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ICOM TOP RADIOS

Each of these radios built from the ground up and featuring the very latest
SDR technology. Now leading the design trends in Japanese Ham radio.

1C-7300

e

The 1C-7300 has quickly become a piece of ham radio
history. A marker by which the competition is judged.
The fastest selling radio of 2017 and still going strong,
replacing all those old radios that many hams gave
clung to for years. It's a great performer and great
value. 160m - 4m. 100W Max. £1199.95

The new 1C-7610 transceiver is now a reality. Few can
fail to be impressed with the advanced technical
promises. And nobody should be disappointed once
their new radio arrives. We have good orders in for this
radio and so will be happy to bring your dreams to
reality. And if you need any additional items to go with
your new radio then we are sure that we can delight
you. 160m - 6m. 100W £2999,95

The 1C-9700 brings together the three popular VHF bands
and puts them into one very high tech. box. The large
screen, packed with information, will be a welcome
addition and copies their HF range in presentation and
flexibility. Top of the feature list is SDR employed on both
2m and 70cms, with all the benefits that go with this.
And there s no extra charge for the 23cms down
converter which will be the icing on the cake for many.
The recent trade demaonstration showed us just what a
great radio this is. Call us today for a quote. £1795.95

100W All Mode with remote head
....10kHz - 3GHz Comms. Receiver ....
Handy All Mode Digital scanner

lcom Outdoor Radio

D-51E Plus
22m & 70cm

« 5W Dual Band

* FM and D-Star

¢ Free Downloads
® GPS Receiver

* Access Mode

® Terminal Mode

* AM & FM Receive

The Icom ID-51E Plus 2 is lcom’s
latest and mpst advanced handy
transceiver, It has a host of features
that will keep you in touch locally
and world wide! £379.95

£999.95
.£2489.95
£569.95

Here we have the feature
packed mobile that delivers
50W of dual band power.
Offering both FM and D-Star
with programmable features
that enable worldwide
communication. £574,95

ID-5100E D-Star

This radio is a rugged
workhorse. 50W of FM on 2m
and 70cm. Keypad mic. and

» remote head. It has AM and
FM receive for out of band
reception such as airband
and marine. £299.95

1C-2730E

HAm BroPe

AOR AR-5700
Receiver

9kHz - 3.7GHz
Multi-Mode
Digital

Video Out

1/Q Out

We are pleased to be able to announce the new and exciting AR-5700 professional
communications receiver that offers a level of versatility and capability, beyond that
of any similar receiver. It's extremely wide frequency range is matched by its
exceptional range of decoding modes. Beyond the expected analogues modes of A
FM SSB CW etc., is the ability to decode an enormous range of digital modes, with
the option of auto detecting. The ham radio operator is catered for with D-5tar, and
Fusion, covering lcom, Yaesu and Alinco. Beyond that are Tetra modes, DMR, dPMR
and several score more. You can also extract video signals and use the I/Q output
which offer up to 2MHz of bandwidth. This can be used in conjunction with AOR
software. Check our web site for more details £4.595

NEW! W&S VIDEO CHANNEL
We have launched a new video channel on You Tube
- just key in "WaterSStanton’. It covers a range of topics
from transceivers to antennas. It also carries news items,
hints and tips.
Presented by myself on a regular basis, its a good way to
keep in touch. Alerts to new videos are posted on
Facebook and Twitter. Check it out now! You can use

Smart phone, data pads or PC's.  pater Waters G30JV

HAM RADIO STORE

FT-3DE Digital Handheld

High resolution screen with bandscope display. \
Digital and analogue operation on 2m & 70cms.

Features wide band receive and has GPS reception. \

A great travel radio. £399.95 \%

FT-DX1200 HF - 6m 100W + ATU
Here we have a serious base station at a great price.
Its used by many Hams around the world and will
give years of pleasure........oviiviinernnrns £919.95

FT-DX3000 HF - 6m 100W + ATU

The FT-DX3000 owes a lot of its features from the
FT-DX500, a class leader DXers and Contesters love it -
gl so will you!.......... Call Sales for a deal! £1399.95

FT-DX5000 HF - 6m 200W + ATU
This radio needs little introduction. It's the current
Flag Ship of the Yaesu HF range. 200W is 3dB gain
on all bands......cc.oocver v £2999.95

FT-991A HF - 70cms 100W max

This is a real top seller. It's the one radio that you can
put on the desk and enjoy HF and VHF. Includes ATU.

..................................................... £1189.95

Yaesu FT-dx101D
Now top of the Sherwood list for SDR HF
Technology. When you buy from us you
also get a 3-Year Yaesu UK warranty. The
new Yaesu FT-DX101D embraces SDR in
an interesting way. You have full SDR
technology but they have added a
selectable superhet frant end to provide
optimum dynamic range and front end
selectivity. The full colour touch screen offers
variable bandwidth up to 1MHz, with clever
screen presentation options and a rear
panel HDMI output for an external display.

£3149.95
Full range of Yaesu products stocked.

Iy

Peter Waters G30JV, operates the first

FT-dx101 to come into the UK.

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

CALL 01702 206835

Call for Quotes
%- EE8 AOR Recelvers Japan
| AR-DV1

Multimode digital demodulation receiver featuring
wideband reception, D-STAR, Yaesu Fusion, DMR and

much more. £1199.95

AR-DV10

The AR-DV10 is the
most advanced
digital handheld
receiver covering
covering 100kHz -
1.3GHz. The |atests
firmware upgrade

AR-8600 Mkl

! : now adds
A high performance all-mode communications receiver comprehensive
that covers the frequency range from 100kHz to 3GHz. trunk monitoring.
As such it covers the complete radio spectrum.
DC lead included. £599.95 £939.95

www.hamradiostore.co.uk \yaTers & sTANTON

Pay us a visit and check out our amazing demo facility

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

Evrore’s Ham Srore
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Components for PW projects

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

Photocopies & Back Issues

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

Technical Help

We regret that due to Editorial timescales,
replies to technical queries cannot be given
over the telephone. Any technical queries are
unlikely to receive immediate attention so,

if you require help with problems relating to
topics covered in PW, please either contact
the author of the article directly or write or
send an email to the Editor and we'll do our
best to reply as soon as we can.

e, LARNERS

GROUP PUBLICATIONS sic

1 News

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

10 The Anytone AT-D578UV PRO
Dual-Band 144/430MHz DMR/FM
Mobile Transceiver

Tim Kirby GW4VXE adds one more DMR rig to his
portfolio of reviews - this one is a mobile with Blue-
tooth and other neat features.

13 KD1JV Morse Tutor
Tony Smith G4FAI builds a Morse Tutor kit that is
sensibly priced and does what it says on the tin.

16 HF Highlights

Steve Telenius-Lowe PJ4DX reports a quiet month
on the bands but with some nice DX promised around
the Spring equinox.

22 The Wild Cat Antenna

Tom Morgan ZS1AFS rises to an unusual challenge
and ends up developing a handy portable antenna for
the VHF bands.

24 The radiotoday Guides to the

Icom IC-7300, 1C7610 and IC-9700

Don G3XTT is impressed with three User Guides from
the RSGB's radiotoday publishing stable.

26 Intermediate Practical PCBs

Tony Jones G7ETW follows up his recent training-
related features with an update on the PCBs he offers
for the practical exercises.

28 World of VHF
Tim Kirby GW4VXE reports a month of remarkable
openings on the 2m and 70cm bands.

34 Goonhilly Memories
Bob Harry G3NRT shares some memories of the
Goonhilly earth station.

rog, | IR

36 Valve & Vintage
Bernard Nock G4BXD takes a look at some of the
military man-pack (backpack) radios in the museum.

42 Carrying on the G3RJV Way

Lee Aldridge G4EJB revisits another George Dobbs
G3RJV project to construct a low-level signal genera-
tor.

46 Kits & Modules

Geoff Theasby G8MI's latest offering has a tester
for batteries and power supplies and a useful RF
attenuator.

47 Radio Bookstore

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

48 Buying Second-Hand
Don G3XTT takes a look at a classic series of HF rigs
from Trio/Kenwood.

51 JBirkett

We have some news of J Birkett of Lincoln, a long-
time advertiser in and supporter of PW.

52 What Next

Colin Redwood G6MXL offers some practical tips for
installing a mast and rotator, starting from receipt of
planning permission.

55 Doing it by Design

Eric Edwards GW8LJJ describes a single-band direct
conversion receiver, which can be adapted for vari-
ous HF bands.

58 A Club DXpedition
Billy McFarland GM6DX relates the fun of a club trip
to somewhere a little different.

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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62 End Fed Half Wave (EFHW)
Characteristics

lan Dilworth G3WRT describes his use of an EFHW
antenna in a suburban environment and makes some
revealing measurements.

64 Data Modes

Mike Richards G4WNC describes how to use an SDR
receiver to monitor your transmitted signals and
covers an interesting but undocumented feature in
SDR Sharp.

67 Notes from a Small Station
Joe Chester MWTMWD asks “was 2079 the worst
year ever for radio wave propagation?”

70 Making Waves

Steve White G3ZVW looks at the much-anticipated
arrival of Solar Cycle 25, which might be just around
the corner.

72 Readers' Letters

The proposed Beginner's licence features again,
along with feedback on an interesting Titanic tale.

76 Rallies

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

Kevlines

he CQWW 160 CW Contest took
place over the last weekend of
January and despite not get-
ting my antenna up until early
Saturday evening, | made over 900 con-
tacts, working right across to Mongolia
to the East and California to the West.
Some entrants made close to 2,000
contacts over the weekend as a whole.
Which rather goes to show that activity
seems to beget propagation! But listen
at other times and apart from some FT8
activity around 1840kHz and a few lo-
cal SSB nets in the top of the half of the
band, not a lot goes on.
| do understand that the benefit of con-
tests (the Tuesday evening VHF contests
are similar) is that they are a concentrat-
ed focus for activity, which is great for
many radio amateurs. Our lives are busy
and we need to make the most of the lim-
ited hobby time we have available. On
the other hand, when | have been at the
‘sharp’ end of a DXpedition, | have noticed
that, from Europe at least, the number of
callers seems to be as high during the
week as it is at weekends so either there
are lots of retired folk or plenty of people
taking sick while the DXpedition is on!
Anyway, it would be nice to see more
day to day activity, particularly on phone,
with actual conversations taking place!

Portishead Radio

| went to a well-attended talk in early
January at the North Sedgemoor Local
History Group in Highbridge, Somerset.
The talk was given by Larry Bennett
G4HLN and was about the history of
Portishead Radio (callsign GKA), for
many years the busiest maritime ra-
dio station in the world. Portishead and
other Post Office maritime stations took
over the duties of the Marconi-owned
stations (often mentioned in our Valve &
Vintage features). Many readers will re-
call sharing our 160m band with the vari-
ous coastal stations (I took my Morse
test at lifracombe Radio back in 1968).
While the transmitting site was at
Portishead (hence the name), the op-
erators and receiving station were at
Highbridge. For most of the station’s
life the vast amount of traffic handling
was in Morse and operators would only
transition from probationary wages to
the full rate when they had passed vari-

ous hurdles, one of which was to be able
to transmit and receive Morse code, er-
ror free, for five minutes at 27 words per
minute (WPM). This rather puts the old
12WPM amateur radio Morse test into
perspective! Much of the text was in plain
language but some was encoded for
commercial or military reasons (such as
during the Falklands conflict) into five-
letter groups, so operators couldn’t even
guess what was coming next. All credit
to the hundreds of staff who worked
there and at similar stations over the
years, many of them having started their
careers at sea. As with many ways of life,
though, when technology eventually took
over (by way of INMARSAT satellite com-
munications), the change was relatively
sudden and both sea and shore-based ra-
dio operators found themselves looking
for alternative employment. 2020 marks
the centenary of the start of the maritime
service at Devizes and it is hoped to air
special event callsigns GB100GKT and/
or GBT100GKU, KKT and GKU being the
callsigns of Devizes before the service
formally moved to Portishead in 1928.
www.portisheadradio.co.uk

HF Propagationand
Amateur Radio

In his contribution this month, Joe
Chester MW1MWD reflects on HF propa-
gation at the bottom of the sunspot cy-
cle while Making Waves columnist Steve
White G3ZVW looks at the prognosis for
the next cycle. It's absolutely true that HF

Continued on Page 78
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Newsdesk

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

he new bhiNES10-2Mk4 5W ampli-

fied DSP noise cancelling speaker

removes noise and interference

from noisy speech signals enabling
you to have amore enjoyable listening experi-
ence. The speakeris compact and easy touse
andincorporates the latest bhi high-perfor-
mance DSP noise cancellingtechnology. The
three-position switch on the top of the speaker
controls the main functions, ‘Off’ (audio by-
pass), ‘On’ (amplified audio) and ‘DSP’ (noise
cancelling on). The speaker has a quality 5W
audio amplifier with DSP noise cancelling
from 8t040dB over eight user selectable
levels, and tone reduction upto 65dB. There
is LED indication of power, DSPfilter ‘on’ and
audioinput overload. The output level control
allows youto set the audio output to suit your
own setup. The NES10-2Mk4 requires 10to
18V DC (500mA) and has anintegral 2m audio
lead terminated with a3.5mm mono jack plug.
Thereisa3.5mm mono headphone socket on
the side. The NES10-2Mk4 speaker measures
110x65x 55 mmandis supplied with arotary
filter select knob, two fixing screws, four

bhi Product News

self-adhesive rubber feet, one 1030-FPL fused
DCpowerlead and auser manual. Retail price
is£119.95inc. VAT and is available from bhi
on 01444870333, or any of their authorised
dealers.

The NEDSP1901-KBDis adirect replacement
forthe NEDSP1061-KBD low-level audio install
module. This small DSP noise cancelling
module canbe integrated directly into the low-
level audio path of yourreceiver, transceiver
oraudio system, giving you excellent DSP
noise cancellation and greatlyimproved

Dual In-Line
Noise Eliminating Module

speech quality. Itincludes the latest bhi high-
performance DSP noise cancelling technology
and allthe connections areidentical to the
oldmodule and will fit all the radios as before.
Retail priceis £119.95inc. VAT

The fully featured bhi Dual In-Line module
retail price has been reduced from£199to
£179.95inc. VAT. This flexible in-line unithas
the latest bhi DSP noise cancelling technology
andisthereplacement forthe very popular
discontinued NEIM1031MKIlin-line module.
www.bhi-ltd.com

Radio News

TRAINING: On Saturday March 21st, the ML&S
Ham Radio Training Academy, along with
instructors fromthe Essex CW Amateur Radio
Clubwillbe hostinga CW Boot Camp For more
information see the website below and the ML&S
adonp.79:

HamRadio.co.uk/training

GMDX in conjunction with Stirling & District ARS
arerunning another CW Boot Camp on Sunday
March 22nd. Thisis great opportunity toimprove
you CW skills and meet others interested in CW.
Places are limited, please pre-register. Further
information at:
www.gmadx.org.uk/cwbootcamp

TARS (Torbay Amateur Radio Society) Training

Team are pleased to announce that they will be
running licence training courses again this year.
Applications areinvited to take partinthe

next Foundation Training Course, whichis due
to startatthe end of April. The course lasts

6/7 weeks, three hours every Friday evening,
andcosts £75. Thereis an additional fee of
£27.50to0 coverthe cost of the actual exam.
Candidates arenotrequired tojoin TARS in order
toundertake training for a Foundation licence
withthe club.

Theteamalso planstorunanother Intermediate
Licence course laterin 2020, buildingon

the experience gain during the current pilot
program. Intermediate courses cost £85,

again with the additional exam fee of £32.50.
Additional courses maybe well be laid on,
subjecttodemand.

FullLicence mentoringis available onan

individual basis, uponrequest for club
members. Please note thatdueto the limited
number of spaces on each course early booking
is essential. Candidates whowishtotake an
Intermediate Training Course with TARS are
required to be club members.

Application method(s) and further details can
befound at:
www.torbayars.org.uk/training.shtml

The Horndean & District Amateur Radio Club
meets on the first and third Friday at 1900,
atDeverell Hall, 84 London Road, Purbrook,
Waterlooville PO7 5JU. Visitors are welcome,
and membershipis available. They are able to
offertuition and exams for all three levels of the
amateurradio licence (Foundation, Intermediate
and Advanced). Forinformation please see the
website:

www.hdarc.co.uk

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

sB‘“ SOTABEAMS [

e e e e L

2m Bandpass Filter

HALF AFIELD DAY: Youhave heard the expres-
sion, “Lessis More”. This was certainly the case
for Thurrock Acorns Field Day on Sat January
18thin Thorndon Country Park (Essex). The

eventwasonlythree hourslong and onlyon2m, ® ®

butitwas twice the success they had expected WhICh ls b est
foracold winter's day. Using only convenient ,
VHF antennas meant they avoided the some- 9

times cumbersome HF arrays and kept the site FT or w n

nicely compact to avoid pedestrians tripping
overtrailing wires at the periphery of the public

car park. They had contacts on FM, SSB and CW. Inthe latest of his Radio Adventures You- from nearby transmitters, particularly on

Italso meant, important point, that members Tube series, Richard G3CWI of SOTABEAMS hilltop sites. Blockingis areductionin

felt comfortable to turn up for the shortertime takesalight-heartedlook atwhetherFT8 or  sensitivity thatcanbe hard to detect. When

rather than having to committo awhole day and CWis better during a portable activation. aradiois being blocked all callers (even

possibly notturn up atall. The event certainly Since Richard launched the Radio Adven- strong ones) can appear weak or may even

promoted the hobby with almost every motorist tures series in November ithas grown to beundetectable.

scrutinising the activity as they entered the park. having over 15 videos covering topics such The SOTABEAMS bandpass filter is asmall,
as magnetic loop antennas and making a rugged and lightweight filter that eliminates

GENERATING ACTIVITY ON VHF AND UHF: portable 80-10mdoublet. Alsoincluded virtually allinterference problems. The filter

Overthe winter months the Worksop Amateur inthe mixare more general videos such is ahelical design thatis made specially for

Radio Society have been busy trying toincrease as looking at the best seating options for SOTABEAMS. Itis simply attached between

local activity on VHF and UHF in their local area. operatinginthefield. The focusisalwayson  theradioandantenna.

Paul MOPJA started a weekly data modes event the more adventurous side of amateurradio  Richard of SOTABEAMS has made a short

onaWednesday evenings on 2m from 1900 to withnew content uploaded weekly. video about various methods to combat

2100. It may be only a couple of hours but is prov- blocking which canbe seen on the SOTA-

ingto be very popular. The ‘data mode’ changes And also from SOTABEAMS: Many handie- BEAMS website:

eachweek and started with the more traditional talky radios suffer from severe interference

modes suchas PSK,RTTY and SSTV and has
covered othermodes, including Hellschreiber,

ThorandROS. canhelp peopleinrealtimeif they are having amateurs who decided to make the change are
Help and assistance has been offered to issues. Theplanistorunthe dataevening until now awaiting the official licence documents,
members so thatthey can get active on the data theclocks change and thento review it. sothey can usetheirnew call signs onthe air.
modes. Some started withan SSTV Program on https://g3rcw.org.uk Moreno’s new callsign willbe EA5U. To be
aSmartphone and moved on from there. eligible, applicants musthave held alicence
They concentrated on VHF because they were SPANISH AMATEURS ABLETO SECURE2X issued by Spanish authorities without any sanc-
abletoreach most of theirmembers. These 1CALLSIGNS: (FromICQ News) Regulatorsin tions and have atleast 15 years of experiencein
come from such a wide area (Nottinghamshire, Spainarenow allowingradio amateursthereto  ‘international amateurradio’.

South Yorkshire, Derbyshire, Lincolnshire) that, exchangetheircurrentlonger-formatcallsigns ~ Anumberof such callsigns were activeinthe
tocoordinate things and help people, they have forpermanent 2 x 1 callsigns,and some familiar  CQWW 160 CW Contest at the end of January,
beenusingaZello channel as Talkback and Spanish callsigns are likely to be changing. soitseemsthatthe changes hadtakenplace as
thishas worked very well,and means that they SalvaMoreno EA5BB reportsthat Spanishradio ~ wegotopress.

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Radio News

CLUB NEWS: The Solway Amateur Radio Groupin
Cumbriais approximately oneyearold and covers
both sides of the Solway Firth (South Scotland &
Cumbria). Further details at:
https://tinyurl.com/r7pp9nq

EssexHamhadits last Field Day of the year at
Galleywood Common near Chelmsford, with
awind chill factor of around zero. Adozen or
solocals braved the elements for some RF on
various bands, and totryanew 2mantenna
design, before migrating to the convenient pub
foradebrief onthe group’s activities for the year.
They send thanks to everyone who supported
EssexHamin2019,and bestwishes foragreat
2020.

TheNorth Wales Amateur Radio Group was
established in Decemberandhas apresence
onFacebook and grz.comalong withits own
website. The focusis now onincreasing
membership and the events programme for 2020.
Classroomactivities have also been planned
fortheyearahead and those vital RSGB
examinations will also be conducted attheclub’s
QTHin ColwynBay.

The photo shows Committee and members
celebrating the newly formed group.
www.nwarg.org

RSGBFT4CONTEST SERIES FOR 2020:
Followingthe success of a Pioneer Series of
three FT4 contestsin 2019, whichincluded
somefine-tuning of the rules,RSGB are running
anine-month series of FT4 contests, withone
eventeach month from February to November
with amonth off in August. The contests will be
held on Monday evenings on 80m. They runfor90
minutes, starting at 8pm UK local time (2000UTC
winter & 1900UTC summer). The chosen weeks
arewherethereareno RSGB HF Club contests.
Thefirstof the nine events startsat2000UTC on
Monday February 17th. Contests begin ‘Le Mans’
style, aftertwo minutes of radio silence. To allow
sufficientbandwidth the organisers haveal-
located audio pass bands, beginning 3576, 3579

IMoonraker

News

Moonraker have announced the new FZ
range of antenna connectors. These are
high-quality N type, BNC & PL259 connectors
forthe new Formula Zero cable and similar
10mm sized coax such as Ultraflex 10 and
Westflex 103. FZ also manufacture high
quality BNC-SMA and SMA-BNC connectors.
Moonrakerhave also added the Samlexrange
of Power supplies to their catalogue. These
feature: advanced switch-mode technology,
reliable power with minimum weight

and size, circuitinnovations to minimise
outputvoltageripple and RFI, short-circuit
protection, overload protection, reverse
polarity protection and over-temperature
protection. They are availablein 10A,23A and
35Aversions. Allinclude atwo-year warranty.
www.moonraker.eu

.

v,

and 3582kHz and this may be extendedif thereiis
sufficient participation. The NAVHF templateis
used, which omits signal reports so scoringis one
point per QSO with the final score being number
of QS0s made multiplied by the number of large
locator squares (e.g.1091) worked.

Itis expected that over 100 QSOs willbe
achievablein 90 minutes and the organisers are
encouraging participation from outside the UK to
make the series more interesting. There are also
bonus points for QSOs with HQ stations, G#6XX
and G#3DR, which will count for 5points and 1
grid multiplier each.

Entryis opento RSGB member and stations from
outsidethe UK. Therulesand allthe dates can be
found onthe RSGB Contest Calendar, listed as
‘RSGB FT4 Contests'at:

www.rsgbcc.org/hf
Thesitealsoincludesalinktoacollection of FT4
tips and hints, which provide all the information
thatyouneedtoextend yourcurrent FT8 expertise
using WSJT-X software, to allow youtojoinin the
FT4contests.

Of course,youmayjoininifyouareinthe UK and
notan RSGB member and the organisers would
welcome acheck-log fromyou. If youwould
appreciate some supportin getting started then
please e-mailthe RSGB Contest Clubusing
ContestClub@rsgbcc.org

Membership of the RSGB Contest Clubis open
toallRSGB members and some 350 have joined
todate.

A41AASILENTKEY: A41AA, His Majesty Sultan
QaboosBin Said, passed away on January 10th,
aged 79. The Arabworld's longest-servingruler,
hewasthe Sultan of Oman fornearly 50 years. The
Royal Omani Amateur Radio Society (ROARS) was
formedin1972 under his patronage.

G7ETW JOINS REVIEW GROUP: Latelastyear,
the RSGB announced the formation of the new
Examination and Syllabus Review Group (ESRG),
and three vacancies within that Group. The Soci-
etyrecently announced that Tony Jones G7ETW,
wellknown to PW readers for his examination-
related and constructional articles, has joined
the group. Welldone Tony!

CELEBRATING THEDAWN OF SDR: (from
Southgate Amateur Radio News & DARC) A spe-
cial event station DL35SDR will be active from
the greater Munich area throughout 2020. Today,
digital signal processing via Software Defined
Radio (SDR)is the generally accepted standard for
decoding and generating radio signals. Com-
mercial services have been using this technology
foralongtime and nowadays amateurradiois not
imaginable without SDR.

Prof DrUIrich Rohde DJ2LR/NTUL was the first
todescribe the possibilities and perspectives

of SDRin alecture at the Third International
Conference on HF Communication Systems and
TechniquesinLondon 35years ago, hence the
‘35'inthe special event callsign.
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Review

The Anytone AT-D378UV PRO
144/430MHz DMR/FM Mobile

Tim Kirby GW4VXE adds one more DMR rig to
his portfolio of reviews — this one 1s a mobile with

Tim Kirby GW4VXE
longworthtim@gmail.com

've enjoyed watching the evolution

of DMR radios into amateur use

over the last few years and it's been

great to share impressions of many
of these radios through the pages of PW.
Most of the radios that we've looked at
have been handhelds. | don't think there's
been one that | couldn’t make work or do
what | wanted to do but it’s fair to say that
some have been more quirky than others.
Anytone, though, seems to have hit the
right spot with their AT-868 and AT-878
handheld models which, as the saying
goes, do what it says on the tin.

When Anytone announced that they
would be releasing a dual-band mobile
transceiver for DMR/Analogue it's fair to
say that it was eagerly anticipated! As
ever, it seemed to take a while to come to
market, but | was very excited when Chris
Taylor at Moonraker contacted me to say
that the radios had arrived and there was
one with my name on it.

The radio arrived just before we moved
from Oxfordshire to Pembrokeshire,
meaning that there was only a short time to
get some firstimpressions of the rig. First
though, what are do the manufacturers
say about the rig? | have summarised the
specification and features in the sidebar,
from the Moonraker website.

On Arrival

As the rig arrived, supplied by Moonraker,
it came with their comprehensive UK
codeplug. This contains all current digital
and analogue repeaters and simplex
channels. If you supply Moonraker with
your DMR radio ID at the time of purchase,
this can be programmed up for you before
the radio leaves the shop so you can just
switch on and use the rig when it arrives.

I have seen some comments online

that a few people find the codeplug too
comprehensive and confusing. You can't
win! Although there is an awful lot in there,
you will probably quickly find what you
need to use and stick with that. However,
if you do venture to another area, you

can follow the same structure and will
hopefully find the channels you need within
the appropriate Zone'.

Bluetooth and other neat features.

ey e

= >
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Therig arrived already programmed for
me, so all I had to do was to plug itinto 12V
and in the firstinstance, | connected my
V-2000 antenna on the roof and switched
to the GB7TC 70cm DMR repeater at
Swindon.

A somewhat confusing 24 hours was
started by my first contact. Tim MOKEP
at Abingdon reported that everything
sounded good, whereas lan G8BNXJ said
that my audio was intermittent. Even
more puzzling, it sounded fineto me on a
monitor receiver. But lan played my audio
back to me - he definitely wasnt making
it up! Chris 2EOUCW came to the rescue
aday or so later with the reason. lan was
using a Motorola rig and it seems that
they don't like the Talker Alias data that
the Anytone (and other manufacturer’s)
rigs, designed for the amateur market,
send. The Motorola doesn't understand
what it is receiving, throws away the data,
resynchronises and then when the next
Talker Alias transmission takes place, it all

happens again. During the review period,
the only person who reported this was
lan. Nevertheless, if your regular circle of
DMR contacts includes people who use
Motorola rigs and report this problem, you
can easily go into the codeplug and turn off
the transmission of the Talker Alias data.
I'd also had the chance to try therig
on analogue, using the GB3TD (Swindon
70cm), GB3WH (Swindon 2m) and GB3RD
(Reading 2m) repeaters - all of which
were pre-programmed in the codeplug,
where the audio was reported as sounding
good, and representative of how | normally
sound.

Inthe Car

With these tests done, | wanted to pop the
rig into the car and see how | got on with
it. It was really good being able to put one
side of the radio on an analogue repeater
and the other side on a DMR repeater.
Each side of the radio has an independent
volume control meaning that it's easy to

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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choose which you listen to if they both fire
up at once. You can change which side
of the rig you are transmitting on with a
button on the microphone (or the rig, but
you wouldn't want to do that when mobile).
Better still, if you have a Bluetooth-
enabled audio system in your car, you
can pair your AT-D578UVPRO to it. This
means that you can use the hands-free
capability of your car’s audio system as
amicrophone and also as an extension
speaker. The AT-D578UVPRO also comes
with a Bluetooth-enabled PTT, which you
can attach to, perhaps, the gear stick, with
the supplied Velcro strap. Early versions
of the firmware meant that you had to
keep pressing the PTT to transmit but a
later release changed that so that you
can press once to start transmitting and
again to stop transmitting. Much better
and safer. My car didn't have full Bluetooth
capability, so | had to test this on a friend's
vehicle, which paired with the rig without
difficulty and we experienced no problems.
| was able to pair with a Bluetooth headset
though, which combined with the supplied
Bluetooth PTT, might provide a safe option
for mobile operating if, like me, your car is
not as technically advanced as your radio!

Capabilities

If you've used the Anytone DMR handhelds,
you will find the capabilities of the AT-
D578UVPRO very familiar. There's Digital
Monitor, allowing you to monitor all the
talkgroups on a repeater without having
them programmed into your codeplug.
You can change talkgroup from the keypad
of the microphone, which is really useful
and saves having to change channel ona
repeater to change talkgroups (although
that would probably be easier and safer if
you are mobile).

The Customer Programming Software
is familiar too, if you have used the
Anytone DMR handhelds. | had no problem
getting the rig to talk to the computer
via the supplied USB cable. Although
this is straightforward, you may find that
you don't have to use the computer and
CPS very often (good news if the rig is in
the car) because you can change many
parameters of a channel through the
Settings/Channel Set from the front panel
of the radio. This is handy if your local
repeater changes frequency (which GB3TD
did during the review period).

The AT-D578UVPRO is advertised as
having APRS capability. Which it does.
However, I'd point out that it's a bit of
a limited implementation. The rig will
transmit both analogue and digital APRS,

which is great. With the inbuilt GPS, it
can send your position as you key up
or key down. It doesn’t have a smart
beacon to transmit a position beacon
every five minutes (say), or every km or
unit of distance. | feel that would be an
improvement. The main disappointment
though, was that the rig doesn’t decode
received APRS data. Obviously, in a mobile
situation, you shouldn’t be peering at the
screen to see what APRS data you've
received but it would be nice to do so if
you are using the rig at home, or even at
the end of the journey in the car to page
back and see who you heard. Maybe later
versions of the firmware will improve on
the APRS implementation if enough of us
ask about it.

What the AT-D578UVPRO does have
is crossband repeater functionality built
into it: crossband analogue-to-analogue
(can be UHF-VHF or VHF-UHF), crossband
analogue-to-digital (can be UHF-VHF or
VHF-UHF) and crossband digital (UHF to
VHF or VHF-UHF on different time slots).
There all sorts of possibilities here for
playing around and perhaps some more
serious applications for emergency
communications. If you're interested in
seeing this, there are some good YouTube
videos, which show the functionality in
operation.

The supplied microphone is actually

SPECIFICATIONS
* Frequency Range: TX 144-146, 430-
440MHz RX 136-174, 400-470MHz

« Power: VHF 50W/25W/10W, UHF
50W/25W/10W

KEY FEATURES

+ Working Mode: Full duplex on UU, UV,
VV, VU. Dual RX (Analogue+DMR or
Analogue+Analogue)

+ True 2 slot: DMR Tier 1 and 2 compliant

« Auto-senses digital or analogue reception

+ 4000 Channels + VFO, 10,000 Talkgroups
with 200,000 digital contacts

« Display: 1.77in TFT colour LCD, dual-
display, dual PA, dual PTT

+ Bandwidth: 12.5kHz/25kHz (Analogue),
12.5kHz (DMR)

+ Weather Alerts

+ VOX Function, Digital Recording and Play

+ DTMF/2TONE/5TONE encode and decode

+ AES256 digital encryption, Zone Selection

+ SMS via keyboard

« Crossband repeater function

+ Ranging function between radios with GPS

+ Roaming function, Talker Alias function

+ Emergency Alarm (with GPS data
transmission)

« IP Connect to Motorola Repeater

« Software is a download

* Programming lead included
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Review

a speaker/microphone, so you can
configure the rig to output audio through
the microphone as well as the internal
speaker. You might like this. | didn't, but it
could have some possibilities.

Out mobile, | found the 50W power level
very useful, especially on DMR, which
can be less forgiving than analogue with
respect to mobile flutter and dropouts.
I had some great contacts through the
GB7CC (Cheltenham 70cm DMR) repeater
as | was 30 miles or so away from the
repeater, with very few dropouts being
reported. If you're closer to the repeater
or station you're working, you can reduce
the power to either 25 or T0W - sensible
power levels. From home, it might be nice
to have 5W or 1W levels too, which would
make the rig even more flexible.

Codeplugand

Firmware Updates

Moonraker currently maintain the
codeplugs for the AT-D578UVPRO (along
with the Anytone handhelds) and you
can download updated versions of the
codeplug from the their website and
upload them to your radio (remember to
change the Radio ID before you upload to

the radio), which means that your radio
is kept abreast of any new repeaters or
channel changes that take place.

Also, Anytone maintain the firmware
for the rig and have released a couple
of versions so far, mostly fixing minor
bugs, but it's possible that new features
could be implemented this way too.
Firmware update is pretty straightforward,
requiring you to download the files
onto your computer and upload them
to the radio via your USB connection.
There are YouTube videos showing how
to do this and Anytone, unlike some
other manufacturers, include adequate
instructions with the firmware release on
how to apply the upgrade.

Diditliveu

to Expectations?

I think it did! Some people have

reported some glitches (none of them
showstoppers) online, but in my usage
for the review, other than the Talker Alias
issue that | mentioned earlier, everything
worked as | thought it should. The
Bluetooth implementation will be a real
winner if you want to operate mobile and
have a Bluetooth-equipped audio system

in your car and even if you don't have such
a system, a Bluetooth headset and the
supplied Bluetooth PTT will work very well.

The rig works well on both analogue
(FM) and DMR and would be suitable
for use in either base station or mobile
scenarios assuming you have DMR
repeaters and activity around you (which
most areas do).

| enjoyed the AT-D578UVPRO and was
quite sorry to return the rig to Chris after
the review. If you're after a dual-band
FM/DMRrig, then it's well worthy of your
consideration. If you already own one of
the Anytone DMR handhelds, then the
similarity in operation between the mobile
and the handhelds may well be attractive.

Many thanks to Chris Taylor at
Moonraker for the loan of the rig and
to Chris Waters 2EQUCW for his help in
unravelling the ‘Talker Alias’ issue. The
Anytone AT-D578UVPRO costs £349.99
and is available from Moonraker Ltd as
well as other suppliers.

Further details, including the full range
of suitable accessories, can be found on
the Moonraker website at the following
URL:

https://tinyurl.com/vjy5z7t

Hear weak signals clearly with a
bhi DSP noise cancelling product! ESKTOP £

bhi

£179.95

- Powerful high performance audio processing system i

20W audio and parametric equalisation on all units
‘ Precise audio adjustment to suit your own hearing
- Simple control of all DSP functions - From £159.95

L=

- bhi noise cancelling and Bluetooth versions available
[EQ20B-DSR.QS/TiDeci2019/review: “easy-to-useldevice

New improved NES10-2MK4

"IN
£119.95

ey,

=1

- 5W audio power and
the latest bhi DSP noise
cancelling (8 to 40dB)

that/improyves;thejaudio. clarity/of{amateur{signals;:

10W Amplified DSP noise
cancelling base station speaker

- E3 M |

- Easy to use
“real-time” control
of DSP functions
- Use with speakers

or headphones

- Up to 65dB tone reduction
- Function switch for power,
audio and DSP filter on top

- separate line and

===Zspeaker level inputs
£ ker f £ High-performance audio processing
Oor speaker tor ease of use removes noise on all bands so

- Power on, filter on and ou can hear weak signals clearly!
audio overload LED y g arye

rcom | f CTMEL woeie |8

bhi Ltd, 22 Woolven Close,
Burgess Hill RH15 9RR, UK

Tel: 01444 870333
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Tony Smith G4FAI
g4fai@btinternet.com

s along-time G-QRPer | was
impressed by the website of the
QRPGuys in the United States:
http://qrpguys.com

They are an organisation of seven
amateurs whose declared aim is to
provide low cost, high enjoyment kits for
the builder that can be assembled in an
evening or two.

Their kits are individually rated on
adifficulty scale of 1 (easy build) to 5
(requiring expanded skills), which enables
a prospective constructor to judge the
suitability of the project he or she is
contemplating. They are initially prepared
in batches of 100, and more are prepared
later if there is a demand for them.

Downloadable fully illustrated manuals
are available online and the Guys
encourage experimentation, modification
or improvement of their designs by
anyone. Most of the documentation
provides board layouts, parts lists, circuits,
and firmware so that the projects can
be built from scratch if desired. They are
always open to suggestions, and some
of their kits have originated from user
designs.

KD1JV Morse Tutor

In summary, the KD1JV Morse Tutor,
reviewed here, is a versatile tutor, on
asmall 55 x 65mm printed circuit

board (PCB), using an Atmel ATTiny13
microcontroller, powered by a CR2032
lithium coin battery mounted on the board.
It was designed by Steve Weber KD1JV
and has a number of useful functions to
help aspiring Morse operators learn the
code or improve their existing skills.

Straight keys, bug keys or paddle keys
are automatically detected when plugged
in and iambic keying with a twin paddle can
be practised over a range of 5to 30 words
per minute (WPM). Normal or reverse
paddle preferences can be selected.

In receiving mode, the tutor generates
Morse signals in random five-character
groups over the same speed range.

With headphones a learner can practice
receiving alone without disturbing anyone
nearby. The unit is small enough to putin
a pocket and use with ear-buds to listen to
practice signals anywhere.

In the early stages of learning the code,
the random signals can be switched to
the Farnsworth mode (see below), which
increases the space between characters to
allow more time for character recognition.

KDI1JV Morse Tutor

Tony Smith G4FAI builds a Morse
Tutor kit that 1s sensibly priced and
does what it says on the tin.
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Construction Fig. 1: Component layout.

Following the instructions in the manual,
construction of the unit was straightfor-
ward and took about an hour. Depending
on experience, some constructors might
take a little longer, and others a little less,
but it is not a difficult task. It is rated by the
QRPGuys as 2 out of 5 on their difficulty
scale, where 5 is the most difficult, and this
seems to be areasonable assessment.

With through-hole mounting, soldering is
not too difficult, but a fine bit is essential. All
parts are provided apart from the coin bat-
tery, which is easily obtainable from super-
markets and other outlets.

There is a clear illustration of the PCB lay-
out in the manual, Fig. 1, to ensure accurate
location of the components, all of which are
carefully described for correct identification
before assembly.

The circuit, Fig. 2, can be used by anyone
wishing to construct the unit from scratch.
Diagrams show the correct wiring of plugs
for the different types of key that can be
used. The manual is well written with clear
instructions and illustrations which, if care-
fully followed by a constructor, should en-
sure good results every time.

Operating Instructions

The default speed is T4WPM. This can

be varied by manipulation of the function
button and keyer paddles, if used, or

by using the ‘speed up’ or ‘speed down’
controls on the board. It works well either
way but it is not possible to set an exact
speed. This is fine for a learner who can
increase or decrease the practice speed a
little at a time as required.

The operating instructions are
straightforward but the defined sequence
of the function controls must be followed to
ensure the desired operation. For instance,
if a straight key is to be used, it must be
plugged in before switching on the unit. If
paddles are used, they must be unplugged
before the speed controls can be adjusted.
The instructions sound complicated but are
easy to remember.

IambicKeying

Insertion of a correctly wired plug into the
key socket results in the automatic recog-
nition of a twin-paddle key. Unfortunately,
my key was wired differently for another
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Fig. 2: Circuit of the Morse Tutor.
Fig. 3. The completed unit.

unit with the result that the dits and dahs
were generated by the wrong paddles! The
problem was easily resolved by changing
two small jumpers on the board from NOR
(normal) to REV (reverse) thus changing my
paddle operation back to normal.

Another setback for me was that the key-
er works in Mode B as opposed to the more
traditional Mode A, which is my favoured
mode. The latter completes the element
being sent, either a dit or a dah, when the
paddles are released. In mode B the keyer
sends an additional element opposite to
the one being sent when the paddles are re-
leased.

For example, with the letter C,in mode A
both paddles are squeezed to produce da
di da dit and released after the last dit. In
mode B, the paddles are squeezed for the
first part of the letter, dah di dah, but are
released after the second dah, which then
automatically generates the final dit. | can
key in this fashion but it is not my favourite
mode and | think it would have been nice to
have had the ability to switch from Mode B
to Mode A.

However, the built-in keyers in many
transceivers today are, in fact, Mode B key-
ers. It takes some practice, particularly at
slow speeds, before the mode is mastered
but for anyone learning iambic keying on
this unit, and owning a modern rig, they are
probably learning the best way. Additionally,
anyone wishing to change their keying from
Mode A to Mode B could use this unit to ob-
tain some proficiency before trying out their
new skill on the air.

(Editor's comment: The two modes ap-
pear to have originated with two versions of
the popular Curtis keyer chips some years
ago. Unfortunately, it can be difficult to un-
learn one and swap to the other — it rather
depends on what you learned with. Curtis B,
as Tony says, is the more common nowa-
days and | have been caught out several
times in the past by trying to send Morse at
someone else’s station where the default is
Curtis A!).

Random Character Code
Practice Mode
This facility generates random five-char-
acter groups for copy practice, including
letters, numbers and limited punctuation
(comma, full stop, forward slash, question
mark), which are probably enough at the
learning stage.

To activate the practice mode, the func-
tion button is pressed and held until the let-

cs
JAuF
11

R3
100K
géeeu §;EED
JuMPERS  UP N
J1 NOR  REV J_ —i_
KEY OR 1

A < ||.j
1' N L}
D1 =
uz R1
ATTINY13 | ca 47K 47

PADDLE = = |
= = =
IR iEar £
L Cc2
SR ey S2 o
= 1uF

ter Pis heard in the headphones or speaker.
The practice groups begin to be heard, and
the speed can be varied as explained above.

Farnsworth Mode

In the early stages of learning, Farnsworth
spacing is very helpful. The normal space
between characters is one dah (three dits),
which doesn't give the beginner much time
to identify the character before moving on
to the next one. The Farnsworth mode on
this unit increases the space to the equiva-
lent of five dahs (fifteen dits), which allows
more time for character recognition.

The ARRL defined speed for Farnsworth
character sending is 15WPM with the ex-
tended spacing reducing as proficiency in-
creases. The default 14WPM on the KD1JV
Tutor is areasonable equivalent to the
ARRL standard but it doesn’t have the ability
to reduce spacing.

Activating the mode is easy. The func-
tion button is held during the space be-
tween character groups until the letter F (di

AUDIO OUT

di dah dit) is heard. Farnsworth practice
then starts at 14WPM with extended spac-
ing. The speed can be varied by the Speed
Up and Speed Down controls, as explained
above, while the relative spacing will re-
main the same.

Possible Improvements

The unit really needs some sort of protec-
tive enclosure. Short of fabricating a pur-
pose-built case with all controls extended
to the exterior of the case, it can be fitted
into a well-known ‘Curiously Strong Mint’
tin, Fig. 4, sometimes used by constructors
of small projects.

The board fits perfectly into this tin and
only two holes are needed to accommo-
date the key and headphone sockets. To
enable the holes to locate clear of the lid
when closed, the small stick-on feet have to
be removed from the PCB and the bottom
of the tin needs to be covered with a thin
insulating material to prevent short-circuit-
ing. Access to the on-board controls is ob-

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

14

PRACTICAL WIRELESS March 2020



Fig. 4: The Morse tutor in a mint tin, with key and
amplified speaker.

tained by opening the lid.

The unit doesn't have enough drive for
satisfactory straight loudspeaker reception
but | found an amplified speaker on-line for
the modest price of £7.99, which provides
more than enough volume for classroom
teaching.

For realistic one-to-one practice, two keys
and two sets of headphones could be used

with the unit by using jack cable splitters.
Alternatively, two keys and an amplified
speaker (with volume turned down!) could
be used by a pupil and instructor.

Conclusion

The unit has a some very useful facilities
to help anyone wishing to learn the Morse
code. Professional ready-made Morse tu-
tors on the market have more sophisticat-
ed facilities but are much more expensive.
| am impressed, and | like it! If the other kits

by the QRPGuys are up to this standard |
shall be looking at more of their products
to enhance my QRP station. | also want to
thank the Guys for permission to use Figs.
Tto3.

The price of the KD1JV Morse Tutor is
USS$20 plus carriage at USS15 which, de-
pending on the current exchange rate,
comes out at about £27. Even with the high
carriage cost to the UK, it still represents
good value and it can be ordered online
without any problem.

A/W

"Radio Adventures

A new video channel for the adventurous radio ham

http://bit.ly/radio-adventures

SOTABEAMS Tel. 01625-501643

@ Rugged Mast

Antenna wire winders £2.99

Lightweight antenna wire (100m) £8.25

Tacticql 7000hds Heavy antenna wire (50m) £11.50
Liquid electrical tape £11.95

Antenna bags (with peg pocket) £5.99

Balun/RFI toroid (each) £2.50

RG174 (10m) BNC fitted one end £13.45

Ribbed insulators (end/centre) £1.95

Egg insulators (lightweight) x2 £1.95

Adapter bnc/banana with plugs £5.49

UHF/PL259 for RG174 £3.50

. Balun kit 1:1 w/enclosure 125W £14.95

Small packed size 4:1 matching xfmr kit 125W  £14.95
Stealth antenna cord (50m) £8.50

23“ (7m) eXiended Iength O/wire line insulators x5 600Q £4.50
Aquing|y sirong Adapter SMA (F)-S0239 £3.50
Adapter BNC (M)-PL259 £3.50

Our most popular mast Lead SMA (M-SMA (M) 80cm RG174 £9.95
Lead PL259-PL259 80cm RG174 £7.95

Variable DSP filter module £44.95

Bungee/shock cord 3mm per metre £0.55

www.sotabeams.co.uk

Prices do not include p&p
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HF Highlights

Steve Telenius-Lowe PJ4DX
teleniuslowe@gmail.com

elcome to the March HF
Highlights. 1 often have a
problem compiling this
column, thoughitis a
good problem to have: how to edit all the
material that comes in so that it can be
squeezed into three PW pages. This month
though there were fewer contributions and
probably the reason is that HF propagation
during December and early January was
among the worst since | arrived on Bonaire
atthe end of 2013 - indeed two of the
regular contributors wrote to say they had
nothing at all to report! Every cloud has a
silver lining, though, and this does at least
allow me to editorialise a little.

Christmasand NewYear
Presents
Although the solar flux remains stubbornly
low, hovering around the upper 60s (which
is about as low as it ever gets) to the low
70s, it would seem those few sunspots
that are appearing are from the new Solar
Cycle 25 (see also Making Waves in this
issue — ed.). These are identified by being
reversed in polarity compared with the
previous cycle. But what does ‘reversed
polarity’ mean? The best explanation I've
seen was on the Spaceweather website
over Christmas when not one but two new
Cycle 25 sunspots appeared on the sun.
Fig. 1 shows one of the two sunspots,
photographed on December 24th, which
has “+/-' polarity, whereas sunspots
from Cycle 24 had ‘-/+' polarity. For the
full explanation see ‘Reversed Polarity
Sunspots Appear on the Sun’ by Dr Tony
Phillips on the Spaceweather website
by clicking on ‘Archives’, then going to
December 25th 2019.
Spaceweather.com

Another Cycle 25 sunspot appeared on
New Year's Day, but the unusually long
period of extremely low solar activity at
the end of Cycle 24 had caused some to
speculate that a modern-day Maunder
Minimum (that period in the 17th and early
18th century when there were hardly any
sunspots at all) might be in the offing. The
appearance of these Cycle 25 sunspots
would appear to allay those fears. Most
experts predict that Cycle 25 will be
another weak one, similar to that of Cycle
24, which peaked in April 2014. Even if
Cycle 24 was hardly record breaking, right
now | would give a lot for conditions to be
as good as they were in 2014!
en.wikipedia.org/wiki/Maunder_Minimum

A Quiet Month

Steve Telenius-Lowe PJ4DX reports a quiet
month on the bands but with some nice DX
promised around the Spring equinox.

Look OutFor...

As we near the spring equinox we
can expect something of an upturnin
HF propagation and those planning
DXpeditions often take this into account.
As aresult, there is often a welcome
increase in DX activity during March/April,
compared with earlier in the year. Here are
three planned operations to look for during
March.

A group of eight operators, mainly from
Germany and led by Sigi DL7DF, plan to be

active from Djibouti, J2, between March 4th

and 16th (no callsign was mentioned by
this column’s deadline). They should have
three stations and be on all bands from
160m to 10m on CW, SSB and digi modes.
www.dl7df.com/j2

9J2LAis the callsign of a large group
of European operators who will be active
from Zambia between March 5th and 18th.
As suggested by the callsign, most of the
operators are from Norway but there are
also some from Sweden, Austria and one
from Germany, Philipp DK6SP (Fig. 2).
https://9j2la.com

While both these African operations
should be relatively easy to work from the
UK, particularly on 30,20 and 17m, the
third DXpedition may well prove a bit more
tricky. W8S will be on the air from Swains

Island, IOTA OC-200, from March 10th to
25th. Swains is politically part of American
Samoa, KH8, but is a separate DXCC entity.
An international team of ten operators will
be QRV on all HF bands on CW, SSB, FT8
and RTTY from two separate camps. They
plan to run four stations simultaneously,
24 hours a day, and on some bands will be
active on two modes at the same time.
https://swains2020.lldxt.eu

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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All three DXpeditions will be running high
power to beams on the high bands and
verticals on the low bands.

Two Milestones

I don't often write about my own DXing
activities but having an extra few column
inches this month allows me to report that
| recently passed two DXing milestones.
The first was reaching 300 DXCC entities
confirmed (the 300th entity was 4UTUN at
the UN HQ in New York: see HF Highlights
last month).

The second milestone was achieving
9-band DXCC, all confirmed via Logbook
of The World (LoTW, Fig. 3). | had made
7-band DXCC a few years ago but being
primarily an SSB operator | had not
operated much on either 30m or 160m until
fairly recently. During December | saw both
the 30m and 160m LoTW confirmed totals
click over the 100 entities mark for the first
time.

| encourage all HF operators to open an
LoTW account (it's free). Because LoTW
credits count towards DXCC it can save a
fortune on QSLing costs and it provides the
best way to keep a check on your progress
towards the various DXCC awards.

“LastTwo Letters”

When calling a station, whether rare DX or
in the next town, the most important thing
you need to convey to the station being
called is your own callsign. It's therefore
surprising that some operators seem
strangely reluctant to use their call. | wrote
about ‘anonymous operating’ in the August
2019 column, referring to DX stations or
contest operators running a pile-up who do
not give their callsign frequently enough.
But this is different: I'm writing now about
operators who are calling another station.

| often hear operators calling DX and
other stations using just two letters of
their callsign, sometimes repeated once or
twice, such as “alpha bravo, alpha bravo”.
Why would anyone do this? One reason is
that operators running DX nets sometimes
request that those wishing to join the net
should call in with just the last two letters
of their callsign. The reason for this is to try
to ensure that the DX stations on the net
only copy the callsign (and signal report)
directly from the station calling them, and
not have those details conveyed to them
by the net controller or ‘MC’ (Master of
Ceremonies).

But unless you are joining such a net
you should always give your full callsign.
Just two letters cannot be logged by
the station being called, who must then

| oteckogtooh HACE Aot (RN BONARE)

Aecouni Credts Horws

View: * Pending credits
Chiallange *

Allcredits  * AR DXCC entities.

Selact DXCC Award b View

Sortlistby: . Mame * Prefix

= Panog cradity nckete hote Q513 Sescted lor awand cradit snd ihoss Apcied for via Application
» Lise AT crecits bo st both Parcing and Awardied cradis for the stiscsed award
. Use A DXCC sebtios 10 52 a3 DUCC ensties inckuing DXNCC entitfes with nélther Pending et Avarged credits

Awesad Credits: Selected
Wy

831 Appied for 0 Awarded 0 Total 1631
Awarded

1
Salected  Apoiedt

DXCC Entity 1608 20M AW oM M 18 154 1M oM
SPRATLY ISUANDS.
MLTARY ¢ o%ei%ﬁfag: L 140G 150NN 1AM LAGKN Ll
- MONAGO
e ald = aETA WA 14 34 L7y
363 - MAURITILS ISLAND. rT S 3G Eaw | sevewuy | seow |
36 - RODRIGUEZ ISLAND 3BSFR ¥R iy R
3C - EQUATORIAL GUBIEA | 3caW ] T a7 EiL EiL
ICE - ARNOBON FET Y il ACLRYP AP o] SRLENP
302 - CONWAY REEF
302 - P SLANDS 2R 302 o
300 - ROTUMA EY ol gl piral]
304 - KINGDOM OF ESHATIN AT WA
W - TURISIA IESS NESS NG
TN XV VET HAM

ask for the complete call. This may then
become covered by interference, requiring
another repeat and thus wasting the time
of all concerned, whereas if ‘alpha bravo’
had given a complete callsign initially, he
might already be in the log. Giving only the
last two letters of a callsign is also rather
condescending to the station being called.
It suggests that he is thought incapable of
copying a complete callsign in one go.

Readers’News

Having installed FT8, Victor Brand G3JNB
ventured on to 40m in December for his
initial contacts, but soon realised that

the majority of stations were very strong
Europeans working each other. Moving

to 17m he found it quite different. “On an
otherwise vacant band, my opening DX was
Cuba, followed by NOFM in Ohio and KP3IV
in Puerto Rico. This seemed reasonable,
given the total lack of sunspots or band
activity. Later, however, | wondered just
how addictive this type of ‘click and collect’
operating might become, possibly akin

Fig. 1: The Christmas reversed polarity sunspot
from the new solar cycle 25. (Credit: NASA Solar
Dynamics Observatory) Fig. 2: 9J2LA operator
Philipp DK6SP seen here operating as PJ4V from
Bonaire. Fig. 3: The PJ4DX Logbook of The World
‘Challenge’ page, showing the callsigns of each
DXCC entity confirmed on each band.

Fig. 4: Close-up of USS Florida entering HM Naval
Base Gibraltar.

to the compulsive checking of a mobile
phone for messages, perhaps limiting my
propensity to ‘prowl’ around the DX bands?
Back on my Begali [Morse key - Ed], the

DX bands were working part time. C6AGC
Bahamas was doing a great trade late
evening on 30m CW but | only logged him
with difficulty as the split was inaudible.

On 17m, | just listened to ZL3CW working
the world at warp speed while 9Q6BB was
relaxed and rag-chewing’ with friends in the
north... My QRP reached Ulf CT9/DL5AXX
Madeira on both 30m and 40m. PZ5JW was
549 on 17m, the only audible signal, and
came straight back to my call. Rico and |

HF Highlights
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HF Highlights

Fig. 5: New FTdx5000 in the shack of Etienne
0S8D/ONSDN. Fig. 6: Spectacular QSL from the
December 2019 Bhutan DXpedition.

just kept going for a good QSO, frustrating
the ‘continuous dots’ DQRM artist.

"Although quality DX remained sparse
throughout December, listeners were
royally entertained by a host of exotic calls
such as 4UTXMAS, HF20NY, EN185UNIV,
9A01GPPVC, YR2019REV, LZOYOTA and,
delightfully, OR75NUTS! But, on Christmas
Day morning, | took a brief moment (as you
do) to check the bands. Yet again up on
17m, a lonely VK310 in Victoria was calling
‘CQ DX’and he replied immediately. Thanks
Ron! To round off the year, the eight days of
the G-QRP ‘Winter Sports’ was a reassuring
CW event that showed us brass pounders
that all is not lost!”

Kevin Hewitt ZB2Gl wrote that “USS
Florida (SSGN-728, Fig. 4) called into
Gibraltar on Christmas Eve. After watching
the submarine enter port | went to the
GARS club. 20m was quiet with only two
SSB stations on the band. | started calling
CQ with little expectation but two and a
half hours later | had logged 150+ stations,
mostly in Europe and the UK. However,
the States, Canada, Dominican Republic,
Puerto Rico and South Africa also made it
into the log. | also worked Etienne 0S8D, a
regular HF Highlights contributor.”

Etienne Vrebos 0S8D/ONS8DN also
mentioned his QSO with HF Highlights
regular Kevin ZB2GlI, which was on 20m
SSB. Etienne made about 200 contacts in
December, using his lcom IC-7610 and a
new Yaesu FTdx5000, Fig. 5.

Owen Williams GOPHY had a quiet
month: “I've only had four contacts since
the beginning of December, two special
event stations (YP2020NY and R200ANT),
VE3EJ during the RAC winter contest and
ZC4UW from the UK Sovereign Base Area
in Cyprus. ZC4UW was worked on 14MHz
and was quite weak (from memory, ZC4A
in 2018 was also weak). Conditions may
be improving because during the RAC
contest | heard VE6RAC in Alberta and
for the past two Saturday mornings T6AA
has been audible on 14MHz SSB; so here’s
hoping 2020 will bring an improvement in
conditions.”

On the other hand, Paul Beard G10VK
started the new year with a bang: “My
year has got off to a good start on FT8/
FT4 making contact with 71 countries
in the first 10 days. Johannes 5T5PA in
Mauritania has been strong both day and
night and I've worked him on 7, 14 and
21MHz. | made regular contacts with Japan

on the mornings | had time to get on the
radio around sunrise on 7MHz and 10MHz.
Caribbean Islands have been coming in
thick and fast, enabling me to log 9Y4DG
Trinidad and Tobago on 7MHz and P49X in
Aruba and J69DS in St Lucia on 14MHz and
CO8LY Cuba on 21MHz. | don't often hear
Australia, so it was good to make contact
with VK7AC for a second time on 7MHz this
month. My highlight so far this month has
been Robert T6AA in Kabul, Afghanistan,
on 7MHz.”

Tony Usher GAHZW writes from
“beautiful Mobberley” where, he said
(in early January) “the first snowdrops
and daffodils are pushing through in
the garden!”Using 50 watts on FT8to a
homebrew vertical with 16 radials on 40m
Tony also had “a good month with 274
contacts in 21 Zones and | managed to
work Bhutan (Fig. 6) and my first 7MHz FT8
contact with Alaska.” Despite a 4-element
beam on 10m, though, things were not
as good on that band: “27 contacts in
nine DXCCs during two winter Sporadic E
openings on December 28th and January
2nd but as EUs are no longer required it's
a case of ‘move on please, nothing to see
here’! There was a light at the end of the
tunnel though, as on December 22nd a G
station worked a VK3 who was working
right across Europe, so at the moment I'm
monitoring 28MHz using WSPR looking for
any possible DX openings in that direction.”

Around the Bands

Kevin ZB2GlI had a busy month: 5SMHz
FT8: 5B4AAB, 7S2W, A45XR, K1ST, K4SO0.
14MHz SSB: 9AT9YOTA, DL12506,
E7TESANJ, EIT00YXQ, HI3BMRV, KTMR,

- M2T5000

5B A5@BOC AS@BPC

K2AR, KB5KYX, KC8RYO, KP4AKB, N3AAA,
RA20NY, S589PMC, VE3VEE, VEINI,
W3CJW, W4POT, ZT1T. 14MHz FT8:
9H1TX, DL70AFUG, GB6HNY, [I8YOTA,
KB5DX, KD8SI, KV4AA, KZ4AKX, N3BKV.
18MHz FT8: AJ1L, K4JAF, KBOEO, KB5DX,
N2BJ, N3BKV, NOAKR, VA3DX, VK3EW,
VA2CZ, W6PIT, WOXB.

Etienne 0S8D / ON8DN, 7MHz SSB: TF/
0JOY, TI2CF. 14MHz SSB: 5A0YL, A50BOC,
AU2JCB (India), C5WP, EX8VM, HS0ZIQ,
JH1GEX, JYSMM, UN7ZAF, VK2WWV,
XQ6CF, ZL6YOTA, ZC4UW. 18MHz SSB:
A50BOC, FK4QX, V5TWH.

Tony Usher G4HZW 7MHz FT8: 4L8A,
9V1XX, A5B, A50BOC, BHSNC, CATRJW,
HI8/KB1KKE, HK4GGW, JA1, 2,3 and 8,
KL7XO0, 0D5ZZ, P49X, PZ/PA4ARI, PP5ZP,
VE5MX, VE7SZ, VK7AC “plus 22 Ws”.

Signing Off

Thank you to all contributors. Please send
allinput for this column to teleniuslowe@
gmail.com by the 11th of each month -
photographs of your station or activity
would be particularly welcome. For the
May issue the deadline is March 11th. 73,
Steve PJ4DX.

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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WE ARE
SEEKING
STOCK!

LINDARS RADIOS

WE BUY AND SELL ALL TYPES OF AMATEUR RADIO EQUIPMENT
INCLUDING FULLY INSURED SHACK CLEARANCES

2b Buckland Road ¢ Penmill Trading Estate * Yeovil * Somerset « BA21 5EA

01935 474265

www.amateurradiosales.co.uk

WE ARE NOW YAESU DEALERS!




ONE STOP HOBBY RADIO SHOP

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

AInyTone’

Qixiang  Electron  Science Technol-
ogy Co.Ltd. is a high-tech company with
more than 25 years built-up experience
of research, production and sales in the
wireless  communication  equipment
industry. There main products include
Digital and Analog Portable Radio/Mobile
Radio/Repeater and System, 3G/4G POC
Radio and System, CB Radios, Marine
Radios, GSM/CDMA/DCS/PCS/3G  Re-
peater and other wireless communica-
tion devices and industry application
solutions.

Mobile Transceiver
AT-778UV Dual band FM mobile 2m/70cm radio (136-174MHz &
400-490MHz) 25 Watts, 250 Channels .............cc...oveveverrerenens £99.95

AT-5189 Single band FM mobile 4m radio (66-88Hz), 25 Watts, 250
channels £169.99
AT-588 Single band FM mobile 4m radio (66-88MHz), 40 Watts, 200

channels £169:99 £149.99
ARES Single band AM/FM mobile 10m radio (28-29.695MHz) 30
Watts £+49:95 £109.99
AT-5555N Single band AM/FM mobile 10m radio (28-29.700MHz) 30
Watts £189:95 £159.95
AT-6666 Single band AM/FM/USB/LSB 10m radio (25.615-
30.105MHZ) 60 WAS «....covvvvevererererevenererneesessnes £199:99 £169.99

AT-D578UV Pro FM/DMR mobile radio This AT-D578UV-pro is a true
TWIN band radio for digital DMR radio systems, compatible to MO-
TOTRBO Tier 1 and 2. Traditional FM is of course equally supported. In
contrast to many other DMR radios the AT-D578UV offers real VFO op-
erations, which makes it much more suitable for amateur radio. Here
you can adjust frequency and other parameters as you are used from
traditional radios, instead of just using pre-programmed memories.
Ofcourse the AT-D578UV offers these memories as well, quite a lot:
4000 to be precise. But you are not limited to those memory chan-
nels. £349.99

Handheld Transceiver

AT-D868UV handheld radio is a VHF and UHF radio with both Digital
DMR (Tier I and Il) and Analog capabilities. Includes GPS Offering a to-
tal of 4,000 channels (Analog and Digital), 10,000 Digital Talk Groups,
and up to 150,000 contacts, as well as multiple DMR ID numbers
(Radio ID’s) for a single radio. . £129.95
AT-D878UV PLUS BLUETOOTI Handheld
Commercial Radio with Roaming and GPS VHF/UHF Dual-band Digital/
Analog Part 90 DMR commercial transceiver with 1.77 inch colour TFT
display and GPS. This model includes DMR Roaming, faster processor
and larger memory for future enhancements. Ideal for Fire, Search &
Rescue, EMS, Police, Sheriff, Forestry and Security operations. Fre-
quency coverage 140-174 / 400-480 MHz..............cccouvmmervrvvevvrcrinnans

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

Vero Global Communications compant is a science and
technology enterprise in Fujian Province, specializing in
R&D, production and sales of electronic products and ac-
cessories such as radio communication equipment, alarms,
radio frequency smart cards, and GPS equipment.

Mobile Transceoiver

VR-N7500 is a brand new 50 watt VHF 40 watt UHF Head-
less mobile transceiver with a solid build quality. It is very
different in design compared to any other radio used mobile
or base The VR-N7500 uses a smartphone as a control
panel and the body is installed in the boot or similar with the
mobile phone connected to the body through Bluetooth. The
cars hands-free intercom can be utilised through the vehicle
Bluetooth and PTT is by th esupplied Bluetooth PTT ...........
£189.95

SAOFENLG

Started in 2001,Baofeng has always
been aiming at creating user value and
innovating products. From the first small
factory of more than 30 people, Baofeng
has deveoped into a high-tech enterprise
specializing in R&D, production,sales and
after-sales service of handheld wireless
walkie-talkies as well as accessories.

Handheld Transceiver

UV-5RC PLUS Latest version of this ever popular dual band handie
- and now with a 45W on 2m - Comes complete with desktop
charger, antenna, belt clip & high power 1800mAh battery ..£29.95
UV-5RC PLUS TWIN pair of UV-5RC’s as above .................... £55.00
GT-3 MK2 is a great dual band Baofeng with human-oriented fea-
tures. Large capacity Li-ion battery that can last for between 7-9
hours of continuous use. Small and lightweight, it is small enough
to fit into your shirt pocket. Upgraded frame material makes it more
durable and the great orange & black colour gives it a great appear-
ance. It also comes with a more user-friendly user manual making it
easier to understand and use £39.95
GT-5 dual band, dual display, dual frequency and dual standby This
is the latest Baofeng two way radio with great new features. Large
capacity Li-ion Battery can last for 7-9 hours of continuous use,
small and lightweight with upgraded frame. ...........cco.......d £39.95
BF-888S is a professional UHF transceiver with good performance
and reliable quality. Extra functions such as Noise Reduction and
Scrambler make it as a cost-effective transceiver covering 400-
470MHz and including desktop charger for an amazing ......£12.95
DM-9HX DMR radio Tier Il VFO digital & analogue dual band UHF/
VHF handheld tranSCeiver ..........c...cuueeeuereserennenens £89:95 £69.95

Accessories

UV-5SM Branded speaker microphone for all listed Baofengs £9.95
UV-5PC Branded software cable with USB for all listed Boafengs ..

UV-5BE Original battery eliminator for UV-5RC+ ...
UV-5AT Original replacment antena for UV-5RC+ ...
UV-EP Original replavement ear piece for UV-5RC+
UV-5SC Original soft case for UV-5RC+ ......
BL-5 Original 1800 mAh replavement or spare battery for UV 5RC+

£9.95
GT-5 Original GT-5 2000 mAh replaement or spare battery for
GT-5 £14.95
GT-3 Orginal GT-3 1800 mAh replacement or spare batery for
GT-3 £12.95
BF-8 6 way charger for BF-888S ... ...£44.95

LEIXEN

Leixen having developed a full range of “LEIXEN” series of radios.
widely used in transport, construction, telecommunications, secu-
rity, restaurants, residential property management and other depart-
ments and areas, especially popular in the HAM's world.

Mobile Transceiever

VV-898 136-174/400-470MHz mobile transceievr. What a great
entry level dual band rig, with only 10 Watts it is ideal for the new
foundation pass holders. Comes complete with radio bracket and
keypad microphone £59.95
VV-898S as above but with 25 Watts .............coveeevenrerrennend £69.95

Handheld Transceiver

NOTE is a rugged 400-480 MHz handheld transceiver with a mas-
sive 20W output! Comes comlpetre with antenna, belt clip and drop
in charger — are you ready to be heard! .........c.ccoocvvrivernns £69.95

01908 281705

sales@moonraker.eu Ry . (G

[y

Sen

SenHaiX was estabished in 2012 and is in
located in the located in the hometown of
two way radio Quanzhou city, Fujian Prov-
ince, China. The company is a high-tech
enterprise specialising in radio commu-
nications R&D, manufacture of two way
communications and accessories.

Mobile POC Network Radio

SPTT-N60 is a 3G network android mobile radio with wifi, bluetooth,
zello, sos, phone function, gps function, with touch screen and large

LCD £249.95
4G version £299.95
Handheld Transceiver

8800 Dual band, dual watch, dual standby, 5W Sport radio. This is a
rugged and reliable, waterproof, dustproof and shatterproof handie with
lots of extras including bluetooth progarmmoing option —amazing aviue
at just £64.99

- Tarico

(o

Inrico Electronics is a high-tech enterprise which focuses on the
design, construction, production and sales of radio communication
equipment.

Mobile POC Network Radio

TM-7 PLUS is the first 4G mobile network Radio. Great for amateur
radio use with the new IRN platform, for Zello, Team Speak 3 and
Echolink via 3G or WiFi. And it works as WiFi hotspot too! ... £159.95

Handheld POC Network Radio

T199is a 3G / WiFi Android Radio, without display, for basic operation.
You can install apps from your computer to the radio via the USB port.

Great network radio at a great price ............cooevovervvrerivreniinnes £99.95
T192 is an IP-67 rated 3G / WiFi Android Radio as above but with the
IP rating £109.99

T320 is the current best seller 4G / WiFi Radio. | t has a host of features
and a great szie screen including Intelligent global intercom, Front &
rear camera with auto-focus function, Longer standby time more than
80 hours, 36mm-diameter speaker with double chambers, Positioning
system supports, Support WIFI, Micro 5pindata cable, Support MP3 /
MP4, Sturdy and durabable with military quality ................. £169.95

ICOM is an international manufacturer of radio transmitting and
receiving equipment, founded in 1954 by Tokuzo Inoue with the
company’s original name being “Inoue”. There products now include
equipment for radio amateurs, pilots, maritime applications, land mo-
bile professional applications and radio scanner enthusiasts.

Handheld Transceiver

ID-51E The Icom ID-51E PLUS 2 is the third generation of the success-
ful D-Star HT. Like the original ID-51A, it covers 2 meters and 440 MHz
and receives two bands simultaneously (VA, UU &V/) ........ £379.00

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

1C-9700 2/70/23 is an all mode, tri-band transceiver covering the
144, 430/440 as well as 1200 MHz. Real-time, high-speed spectrum
scope for the 144, 430/440, 1200 MHz bands. New PA provides a
powerful 100 W (144 MHz), 75 W (430/440 MHz) and 10 W (1200
MHz) output

£1795.00




QRP Antennas
The Moonraker Whizz range are great for getting on HF in a neat
compact and totally portable way

Mobile Antenna Mounts

TRIMAG-S Triple magnetic mount with S0239 antenna fitting with 4m
RG58 and PL259 fitted — ideal for those larger antennas ji

TURBO-S single 170mm magnetic mount with S0239 antenna fitting with

GRP Fibreglass
Base Antennas
Diamond quality -
Moonraker pricing

Whizz Whip HF/VHF/UHF portable antenna with telescopic
whip - ideal for any situation where a long wore or vertical
antenna is just not an option - get on air today for just £99.95

Whizz Loop 20-60m compact loop is
ideal for QRP Transceivers when space is
limited or using portable with a Yaesu FT-
817ND or similar. Can be used indoors with
surprising results and handy for travelling
due to its “pocket” size antenna ideal for
indoor or out and can be packed away and
all for just £69.95

Whizz Loop V2 (right) same as above
but with a frequency range from 40-

Base Antennas
Simple plug and play HF antennas radial free and at
a great price

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

Power 250W Length 7.13M ......c.ocovvvvvrnirrennns £199.95
GPA-80 budget version of GP2500 80-6M

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

HF Mobiles

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

little as £22.95!

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

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

The Arrow Il line of Antennas

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

ARROW 11 146/437-14WBP Portable satellite antenna (inc duplexer)

54" long £199.99

ARROW 11 146/437-10WBP Portable satellite antenna (inc duplexer)

38” long £149.99

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

4m RG58 and PL259 fitted — will suit most antennas upto 5ft. £19.95
HKITHD-S0 Heavy duty hatch back mount with $0239 antenna fitting
with 4m RG58 and PL259 fitted £32.95

These high gain antennas have been pre-tuned for

HKITM-S Mini hatch back mount with S0239 antenna fitting with 4m
RG58 and PL259 fitted £32.95

SPX-100 9 Band plug n’ go portable,
6/10/12/15/17/20/30/40/80m, Length 165cm retracted just

0.5m, Power 50W complete with 38th PL259 or BNC fitting to
suit all applications, mobile portable or base - brilliant!

Multiband Mobile

Why buy loads of different antennas when Moonraker
has one to cover all! SPX series has a unique fly lead and
socket for quick band changing

£44.95
SPX-200S 6 Band plug n’ go mobile, 6/10/15/20/40/80m,
Length 130cm, Power 120W, PL259 fitting..........cccovevrererreererrcnens £44,
SPX-300S 9 Band plug n" go mobile, 6/10/12/15/17/20/30/40/80m,
Length 165cm, High Power 200W,PL259 fitting ..........ccccovvvreirnnns £59.95

VHF/UHF Mobiles

GF151 Glass Mount 2/70cm, Gain 2.9/4.3dBd, Length 78cm complete
with 4m cable and PL259 £29.95
MRM-100 MICRO MAG 2/70cm, Gain 0.5/3.0dBd, Length 55cm, 1”
magnetic base with 4m coax and BNC ................. .
MR700 2/70cm, Gain 0/3.0dBd, Length 50cm, 3/8 fitting.
MR777 2/70cm, Gain 2.8/4.8dBd, Length 150cm,

3/8 fitting £19.95
MRQ525 2/70cm, Gain 0.5/3.2dBd, Length 43cm, PL259 fitting

(high quality) £19.95
MRQ500 2/70cm, Gain 3.2/5.8dBd, Length 95¢cm, PL259 fitting

(high quality) £26.95
MRQ750 2/70cm, Gain 5.5/8.0dBd, Length 150cm, PL259 fitting

(high quality) £36.95

MRQ800 6/2/70cm Gain 3.0dBi/5.0/7.5dBdBd, Length 150cm, PL259
fitting (high quality) £39.95
MRQ273 2/70/23cm Gain 3.5/5.5/7.5dBdBd, Length 85cm, PL259 fitting
(high quality) £49.95
MRQ900 10/6/2/70cm Gain 10m (2.15dB) 6m(2.5dB) 2m (2.8dB) 70cm

(5.50B) Length: 125cm PL259 fitting .........ccovvverrenreniiniireicircienns £49.95
DIAMOND
ANTENNA
L""ﬂ
Yagis ?-,}“-k.
1st class Japanese quality antennas /
with simple plug and play assembly J
A1430S87 Dual band 2/70cm, 7 ele, 7.5/9.3dB, 100W ............... £119.99

A144S810R 2m, 10 ele, 11.6dB, 100W .
A144S5R 2m, 5 ele, 9.1dB, 50W
A430S15R 70cm, 15 ele, 14.8dB, 50W ...
A430S10R 70cm, 10 ele, 13.1dB, 50W ... .
A502HB 6m, 2 ele, 6.30B, 130W .........cooovoereiereieeeiecis £79.99

VHF/UHF Verticals
X-30 Dual Band 2/70cm 3.0/5.50B Gain 1.3m S0239 fitting .......£49.99

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

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

X-50 Dual Band 2/70cm 4.5/7.2dB Gain 1.7m S0239 fitting ....... £69.99
X-50N Dual Band 2/70cm 4.5/7.2dB Gain 1.7m N-Type fitting ....£69.99
X-200 Dual Band 2/70cm 6.0/8.0dB Gain 2.5m S0239 fitting .....£84.99
X-200N Dual Band 2/70cm 6.0/8.0dB Gain 2.5m N-Type fitting ..£89.99

387 long £89.99 |y 300 Dual Band 2/70cm 6.5/9.0dB Gain 3.1m 50239 fitting ..... £99.99
ARROW I Roll up bag to suit all above antennas................... £50,99 | X-300N Dual Band 2/70cm 6.5/9.0d8 Gain 3.1m N-Type fitting . £99.99
X-510N Dual Band 2/70cm 8.3/11.7dB Gain 5.2m N-Type fitting .
ARROW GP121.5 - 1/4 Wave Ground Plane - (Aircraft Band).......£49.99 £129.99
X-5000 Tri Band 2/70/23cm 4.5/8.3/11.7dB Gain 1.8m N-Type fitting .....
ARROW GP70.250 1/4 Wave Ground plane (4 Metre) ................ £50.95 £149.99
X-6000 Tri Band 2/70/23cm 6.5/9.0/10.0dB Gain 3.05m N-Type fitting ...
ARROW GP52 1/4 Wave Ground Plane (6 Metres) £64.99 £179.99
X-7000 Tri Band 2/70/23cm 8.3/11.9/13.7dB Gain 5.0m N-Type fitting ...
ARROW GP146 1/4 Wave Ground Plane (2 Metre) £49.95 £199.99
V-2000 Tri Band 6/2/70cm 2.15/6.2/8.4dB Gain 2.5m N-Type fitting .......
ARROW GP146/440 1/4 Wave Ground Plane (Dual Band) ......... £59.95 .£109.99
ARROW FHL UHF Fox Hunt Loop TMHz-1000MHz .............ccee... £79.99 HF Verticals
CP-6 6 band 80-6m 200W 4.6m S0239 .. £320.95
ARROW FHL VHF Fox Hunt Loop TMHz-600MHz ... £79.99 and 80-om m

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

BB7V 2-30 MHz 250W 6.4m S0239 ...
CP-8040 Dual band 80/40m 200W 6.53m S0239 ...........cccco..c.... £39.95

your easy to use, easy to install, and a
choice of connection ... look no further

SQBM100P 2/70cm 3.00/6.00dBd, RX 25-2000MHz,
Length 100cm S0239.
....................................... £49:95 SPECIAL OFFER £39.95

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

Length 155cm, S0239........cccooveruereriines £54:95 SPECIAL OFFER £44.95
SQBM500P 2/70cm, Gain 6.8/9.2dBd, RX 25-2000MHz,

Length 250cm, S0239.........cooovvvveerinnnee £74:95 SPECIAL OFFER £69.95
SQBM1000P 6/2/70cm, Gain 3.0/6.2/8.4dBd, RX 25-2000MHz,

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

Length 155cm, N-Type £79.95
SQBM3000N Triband 2/70/23cm, Gain 4.5/8.3/10.7dBd Length 1.55m ...
£79.99
SQBM3500N Triband 2/70/23cm, Gain 6.8/9.2/11.8dBd Length 2.70m ...
£119.99

£84.95

HF Wire Antennas

Our HF wire antennas are made with complete waterproof potted
baluns and high quality “original” flexweave antenna wire.
MDHF-80 3.5MHz balun matched mono dipole, length 40m
MDHF-40 7.0MHz balun matched mono dipole, length 20m..........
MDHF-20 14MHz balun matched mono dipole, length 10m........... £39.95
0SHF-80 3.5-30MHz balun matched off set dipole, length 40m ....£59.95
0SHF-40 7.0-30MHz balun matched off set dipole, length 22m ......£44.95
0SHF-20 14-30MHz balun matched off set dipole, length 11m ....... £39.95

LWHF-160 1.8-50MHz unun match end fed antenna, length 42m ...£49.95
LWHF-80 3.5-50MHz unun match end fed antenna, length 20m ...£44.95
LWHF-40 7.0-50MHz unun match end fed antenna, length 10m ...£39.95
= »

Yagi Antennas

All Yagis have high quality gamma match fittings "0

with stainless steel fixings! ]'
YG27-35 Dual band 3/5 element 3.5/12.5 dBd gain with

one feed! £79.95
Motorised Mobile

SD330 3.5-30MHz 200W 1.7m PL259 ........cooomrvecriirirnninnnas £399.95
VHF/UHF Mobiles

DP-TRY2E Dual band 6/2M 2.1/3.4dB 1.32m PL259 ........ccccoouuue £29.95
NR-770HSP Dual band 2/70cm 2.15/5.5dB 1.00m PL259 .......... £34.99
AZ-510N Dual band 2/70cm 2.15/5.5dB 0.95m PL259 ............... £39.95
AZ-510FX Dual band 2/70cm 2.15/5.5dB 0.92m PL259 ............. £44.95

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

Coax Switches

CX-210A 2-Way 1.5kW S0239c0NNECHIONS ....voveeeerrrereirnnans £44.99
CX-210N 2-Way 1.5kW N-Typeconnections ............cccceeeeruen £69.99
CX-310A 3 Way 1.5kW S0239 cONNECHION ......coueeeeeirireiins £89.99
CX-310N 3-Way 1.5kW N-Typeconnections ............cccceuunees £109.99
Duplexers and Triplexers

MX-72N Split 1.6-150/400-460MHz 400W Socket S0239 2 x leads
PL259/N-Type £39.95
MX-72H Split 1.6-150/400-460MHz 400W Socket S0239 2 x leads
PL259 £39.95
MX-62M Split 1.6-56/76-470MHz 600W Socket S0239 2 x leads PL259
£59.95
MX-610 Split 1.3-30/49-470MHz 600W Socket S0239 2 x leads PL259 .
£69.95
MX-2000 Split 1.6-60/110-170/300-950MHz Socket S0239 3 x leads
PI259 £89.99
MX-3000N Split 1.6-160/350-500/850-1200MHz Socket S0239 3 x
leads PL259/N-Type £89.99




Tom Morgan ZS1AFS
zt1tzs1afs@gmail.com

ever heard of it? Well, this is how
it happened. One day, there was
aknock at the door. That was
nothing strange, as we often
have visitors. However, | was surprised!
Standing on the stoep (veranda in India)
were two young ladies accompanied by
Alwyn (pronounced Alvain), the pilot who
flies Sue for her aerial photographs in
our South African Nautical Almanac. So,
| invited them in. The photo, Fig. 1, shows
the plane with the Langeberg mountains in
background.

The ladies, who are from the USA, work
for the Landmark Project that monitors
mountain cat movements in South Africa.
These cats are an endangered species.
There are several cats in the Langeberg
Mountains. Some had been collared and
their movements are being monitored
using telemetry on 148.55MHz. One of the
ladies had a bag out of which she pulled a
portable HB9CV antenna. It was in pieces
that screwed together. Alwyn, the pilot, had
told them | could help. (Some time ago,
Sue had made him a Slim Jim out of 300Q
ribbon for him to listen to the air bands.)
After they had assembled the antenna,

I made the mistake of saying, “That’s an
HB9CV”. And Alwyn said encouragingly, “/
told you, Tom can help.”

The ‘help’ they needed was a duplicate
antenna to fix on the plane when they flew
such that the antenna could be used to
find the cats. The antenna they already
had was difficult to move around in the
plane when assembled and connected to
the unit that took the telemetry signals.
But it packed into a small drawstring bag.
After being cornered, | said | could help
but only with measurements and advice
on materials. They were going to attach
it to the plane! Asking was it vertical or
horizontal was met with blank faces. Not a
good start!

I looked up the HB9CV on the
internet and drew up the dimensions
for 148.55MHz - the frequency of
the telemetry. I noted one contributor
claimed that “the influence of the element
diameters is less critical than a parasitic

Wild Cat Antenna

Tom Morgan ZS1AF'S rises to an unusual
challenge and ends up developing a handy
portable antenna for the VHF bands.

and a crossed phase line (180°).

The diagram, Fig. 2, shows the basic
arrangement. Table 1 shows formulae for
each part and a table of measurements for
common bands.

The drawing, Fig. 3, shows the
arrangement for the matching capacitor.
Adjust for lowest SWR.

Construction Notes

With regard to the phasing line, 2mm
diameter brass is good, and the distance
from the elements and boom can be about
5mm. This distance isn’t critical but fixing
itin position is. Hence the bright yellow
spacers. This antennais ideal for a square

boom where the elements go through
the section. (25mm square boom and
10mm diameter elements are common
scantlings for 2m.)

Then construction was handed over to
alocal engineering company. The round
threaded bosses in the photographs
were the engineer’s incorrect solution
to dismantling the antenna. Obviously,
once the phasing line ends were fixed,
by welding, complete disassembly is
impossible. But it did make it more
robust. | tried explaining that there was a
relationship between diameter and length
but to no avail. The first model came with
the capacitor lug facing the wrong way

Reflector (Re) | = 150/freq. Driven (Dr) | = 139/f [l in metres and f in MHz]

Yagi”. Phasing points along elements from centre (in metres): Director 0.072\, (PD), Reflector: 0.076A, (PR)
Named after the callsign of its inventor, Band Driven Reflector Spacing (S) PD PR Capacitor
Rudolf Baumgartner, it is basically a 2m 1020 945 260 180 190 10-15
version of the ZL-special. Although it's 6m 2770 3000 750 430 450 25-35
been around since the 1950s, it's almost 10m 4900 5300 1330 760 800 50 - 60

unheard of in the USA. The reflector is fed
225° out of phase. This made up from 1/8A
(wavelength) between the elements (45°)

(Lengths in table are in mm.)

Table 1: formula and dimensions for the 2m, 6m and 10m.

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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The Cat HBACV

—_— 50.5 cm ——— —
Refigctor Rf 7535 om
o
5|8
8
Director Dr Sl | (TS 1
46,8 cm
Co-ax feed
c\y
C=10pF

Fig. 1: The aircraft used for tracking the
mountain cats. Fig. 2: Basic arrangement of
HBICV antenna. Fig. 3: Matching capacitor
arrangement. Fig. 4: Corrected version with
‘extensions’. Fig. 5: View of trimming capacitor.
Fig. 6: VSWR plot.

and the elements the same length! This

is despite the fabricator having a drawing
showing dimensions. The corrected
version, with the ‘extensions’ can be seen
in the photograph, Fig. 4. At least the pins
can be withdrawn and extensions removed
when carrying and stowing. The handle
can be removed to screw the antenna to
the strut on the plane.

But where could | find an adjustable
tuning capacitor? | had four ceramic
capacitors but they were too big for
the gap between the phasing line and
the socket plate. Fortunately, | had
rescued trimming capacitors from
the band-change board of an early
transistorised broadcast receiver. From
my understanding it was clear that only
about 10pF was needed. So, the 10/40pF
trimmers on the board were suitable.

De-soldering from the old Paxolin circuit
board was not easy and the capacitor
leads broke. They were the old can type
as can be seen in the photograph. Using
a wire lead on one terminal worked. Then
came the check. The clothesline or the
shade-frame is essential at the ZT1T
station for antenna tests. Originally, | hung
it vertically in the doorway of the radio
room but readings on the VNA (vector
network analyser) varied as it swung.

So, we had to put it on the clothesline.
The photo, Fig. 5, shows the trimming
capacitor. | used my L/C PIC-based tester

to ensure the capacitance was 10pF
before soldering in place.

A VNA makes measurements accessi-
ble to amateurs like me. We were only told
about them, briefly, when studying for the
radio amateur’s examination because they
were not common back then. Sweeping
the antenna frequencies showed the SWR
at 148.55 MHz was below 1.5:1. The whole
of the extended 2m band is below 1.5:1.
My yardstick when experimenting with an-
tennasis 1.5:1 or less SWR. The screen-
shot plot, Fig. 6, shows the curve at just
below that at 148.55MHz, on the left-hand
side.

The VNA scan is included to show the
great bandwidth. The HBOCV is a very
simple and forgiving antenna (without
the fancy bright insulators). But it is
preferable that there is a means to fix the
phasing line. And the approximate gain
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of just over 4dBd is a bonus. When my
radio station was on the top of Dollis Hill
in north London, | had one for 2m that
was only replaced when | obtained a QDX.
This double-stacked vertical quad with
directors and reflectors worked France
every day and was good for Wales and
Ireland when we had a lift, but that’s
another story ...

iy
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The radiotoday Guides to the
Icom IC-7300, IC-7610 and IC-9700

Don Field G3XTT
practicalwireless@warnersgroup.co.uk

Don G3XTT is impressed with
three User Guides from the RSGB’s
radiotoday publishing stable.

You've just spent a couple of thousand
pounds on aradio and it comes with a
thick paper manual and a CD with an even
more massive User Manual. And there
are YouTube videos and other resources
available. Why would you want to buy one
of these Guides? Well, I'd turn that one
around, having spent time with them, and
ask why you wouldn't, given that you really
want to get the most out of that major
investment!

The Author

All three Guides are written by Andrew
Barron ZL3DW, who may be familiar to
PW readers from his earlier books, in
particular SDR, Software Defined Radio,
which has become something of a ‘must
read’ for those wanting to understand what
SDRis and why it's the technology that is
transforming our transceivers.

Andrew was an early adopter of SDR
and in the Guides reviewed here is able
to comment on its benefits for the new
range of lcom radios and the differences
between using these (SDR with knobs) and
the early SDR transceivers that tended to
be a black box controlled from your PC.

The Guides

All three Guides follow the same basic
approach, starting with ‘Setting up the
radio’, through a run down of the controls
and connectors to the actual operation.
There's a ‘Useful Tips’ section, with the
author sharing his own settings for the
various functions and a ‘Troubleshooting’
section at the end. The author particularly
focuses on two areas in each book -

the menu settings and the use of the
panoramic display. As he says of the menu
settings, “Less often changed settings are
available through the MAIN, FUNCTION and
QUICK buttons. It can be a bit of a challenge
remembering which settings are on what
sub-menu and that’s what this book is all
about”. Which is helpful - I have owned and
used an IC-7300 for a few years now and

TheLdin .

guide to thy

ICOM I¢ ©

by Ancrow Buance,

still get confused!

Indeed, | will focus here mainly on
the IC-7300 Guide because it relates to
aradio | know well. The Guide scores
100%, for example, on two particular
issues that had me struggling for a while.
One was using the radio with the WSJT
software, where | had failed to set a crucial
parameter in one of the WSJT menus.
Another was a problem with my contest
logging software (N1MM+), which kept
switching the radio to transmit. Clearly,
I'm not the only user to have come across
these issues because Andrew addresses
both (and a lot more). This is really where,
to my mind, the Guide scores because it
looks beyond the transceiver itself to the
way that most of us use it, with external
devices and software (including Windows
settings), so he includes screenshots
of the software settings and walks the
reader through the appropriate setup. In
contrast, of course, the Icom User Manuals,
while comprehensive, don't look beyond
Icom itself and also tend to be more of a
reference source rather than a ‘walk the
user through’ the setting up process.

This also means that Andrew has been
able to mention various user modifications
and several after-market products from
third parties (such as the INRAD receiver
antenna port mod for the IC-7300)
although I know of other useful products
that have appeared since the Guide was

published (including the SOTABEAMS
ContestConsole and the RadioAnalog
PTRX-7300 from ML&S, both of which have
featured in our News pages).

There is inevitably quite a lot of
duplication between the Guides, not
surprisingly because Icom have very
successfully given each of the radios a
similar ‘look and feel’. The IC-7300 and IC-
7610 Guides each runto 156 pages while
the IC-9700 Guide runs to 220 pages.

This is areflection of the much greater
complexity of the IC-9700, which includes
D-STAR, extensive satellite capabilities
and a GPSinterface. In the case of satellite
operation, the author dedicates nine pages
to this important set of functions, some
six pages more than in lcom’s own User
Manual.

Icom have taken the amateur radio
world somewhat by storm with the launch
of these three sensibly-priced but high
performance transceivers and already
have many happy users. | feel sure any of
the three Guides reviewed here would be
a worthwhile addition to the shack if you
have one or more of those radios or are
thinking of buying one. All three Guides
are available from the RadioEnthusiast
bookshop, priced at £13.99 for the IC-7300
and IC-7610 Guides and £15.99 for the IC-
9700 Guide. Further details on how to order
at:

bit.ly/radiotodayguides

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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RSGB BOOKSHOP /=%

Always the best Amateur Radio books and more

QRP Scrapbook

Low-power operation or QRP is one of the most popular aspects of amateur radio and
the UK’s G-QRP Club is a leading light in this area. This book draws together the very
best articles from authors around the world that have been published in the club’s journal
Sprat in recent years. Packed with projects QRP Scrapbook contains all-new material not
previously published in an RSGB book.

There is much included in this book and there are modern techniques including a practical
RF generation system for superhets using direct digital synthesis {DDS) modules, the use of
TV ‘dongles’ to make a software defined radio (SDR), plus Arduino microcontroller projects
for a CW transceiver and keyer and much more.

The QRP Scrapbook has six sections covering QRP transmitters and transceivers; simple
and also somewhat more complex receivers; antenna systems and test equipment suitable
for low-power operation, and a ‘miscellaneous’ section covering subjects as diverse as
how to wind toroids tidily, making your own ribbon cable, Morse keys and keyers, crystal
oscillators and ceramic resonators. With the increasing problem of local interference, the
noise cancelling device in this section will be of interest to all amateurs, not just those who
operate with low power.

Produced in co-operation between the RSGB and the G-QRP Club, QRP Scrapbook! is
essential reading for all interested in the latest in home-construction techniques and the art
and science of low-power amateur radio.

Size 174x240mm, 240 pages, ISBN: 9781 9101 9379 2
Price £15.99

Stealth Antennas 3 Edition

By Steve Nichols, GOKYA

Since it was first published Stealth Antennas has become the ‘must have’ antenna book
for everyone who wasn't living in acres of land. This new edition has been expanded and
updated and now contains all new case studies, a commentary on FT8 and FT4, a design
for a 2m Slim Jim and a number of new commercial antenna reviews.

Written by acknowledged antenna expert Steve Nichols, GOKYA, who himself lives in a
challenging environment for antennas, Stealth Antennas remains the solution for those
of us with tiny postage stamp-size gardens, intolerant neighbours, planning permission
problems or living in apartments. Beginning with fascinating real-life case studies you
can see what can be achieved with the dozens of original and ingenious ideas this book
contains. This book ranges widely across antennas for the roof or loft space, low profile
external antennas and even really stealthy antennas. There are receive antennas, Top
Band antennas and reviews of a host of commercially available antennas that might
provide exactly the right solution for your situation. Stealth Antennas does not neglect
VHF/UHF antennas that can be easier to conceal because of their small size compared
with HF antennas but what are the effects of mounting a VHF antenna in the loft? This is
discussed here, as is the fear of interference and other EMC issues, which is dealt with in
a whole chapter dedicated to the subject.

Aimed at everyone who has restricted space, Stealth Antennas should persuade anyone
with an amateur radio licence that they can still work the world.

Size 174x240mm, 240 pages, ISBN: 9781 9101 9381 5
Price £15.99

www.rsgbshop.org

Radio Society 3 Abbey Court, Priory Business Park, Bedford, MK44 3WH.
of Great Britain Tel: 01234 832 700 Fax: 01234 831 496

E&OE (A/l prices displayed plus p&p)



Licence Training

Intermediate Practical PCBs

Tony Jones GZTETW follows up his recent
training-related features with an update on the

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

ive years ago, when | was getting
back into teaching the courses, |
was surprised to find that clubs
were doing the Intermediate
course circuit build exercise with wood
and drawing pins. Students had to make
a circuit in three stages, adding compo-
nents to drawing pin ‘islands’ as progress
was made. The method worked, but for me
there were two main problems:
» Thermal inertia - drawing pins retain heat
for along time. Soldering one component
lead to a piniis fine, but it inevitably slides
off when subsequent joints are attempted.
* First Impression - Yes | know amateurs
do sometimes use retro’ construction
methods, but for someone’s first foray into
construction, wood and drawing pins con-
vey a desperately old-fashioned image of
electronics and the hobby.

What was needed, | thought, was a nice
‘educational’ PCB for students to use. |
hunted around, looking for one to buy, and
couldn’t find one. So, to cut a long story
short, | designed my own, Fig. 1. About 25
clubs have been using these — my thanks
toyou all - and I've sold a goodly few since
then.

New Syllabus, New Exercises
Now we have a new syllabus, and the exer-
cises have changed.

10b1 is a requirement for students to re-
view the ex-Intermediate safety material
that’s now part of the Foundation syllabus.
(This isimpossible to assess, by the way -
all aninstructor can do is remind students
before embarking on their practicals.)

10b2 and 10b3 are now quite separate.
10b2 is a soldering exercise, pure and
simple. Students must make ‘five good
joints’. No circuit needs to be built. 10b3
does require a circuit, of sorts, compris-
ing a switch, two resistors and two LEDs or
bulbs, but no soldering is required.

My board was not suitable. But had the
exercise conceptually changed? If there
was soldering to be done, was it not better
for having a purpose? If students were go-
ing to make measurements, surely these
would mean more to them coming from
their own board? And electronics is still
about PCBs, so there is educational value
in completing one.

My solution was to recombine 10b2 and

PCBs he offers for the practical exercises.

10b3 and designed a new board, Fig. 2.
10b2 is more than satisfied — students
solder ten PCB pins, a dual-dip switch (four

joints), two resistors (four joints) and two
LEDs (four more joints). Five jumper leads
- wire with tinned and hooked ends - are
needed too. The photo, Fig. 4, shows a
completed board.

10b3is all about series and parallel cir-
cuits. Using jumpers, students must con-
figure the circuit with the resistor and LED
sections in series and parallel. | used LEDs
for reasons of cost and ‘'modernity’ plus the
increased educational value of the series
resistor having a purpose.

I haven't forgotten 10b4 by the way.

Detailsof Board

The board is 65 x 55mm, single-sided,
made in China. Because students need to
work out how to configure the board with

series and parallel loads, there are no hints
for jumper placement printed on the top.
The next photo, Fig. 3, shows for a board
inuse.

WrittenInstructions
Even very able students, in my experience,
like to have a clear set of instructions, and
absolute beginners definitely need them.
On my website (URL below but not visible
to Google, sorry) there is a detailed instruc-
tion document with lots of pictures show-
ing step by step instructions. I included an
explanation of ‘LED Theory’ and example
results for completeness.
https://jaredelec.wixsite.com/home

ExploringTransistors & Gain
Section 10b4 of the new syllabus practical
states: ‘Students must demonstrate that a
transistor has gain’. The old syllabus ex-
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ercise had this. Students had to include a
transistor in the circuit build. Now call me
a pedant, but the new syllabus does not
say ‘build’, ‘construct’ or even ‘modify’ in
section 10b4. My interpretation is that a
pre-built board may be provided, which the
students just use, as for the VFO calibra-
tion exercise.

Instructors will need something for 10b4
however. One option is to use my old board,
which did this job before. The outline for a
BC108 can be seeninFig. 1.

My new board was not designed to do
this, but X7, X8 and X9 do rather shout out

Licence Training

R1 ’}I X7

X5 o D1
\ ‘e
b
Touch here__ X9
BC548 or i

similar
X8 R2 D2

) Ammeter+

X4
9

Fig. 1: The author’s original PCB. Fig. 2: The new board. Fig. 3: The board after assembly. Fig. 4: The board in
use with LEDs lit. Fig. 5: Possible configuration for the addition of a tramsistor. Fig. 6: Complete kit of parts.

‘insert transistor here’, don't you think? A
teacher could take any student’s board,
add a transistor and the whole class

could quickly complete the exercise. Fig.

5 shows how the board could be used for
this. For my next batch | will make a modifi-
cation on these lines.

Conclusion
The new syllabus has changed the solder-
ing and circuit build exercise, but a pur-

pose-built PCB still offers a convenient and
educational way for clubs to put this exer-
cise on | believe.

| am selling boards only for £2.50 each
and kits (see photo, Fig. 6) with everything
except a battery, for £5 each. These pric-
esinclude first class postage. | am even
throwing in a few old boards until my old
stock runs out.

If anyone has any questions or sugges-
tions, please feel free to drop me an e-mail.
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The World of VHF

Tim Kirby
longworthtim@gmail.com

n a quite remarkable opening at the
very end of January, new Region 1
tropospheric records were set on
both the 2m and 70cm bands. The
path from the Western UK and Ireland
opened up to Cape Verde once again. On
2m, the record was stretched further by
a contact between Calum Macpherson
GMOEWYX on the Isle of Skye and D41CV -
aremarkable distance of 4776km.

Calum very kindly wrote with his
experiences of the opening, “Conditions
were good so | was monitoring and hoping
to see D41CV but so far the conditions
had not materialised. It was maybe 20
minutes after coming home after ‘the
bells’ on January 1st. | got home just
before 0200 and after a bit | noticed FT8
activity on 144.174MHz and thought | had
missed it all. There were loads of periods
of unanswered CQ calls from D41CV on
my PC, from 0126 until they were called by
Robin GM7PKT at 0224. Gordon GI6ATZ
worked them shortly after, but there was
nothing here. I thought | had missed it!

“| started calling CQ at 0230, but there
were no replies — | thought it was all over.
Then at 0237 | worked EABCXN in IL18. |
kept calling CQ and at 0306 D41CV came
through in beacon mode. | started calling
D41CV and then worked them! | heard them
for ages after our contact. In fact, | went
to bed with them calling, back in beacon
mode. Then, after getting up the next
morning the band was still open to D4 and
EA8 as well as EA1 at times”.

Congratulations to Calum and the
D41CV team for a really excellent contact.

Over on 432MHz things had been good
too. It was good news when Mark EI3KD
worked D41CV to take the Region 1 tropo
record on the band. Then on Saturday
December 28th, lan GM3SEK extended
that to take the record to 4562km.
However, on the morning of January 1st,
Nick G4KUX in County Durham worked
D41CV to extend the record by another
80km or so to take the record to 4644km.
Although Nick has a really excellent, well
located station, | was surprised to learn
that he made the contact using a UHF log
periodic. All the contacts were made on
FT8.

Congratulations to Mark, lan, Nick and,
of course, the D4 team for some inspiring
contacts.

Although I've covered the record-
breaking contacts, the opening to Cape
Verde was quite a remarkable one. We are

New Tropo records on
both Two and Seventy!

Tim Kirby GW4VXE reports a month of
remarkable openings on the 2m and 70cm bands.

quite used to the path opening up across
the sea by now, but on December 30th,
anumber of stations in the London area
were able to work D41CV, which is, as far
as | know, quite unprecedented.

The6mBand

John Ashmore reports that the GB3BUX
beacon is back on air. Neither of us were
quite sure when it went off or when it
returned to the air, but it's great to hear that
it's back on the band.

Jim Edgar GM4FVM (Eyemouth) says
that the Winter Es provided plenty of
activity on the 6m band, although he didn’t
see anything on 4m or 2m. He made 45
QSOs and 35 squares between January
6th and 9th. The Quadrantids provided Jim
with seven contacts, the best DX being
OH6WD (KP23).

The2mBand

Keith Watkins G8IXN (Redruth) had a good
day on 2m on December 21st with reports
from El, G and OZ. Things improved
steadily through the Christmas period and
on December 29th Keith noticed the Isle of
Man repeater was S5 and he had several
FT8 contacts into Holland. GM3SEK was
particularly loud from Southern Scotland.
On December 30th, Keith had an FM
contact with 2E0TXI in Hastings, who was
peaking S9. Keith said that conditions
were mostly to the East, EI/GI, GD and GM,
with virtually nothing from the Midlands
and Northern UK, although some EAs were
audible to the south.

Roger Daniel G4ARUW (Newbury) was
monitoring the band on December 28th
when around 1630UTC he spotted two
stations to the west of him working EU3AI
(KO22). Initially Roger thought that this
was the tropo extending but after checking
the MUF, he realised that it was an unusual
Winter Es opening. Although Winter Es
isn't that uncommon, it is unusual for it
toreach 144MHz. Roger says he's been
on 2m for almost 37 years, has seen the
Es get close to 144MHz in the winter, but
never above!

Simon Evans G6AHX (Twyning) says
that the ‘lovely lift conditions’ peaked
for him on December 30th when he had
his most distant SSB contact on 2m so
far, with EA8JK in Las Palmas, over a
distance of 2906km. On the same day,
Simon worked EATIOW near Bilbao and
on January 5th he worked F5ICN (JNO3)
in the Pyrenees. Simon used 100W of
SSB from his IC-9700 to an 8-element ZL
special at 10m above ground.

One of my new radio neighbours is Andy
Adams GWOKZG (Letterston) who some
readers may remember for his interesting
VHF activity from some ‘wet’ squares
several years ago. Andy is now based in
West Wales with a great take-off to the
south-west. Andy writes, “l managed to
work D41CV on the evening of the 29th on
FT8 and also down into Northern Spain.

On December 30th it was the turn of EA8
- I worked three in a row, as well as into
Northern Spain again”.

Jef Van Raepenbusch ON8NT (Aalter)
enjoyed the good conditions at the end
of the year and says that it did not seem
important which way he beamed - signals
came from all directions! Highlights of the
log on SSB were FABWJ (IN93) and F5ICN
(JNO3) while on FT8 they were EA2BFM
(IN83), EATMX (IN73), EATHRR (IN83),
F6CIS (IN94), EA2DLX (IN83), EATSA
(IN83), F6FPT (JN04), MUOFAL (IN89) and
GM3SEK (1074).

Jef also received SSTV from both G and
DL through the PI3DFT SSTV repeater at
Delft.

Robert Van Der Zaal PA9RZ
(Sassenheim) used his IC-202 and
5-element Yagi during the QRP Winter
Sports sessions and was pleased with
the results. Robert uses CW and SSB and
sent details of his contacts over 500km:
FAEZJ/P (JNO5), 0Z6TY (JO55), GOLTG
(1081), GW4BVE (1082), SM7EQL (JO65),
GUGEFB (IN89), GUOUVH (IN89) and
FAHMV (IN8S).

Jon Stow G4MCU writes, “We had
an interesting tropo event starting on
December 28th and ending here on the
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The World of VHF

30th. Allmy QSOs were SSB. Conditions
were very good to the East and North East,
and good to the South and South West,
but surprisingly from my QTH there was
less propagation to the South East. On

2m | used my newish IC-9700 with 100W
to my 7-element Yagi”. Highlights in Jon's
log include F5ICN (JNO3), FAEZJ (JNO5),
EATMX (IN73), FACQA (JN17), FOFHU
(JNO6), SM7EQL (JO65), 0Z7UV (JO65),
SM7NGR (JO65), DL2RZ (JO54), GUOUVH
(IN89) on Alderney and EB1AH (IN73).

Peter Atkins G4DOL (Weymouth) ran
50W of SSB to a 5-element Yagi during
the opening and worked F5ICN (JNO3),
EA1SA (IN83), F5JFU (JN17) and F6HRY
(JNO4) on December 29th. Next day, he
worked FAERR/MM off the Cherbourg
coast on FM, F6IRQ (IN96) on CW followed
by EATIOW (IN83) on SSB. Then came a
big surprise, EA8JK (IL18) on SSB - the
path stayed open for around an hour. Peter
even worked him using 6W from a Belcom
Liner 2 and got a 5/1 report! Back on
50W, Peter worked EBTAO (IN73), EATUU
(IN83), EATHRR (IN83), EATTX and F6DUA
(IN96). On January 5th, Peter found the
band open again to F5ICN (JNO3).

lan Bontoft G4ELW (Bridgwater) ran
15W of FT8 to a V-2000 and found the
opening excellent into the north coast
of Spain but found it harder work into
Belgium and Holland.

Dave Thorpe G4FKI (Ampthill) found
the 2m FM band was packed, with all
repeater and simplex channels busy. Dave
was pleased to have a report on FT8 from
2MOTNM (1067). And very casually, he
says and | quote, “also worked D41CV".
Congratulations, Dave!

Phil Oakley GOBVD (Great Torrington)
has been active on FT8 using his IC-9700
and vertical and lists plenty of contacts
with the highlights being F5PBG, FSMUX,
FAMXX, EA2BHE and EATMX.

Tim Hague MOAFJ (Helston) says that
the opening started for him on December
27th with a quick FT8 QSO0 with EATMX
(IN73). Highlights of the opening include
D41CV (HK76), DL6YBF (JO31), EA2BFM
(IN83), F4JVG (JN16), PI4TX (JO22),
EATHKC (IN73), FSMUX (IN78), EATJK
(IN83), DH6MB (JO31), DF5VAE (JO64),
EABCXN (IL18), EATPT (IN73), EB1DJ
(IN52), DL6IAK (JN49), EA2BHE (IN83),
DF5MO (JO31), DM1AC (JO30), DL8GA
(JN39) and DF9YF (JO42). During the
Quadrantids meteor shower, Tim worked
IW4ARD (JN64), lU4CHE (JN64), IV3NDC
(JN65) and DL2GWZ (JN49).

Steve Macdonald G4AQB (Bolton) says
that SSB has been quiet with him, but

there’s been plenty on FT8. He continues,
“Some of my best contacts on 2m FT8
include EATMX, FADZF (JN16), F5RAG
(IN93), F5BCZ (IN95), F5CT (JN08), PH4X
(JO22), DH3UN (JO31), PAOGEG (J032)".

Jim GM4FVM starts his e-mail rather
plaintively, “Please spare a thought for
those of us further North. | heard nothing
at all of the opening to the South in late
December. That was despite being just
100km or so further North than G4KUX".
Fortunately, all was not lost and Jim did
find an opening on December 29th, to
the east, when he worked DF5VAE. On
January 1st and 2nd, Jim had 19 QSOs in
16 squares with the best DX being SO3Z
(JO82). Jim also worked Captain Yuri
UT1FG/MM in JO36.

Here at GW4VXE (Goodwick) | knew
that there was some tropo going on at the
end of December but had no antennas
up. Quickly | put up the HamAir Inflatable
2m antenna on a short mast outside the
house. | was encouraged by having ‘local’
FT8 exchanges at good strength with
GW1JFV (1071), G8IXN (1070) and EI3KD
(1051). On the afternoon of December
28th, | was casually monitoring the band
and suddenly noticed SQ5ESM (KO02)
calling CQ. I was able to attract his
attention and we managed to exchange
reports. EU3Al was also heard, but we
didn’t work. I have never heard Winter Es
on 2m before, certainly not on a vertical
antenna! During the tropo opening, | was
delighted to work into western France and
Northern Spain but the highlights were
EB8AC (IL28) and EA8DEC (IL18). All
contacts using 50W of FT8 to a vertical at
no more than 2.5m above ground.

Fig. 1: Simon G6AHX's 13cm digital TV antenna
and converter.

The70cmBand

Keith G8IXN worked GM3SEK on 70cm
using 20W of FT8 to an X300 vertical on
December 29th

Jef ONBNT was active during the tropo
opening, with the highlight on SSB being
F5ICN (JNO3) while on FT8 he worked
0Z20E (J045), 0Z4VV (JO46), EATHRR
(IN83), EATUU (IN83), GI6ATZ (1074),
G7RAU (IN79), 0Z1BEF (JO46), F4IAA
(JNO5), 0Z1SKY (JO56) and EI3KD (1051).

Using his IC-402 and 12-element Yagi,
Robert PA9RZ worked F2CT (IN93), 0Z9FW
(JO65) and GUGEFB (IN89) - all contacts
above 500km. Robert said that telling
people about his IC-202 and IC-402 based
station generated quite a lot of emotion,
enthusiasm and nostalgia!

Jon G4MCU made some nice contacts
on SSB during the tropo opening: GJ8CEY
(IN89), GUGEFB (IN89), DLTYAW (JO41),
DJBMS (JO54), 0Z9FW (JO65), 0Z1HDF
(JO55), 0Z9GE (JO66), 0Z8ZS (JO55) and
EIT9RE (1051)

lan G4ELW really enjoyed using FT8 on
the band for the first time and his first QSO
was with DJ8MS at a distance of around
1000km! There were no Spanish stations,
but lan found it easier to work to the east
than it had been on 2m.

Dave G4FKI enjoyed some late-night
FM contacts into the Netherlands on
December 29th.

Tim MOAFRJ worked D41CV (HK76) on
December 28th followed on December
30th by F4CHB (JO00), PA2M (JO21),
ON4AOI (JO21),DL5JS (JO31), DL8GP
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(JN39) and EASCXN (IL18).

Steve G4AQB was pleased to work the
following on 70cm FT8: EATHRR (IN83),
F1IEE (IN99), F6DBI (IN88), F6APE (IN97),
ON4QJ (J020), PA7MM (J023).

Jim GM4FVM writes, “On 70cm | had 13
QSOs reaching 11 squares and four DXCC,
with the best DX being DL7APV in JO62”.

Richard Brooks GW1JFV
(Haverfordwest) completed an excellent
contact with EASBCXN on FT8 running
around 20W to a V-2000 vertical!

The23cmBand
Robert PA9RZ made the following
contacts on the 23cm band using SWto a
21-element Yagi: GODJA (1093), GUGEFB
(IN89) and F2CT (IN93).

Steve G4AQB is looking for people
to try 23cm FT8 with. If you'd like to try,
please e-mail him at g4dagb@outlook.
com Steve asked what frequency people
are using. To the best of my knowledge,
it's 1296.174MHz (as you'd have probably
guessed!).

The 13cm Band

Simon G6AHX has been trying digital

TV, Fig. 1, and writes, “On January 3rd

| set up my DATV equipment to receive
pictures direct from G4NZV in Tewkesbury.
|l used a 17-element WiFi beam fed into a
13cm-to-23cm converter. The output of
the converter was fed to a new satellite
receiver | have, an Octagon SF8008 (The
SF8008 has the ability to resolve low
symbol rate DVB signals). The tests used
DVB-S2 with a symbol rate of 500kS/s and
went on for an hour”.

Satellites

Kevin Hewitt ZB2GI monitored the SSTV
activity from the International Space
Station (ISS) on December 29th. Kev
used both the WebSDR at Goonhilly and
his own station to decode the pictures.
Through AO-91 Kevin worked 7X3YOTA
(JM13), EA7IU (IM87), DLAEA (JN48) and
EA5GX (IM99). Through AO-92 he worked
EA1GAR (IM52) and EA7IU (IM87).

Jef ONSNT monitored SSTV from the
ISS on December 4th and 5th as well as
the 29th and 30th. In addition, he listened
to a schools contact fromthe ISSto a
school in Italy on December 20th.

Peter Taylor G8BCG (Liskeard) reports
that there should soon be activity from
Antarctica on the QO-100 satellite. A
radome and antenna is being installed,
Fig. 2. He continues, “I have continued
playing on the geostationary repeater and
in two months have managed to clock up

72 DXCCs with 43 already confirmed on
LoTW and another ten with paper QSLs”.

Peter comments, “Q0-7100 13cm/3cm is
new territory for many - so perhaps a word
of warning to those using plug-and-play RF
power and antennas on 13cm: Near field to
a 13cm ‘POTY’ patch dish feed, even 2 or
3W, is dangerous so don't get your eyes or
other ‘sensitive parts’close to it. If you want
to risk a hand, you will notice significant
tissue warming at up to 70cm from the
patch feed on key down. So, if you want to
dynamically adjust the VSWR - do it with a
stick! I've not seen this warning in any plug-
and-play QO-100 articles”. Good advice,
Peter - thank you.

Patrick Stoddard WD9EWK (Phoenix)
has been busy again this month and sends
plenty of news, which I've had to abridge
somewhat. “Even with the holidays, there
has been a bit of satellite activity over
here. W6RO from the RMS Queen Mary
was on the satellites for a full day in mid-
December. The 4-grid intersection north
of Los Angeles (DM04, DM05, DM14, and
DM15) was active. Alex N7AGF spent a
few days in Hawaii, operating as KH6/
N7AGF to put that state on the satellites.
On the last weekend of 2019, | drove to the
DM22/DM32 boundary in western Arizona
to activate both of those rarely-heard grids.
And in the past week, the rare grid near the
mouth of the Mississippi River in Louisiana,
EL58, was on the satellites as W5M/MM.

“Just after Christmas, Randy NDOC
posted that his daughter Kylee KEOWPA, a
relatively new ham who has been working

Fig. 2: Getting ready for Q0-100 activity from
Antarctica - the radome and antenna have arrived.

satellites, was closing in on her satellite
VUCC award. Kylee needed a few more
grids and was hoping to do this before the
end of 20179. I did my part to help Kylee on
December 27th, driving to the DM33/DM43
grid boundary here in Phoenix, and followed
that up by driving north of the Phoenix

area to grid DM34. After working an AO-91
pass from DM34, | returned to Phoenix for
a chance to work Alex KH6/N7AGF in grid
BL20 on the island of Hawaii, on a low AO-
91 pass. KH6/N7AGF had been working
other passes, including AO-7, from different
locations on the Big Island, and this AO-

91 pass was near the end of Alex’s time

in Hawaii. | was one of a dozen who were
able to get BL20 on that AO-91 pass. As for
KEOWPA, Kylee obtained her satellite VUCC
award with 107 confirmed grids in her first
five months as a ham”.

Here at GWA4VXE, I've been enjoying low
elevation passes over the Atlantic and
have been delighted at what | have worked
with simple handheld gear. Highlights
have been VET1VOX/P,VOT10NE, AB10C,
G4WUH/M, N5LEX, K2MTS and EA8CUZ
on AO-91; VOTONE and UR3CTB on S0O-50;
UR5FA/MM (IN46 and HN92) on AO-92.
I've also been experimenting with listening
to AO-7 using the FT-817 and Elk antenna

That's it for this month. Thanks for all
your news — please keep it coming. Let’s
hope for another exciting postbag next
month.
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Generous Part Exchange or CASH waiting for your used Gear!
CREATE - ANTENNAS

INNOV HF BEAMS \

An outstanding range of HF Beams,
performance optimised by Justin GOKSC.
Ideal for the UK - with both standard and

compact space saving versions

XR7C 7 Band compact Beam

e Includes 6m/4m bands - single feed point
e Freq: 20m/17m/15m/12m/10m/6m/4m
® Boom: 3.5m, Turning radius 4.84m

e Gain: averages 11.24 dBi

o Wind survival: 105 mph £1296
XR series Beams

XR-3......6 element Standard 20/15/10m..
XR3C.....6 element Compact 20/15/10m
XR-4C ...8 element Compact 20/15/10/6m.
XR-6...... M el. Standard 20/17/15/12/10/6m .
1 element Compact version of XR6 ..

4 element 20/17/15/12/10/6/4m £1195
XR7C ..... Compact version of XR7 w/4m ...£1296

We carry the full range of INNOV HF & VHF Antennas
FULL DETAILS on our WEB SITE

YAESU ROTATORS

G-2800DXC...Extra heavy duty ....£929.95
G-5500...........Azimuth/Elevation...£654.95
G-1000DCX ... Heavy duty.... .£499.95
G-450C..........Standard duty .........£339.95

£1195
..£1296

We carry a full range of
Yaesu Rotators and Accessories

| MetroVna Network Antenna Analysers
' Metropwr FX-700

Portable Vector
Network Analyser

 Covers 100kHz-700MHz

« Touch screen Colour display

® Measures R, Z, X (sign), SWR, Phase, Return Loss,
C

£349.95

o Smith 'chart, TDR, Cable length
* SD card for data storage

MetroVna Deluxe Model

e Frequency: 1-250MHz

* SWR, R, Z, X, phase, filters,
return Loss & more!

£279.95

MetroVna Pro Mode ......1-

PRG-3000
Optional software ....

CREATE ROTATOR

Usmg a worm gear for highe

o Brake torque

High Quality Japanese manufacture

S

r Torque

RC5-B3 Heavy Duty
e Rotating torque 22 kg/m

250 kg/m

o Mast dia. 48-63mm
o Vertical load 700 kg

e Horizontal load 1,000 kg
e Controller w/preset

e

e Rotating torque 16 kg/m
* Brake torque 200 kg/m
e Mast dia. 48-63 mm,

e Vertical load 700 kg

e Horizontal load 1000 kg
e Variable speed 75-110

Medium Duty models

RC5-3. ..Medium/HD w/pre-set..
RC5-1. .
Mast c| amp

MIDLAND

- o Colour display

£26.95

CT-3000 25W Dual Band Mobile

e Customisable control buttons
o [P54 Rated for Water & Dust

£149.95

RC5-A3
Heavy Duty
with pre-set

£899.95

ANYTONE AT-588

70MHz FM Transcei
Complete with DTMF Microphone

 Power: 10/20/50W
© 200 memories
o Wide/narrow FM

o CTCSS/DCS/DTMF
£169.95

ver

ULTRA LOW LOSS COAX SIRIO ANTENNAS
%_ Quality Antennas from Italy!
Ecoflex 15 e VHF/UHF Verticals
permetre.....£7.99  price per 102m drum ....£759 | CX4-68......(68 —73) MHz 4m 4.15 dBi.....
Ecoflex 15 plus CX440. (440 — 455) MHz pmr 4.15 dBi
per metre.......£7.99  price per 102m drum CX455........ (455 — 470) MHz pmr 4.15 dBi

PL259 connector (Part: 7350)...
N type connector (Part: 7395)...
Ecoflex 10

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

PL259 connector (part: 7378)..
N type connector (part: 7367 ...
Aircell 7

per metre........ £2.99  price per 102m drum
PL259 connector (part: 7390)................
N type connector (part: 7392) ...............
Aircell 5

per metre.......£2.75  price per 102m drum .......
Other 100M Coax Drums

Westflex 103 ..Semi Air-spaced low loss ...
RG-213 (Cabnex).....Low loss good quality
RG-Mini 8.......Super XX......
RG58/CU........ Mil spec......
Twin Feeders

450 Ohm........ Twin feeder ...
300 Ohm........ Twin feeder ......
Nevada Antenna Wire

Coated flex weave Antenna wire...........................£59.95
Nevada KEVLAR - green ultra-strong wire!
Nevada 28..........2.8mm 2kW.......per metre...........£0.99
Nevada 32..........3.2mm 5kW.......per metre..........£1.20

SY50-5........5 el 50MHz 10.5dBi
SY68-3
WY108- 3n .3 el 108-137Mhz 3 el. Air Ban
WY140-6n..6 el 144MHz (wide band) 10.5 dBi...£99.95
WY400-6n..6 el 432MHz (wide band) 1
WY400-10n10 el 432MHz (wide band) 14.0dBi.£119.00

TORNADO 50-60...(50 — 60) MHz 6m 3.5dBi
HF/VHF/UHF Beams

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

....3 el 70MHz 7.0 dBi

AIRSPY

e HF-05

e Pre-selec

AIRSPY R2

o Tracking

AIRSPY Mini

1.0dBi....

® VHF - 60,

® 24MHz-1,
® 10MHz sp

£79.95

. Airspy HF+ Discovery

kHz, 31MHz
260MHz
tors

£199.95

800MHz
ectrum
RF filters

 SDR Dongle
® 24 - 1,800MHz

£119.95

_—

CLP-5130-1N
21 Element Log Periodic B

£379.95

® 50-1300MHz
* 500W
e Gain: 10-12dBi

As used by the ‘Professionals’

" 1

eam

CLP-5130-2N

17 Element Log Periodic Beam

® 105-1300MHz
® 500W
e Gain: 11dBi

MIDLAND

o Fully featured

PALSTAR

AT-2K

e Covers 6-160m

e Qutput: 2000W PEP
e Optional 4:1 Balun for balanced

BENCHER
Bencher BY-1

wire feeders

.4KW PEP HF Tuner
.1500W dummy load
.4kW 1:1 current balun

£

.4kW 4:1 current balun....

MORSE KEYS

£299.95

CT-590S 5W Dual Band

® 2m/70cms TX with FM radio RX
e Colour LCD display

o Affordable price!

£599.95

.£999.95

£189.95

Vibroplex Keys

Blue Racer 2000

....... Paddle Black

....... Deluxe Bug Key Chrome .£299.95
lambic Deluxe........... Single lever Chrome.....
lambic Standard
lambic Code Warrior Junior
Vibrokeyer Deluxe ...Single lever Chrome..

£239.95

Hand Key Standard ..Eco Black.....

HI MOUND

HK-705.......cccocimi. Affordable Hand Key.......£42.95
HK-708............coocoeenc Quality Hand Key ........... £69.95
HK-709....Deluxe Hand key with heavy base ......£79.95

SPIDERBEAM

Telescopic Masts and Poles

Fibreglass Telescopic Poles

1
1

22m ‘Long John" NEW.
26mtr Standard ..
Base Plate for Fibreglass Poles .

2mtr Heavy Duty...
8mtr Standard

Aluminium Telescopic masts German engineered!

10 metre Standard (1.35m retracted) ...
0 metre Heavy Duty (1.7m retracted)..

1
1
1
1

2.5 metre (1.65m retracted)...........

4.5 metre Heavy Duty (2m retracted)..

5 metre Standard (2m retracted)

SDRplay

RSPdx
NEW!
SDR in metal case
Covers: 1 kHz - 2GHz

Now with Improved:

o Performance below 2MHz

e Pre selection Filters

e Strong signal handling

* Monitor/record up to 10MHz spectrum
o Three Software Selectable Antenna ports

¢ DAB notch Filter £194.95
RSP 1A W|deband Budget SDR

e Covers: 1 kHz - 2GHz
e Software upgradable
¢ Good dynamic range
e Calibrated S meter

£94.95
RSP DUO Dual Tuner SDR _

e Covers: 1 kHz - 2GHz
e Simultaneous

- independent receive
o Software upgradable

£239.95

MIDLAND

CT-990 High Power 10W Dual Band

® 2m/70cms colour

e |P67 Rated - fully featured
e Colour LCD display

o Fully featured

o Affordable price!
DAIWA METERS

CN-901HP

CN-901HP3 .140-525MHz 20/200/3kW N type ..£179.95

CN-103LN....140-525MHz 20/200W N type......£99.95
CN-501H......1.8-150MHz 15/150/1.5kW .£109.95
CN-501H2 ...1.8-150MHz 20/200/2kW.......... £119.95
CN-501VN ...140-525MHz 20/200W N type......£99.95
CN-901HP ...1.8-200MHz 20/200/2kW........... £149.95
1
CN-901VN ...140-525MHz, 20/200W N type...£119.95
High Quality Switches
CS-201A ......2 Way 600MHz, 1kW S0239......... £24.95
C€S201G11...2 Way 1.3GHz, 1.5kW HF N type ..£39.95
NEVADA

PS-40M

Linear

© 40A (max) with meter

® 1.5-15V DC

o Cigar adaptor output

£129.95

Quality Power Supplies 2 YEAR WARRANTY!

PS-08 ...........Linear 8A (max) 13.8V DC........

PS-30M. inear 30A (max) 3-15V DC...

PSW-50. witch mode 50A (max) 9-15V DC. £129 95
PSW-30........Switch mode 30A (max) 9-15V DC....£79.95
PSW-30H .....Switch mode 30A (max) 9-15V DC....£69.95
PS23-SW1 ... Switch mode 23A (max) 13.8V DC ....£59.95
PSW-07........Switch mode 7A (max) 13.8V DC .....£29.95
PSW-04........Switch mode 5A (max) 13.8V DC......£24.95

J

MFJ Rig-Pi
Remote control of
any CAT enabled
Transceiver

£299.95

1-180MHz graphic analyser ..........£425.95
...Graphic analyser (1-230) MHz.......£399.95

HF/VHF portable antenna ana\yser £349.95
.HF/VHF Digital Analyser ......... ...£399.95
....300 Watts max Versa Tuner II.
...300W tuner 160-6m ..
5kW HF tune

£165.95
£239.95
£253.95
£399.95
£451.95
£329.95

993BRT ..Remote Auto Tuner 300W.. £369.95

994BRT ..600W remote Auto Tuner ... ...£440.95
We have huge stocks of MFJ - visit our web site

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

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

023 92313090




Big IR Mk IV Vertical

* 40m-6m continuous coverage

e Length: 10.05m

o Power: 3kW

© SDA 100 controller included
£4249-95 £1062

Offer only
applies to Antennas
in stock

FIRST COME
FIRST SERVED

BEAMS & DIPOLE

® 20m-6m 2 element beam, 40/30m rotary dipole

eV

WANTED FOR CASH!

Large range of spare parts in stock

Dipole.........c.cocce. (20 - 6m) with controller...£4699-95.... £935 o Small footprint: 15.5ft turning radius, 4ft boom
DB-18E Yagi.. ...(40 — 6m) 3 loops.. ...£3924-95  £3335  Supplied with the SDA-100 controller

DB-36 Yagi..............(40 — 6m) 3 loops £5499:05 . £4675 * 180-degree direction change, bi-directional mode
DB-42 Monster IR...(40 — 6m) £7249-95 £6160 o Full element retraction for stormy weather

Urban Beam - SDA100......£4999 Price £1699
Urban Beam - SDA2000....f2#59 Price £2345

Good quality used equipment
- best prices paid!

PRIC PLEDGE - SEEN IT CHEAPER THEN LET US KNOW!

HIGH PERFORMANCE BEAMS

( DUAL VHF/UHF Beams

High Performance Beams using
Professional 3D EM modelling

Dual Band 6/4
PA5070-7-3
PA5070-11-6 BG...

Dual Band 2/70cms

PA144-432-17-2 ...
PA144-432-19-3-2C.

PA144-12-7BGP ...
PA144-12-7-G/T 1.75 ...

2m 12 element Yagi........

70cms Yagis
PA432-8-1.2R....
PA432-14-3
PA432-23-6 ...
PA432-30-8BG ..

23cms Yagis
PA1296-13-1R
PA1296-18-1.5AR.
PA1296-36-3RG
PA1296-36-3UT
PA1296-70-6RG
PA1296-70-6UT ....

Icom IC-7610
In good condition c¢/w box and manual

Ref: SHR-11982
£2699 now £2599

Icom IC-7600 HF/6m Transceiver

Twin DSP radio c/w box, handbook, microphone

Ref: SHR-12015.....couieeeieiseieeeeeieeens Price £1399
Kenwood TS-590SGE 100W HF/50MHz Transceiver
With original box, manual and microphone

Ref: SHR-12017 ..o Price £999
Kenwood TS-2000E HF/VHF/UHF Transceiver

With original box, manual, microphone

Ref: SHR-12049........corviriecriceriericenens Price £899
Yaesu FTdx1200 100w HF+6m Transceiver

No box, some scratches, hence low price

Ref: SHR12032 ... Price £649
AOR AR8200D Wideband Scanning Receiver
Covers 530kHz - 3GHz Digital decode & record

Ref: SHRT1634 ... Price £499

....bm 3el 4m 4 element 3m boom ....£199.95
....bm 5el 4m 6 element 6m boom ...£259.95

4M Yagis
PA70-5-3 ... ....4m 5 element Yagi 3m boom........ £199.95
PA70-6-4 ... ....4m 6 element Yagi 6m boom........ £219.95

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

PA144-6-2. 2m 6 element Yagi 2m boom. £119.95
PA144-8-3. 2m 8 element Yagi 3m boom. £135.95
PA144-9-5A 2m 9 element portable 4.67m £174.95
PA144-11-6! 2m 11 element guyed 5.72m. £199.95

2m 12 element Super Yagi.

....70cms 8 element Yagi 1.2m boom...£89.95
70cms 14 element Yagi 3m boom..£145.95
70cms 23 element Yagi 6m boom..£199.95
....70cms 30 element Yagi 8m boom..£269.95

....23cms 13 element Tm rear mount...£99.95
23cms 18 el 1.5m rear mount
23cms 36 element 3m RG Balun ...£169.95
23cms 36 el 3m Teflon Balun
23cms 70 element 6m RG Balun ...£225.95
....23cms 70 el 6m Teflon Balun

Alinco

Alinco

® 5W VHF/

PA144-432-21-3 ........... 2m 7 element 70cms 14 element...£199.95 1
2M Yagis ® RX Airba
PA144-5-1.5.. ....2m 5 element Yagi 1.5m boom........ £94.95

Commercial Gr.
code plug and

DJ-MD40 UHF

FINAL
REDUCTIONS:
While stocks

last!
1000 memories

DJ-AXD4 UHF
Rugged 1P67 Wi
1,000 channels

DJ-AXD1 VHF
Rugged 1P67 W
channels...........
......... £239.95

QUALITY USED EQUIPME
BUY WITH CONFIDENCE! 6 month warranty on all used equipment

Items below in stock at time of going to press

Yaesu FT1000MP 100W HF Transceiver
Fitted with 4 optional filters, box,

manual, mic £999 now £899

Ref: SHR-12021
ICOM IC-R8500 Communications Receiver
Covers 100kHz to 1999.99MHz
Ref: SHR12056.........couuereeieecriesciiienieeens Price £895
Yaesu FT-450D HF/6m 100W Transceiver
No original box, all accessories incl. SCU-17 + software
Ref: SRH-12022.......cioeiieeieees Price £549
Elecraft KXPA100 100W Amp with ATU
Highly desirable with built-in ATU
Ref: SRH-12051 ... Price £999
AOR DV1 Digital SDR Scanning Receiver
Top of the range covers 100kHz - 1300MHz
Ref: SHR12058.........ooervueriieriieriieriieniens Price £899
Icom PCR-1500 SDR Wideband VHF/UHF Receiver
USB lead, manual, original ant and disk missing
Ref: SHR-11966. . ..o Price £299

Multi-Mode 28MHz Transceiver

DJ-VX50HE
Dual Band Handheld - IP67 rated

o Compact rugged body
o CTCSS, DCS, DTMF

© 200 memories

Alinco DMR/Analogue Radios

Has vocoder for better audio clarity, IP54 rated,

ALINCO \

DX-R8E

Communications receiver

© 150 kHz-34.99 MHz

* 600 memories

* 1Q output for PC decode

® Removable Front Panel -
(requires optional EDS17

remote kit)
£469.95

DX-10 New Model to UK!

Power:
25W SSB, 12W AM/FM/CW
Multi-colour display

£169.95

4W UHF

nd, FM Broadcast

£89.95

ade Handhelds - with basic
program lead (Win 10)

DMR Handheld

............... £489-95 now £99.95

DMR Handheld
aterproof & Dustproof,
............... £489-95 now £99.95

DMR Handheld

aterproof & Dustproof, 1,000 Acom 1500....
............... £489:95 now £99.95 | Acom 1000.
Acom 1010.....

Acom 1200S
1.2kW Solid State Amplifier

Acom 700S
700W Solid State Amplifier

Acom 1500 ,
Quality amplifier using 4CX1000A tube

Acom AT-04
1.5kW Auto ATU and 4 way Antenna Switch

Acom Valve Amplifiers
...1.5kW PEP (1.8-54) MHz .

...700W PEP (1.8-54) MHz ..

ACOM AMPLIFIERS

 Covers 1.8-54 MHz

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

o Interfaces with AT-04 Auto
tuner/Antenna switch

£2895

e Covers 1,8-54MHz

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

o Interfaces with AT-04 Auto
tuner/Antenna switch

£2399.95

® Power: 1.5kW PEP o
* Frequency: 1.8-54MHz
o Drive:
60-80W for full output
o Virtually Silent QSK keying

£3099.95

e Covers 1.8-54 MHz
} e Designed to work seamlessly with
the Acom A600S or A1200S
e Uses main coax for all control
signals — no extra cables required
o Fully weatherproof

1 e Mounting brackets supplied

£1099

TkW PEP (1.8-50) MHz ...

Comet

CAA-500 MkII

Commercial Grade

Antenna Analyser

e Frequency: 1.8 - 500MHz

e Colour TFT display shows:
Frequency, SWR,
Impedance, Resistance,
reactance, SWR graph

o Auto Sweep Mode

£389.95

Y H-422
4 Band Dipole

© Power: kW
e UseasV
or straight
e Vee: 7.4m
o Straight: 10.3m

[ £289.95 |

g
AN

o Covers 7/14121/28MHz

HF BASE ANTENNAS

CHA-250BX11....3.5 - 57MHz (RX: 2.0 - 90MHz).....349.00
CWA-1000..Multi Band dipole 3.5/7/14/21/28MHz ...124.95
VHF/UHF FIBREGLASS BASE ANTENNAS
GP-15N....50/144/430MHz, length 2.4m N Type.........99.95
GP-1M .....144/430MHz length 1.2m (S0239).......... .49.95
GP-3M .....144/430MHz, SO-239 Lgth 1.78m (S0239)...59.95
GP-6M .....144/430MHz, SO-239 Lgth 3.07m (S0239)...99.95
GP-93N....144/430/1200MHz, Length 1.78m N Type ...99.99
GP-9M .....144/430MHz SO-239 Lgth 5.15m (50239) .149.95
VHF/UHF BEAMS

CYA-1216E...6 Element 1200MHz, N Type... ....99.95
CA-52HB.......2 Element HBICV for 50MHz . ..79.95
CA-52HBA4....4 Element HBICV for 50MHz . ..129.95
ANTENNA TUNER

CAT-300...1.8-56MHz, 300W (PEP).........cccoooorveeece. 199.95
BALUNS

CBL-1000.1.7-30MHz, TkW/CW ........ccoooovvvirr. ..34.95

PRICE PLEDGE WE ALWAYS AIM TO BE COMPETITIVE - SEEN IT CHEAPER? LET USlKNOW!

CBL-2500.1.8-56MHz, 2.5kW/CW .
LOW PASS FILTERS
CF-30MR..1.8 - 32MHz, TkW/CW ..
CF-50MR..1.8 - 57MHz, TkW/CW ..
DUPLEXERS
CF-360A...1.3-30/49-470MHz 2xleads S0239 socket ..49.95
CF-4160B.1.3-170/350-540MHz S0239 N Type, S0239....39.95
CF-416A.1.3-170/350-540MHz 50239 + 2 x PL259 leads ..39.95
CF-416B..50239 + 1 x PL259/N leads..............cccceece.e. 39.95
CF-503C..1.3-90/125-470MHz, PL259 lead, 2x50239 ...49.95
CF-530....1.3-90/125-470MHz 2x S0239,PL259 lead ...49.95
CF-530C..1.3-90/125-470MHz, 50239 2 x PL259 lead..49.95
CF-706....1.3-57/75-550MHz,50239, 2 x PL259 leads...49.95
CF-706N..1.3-57/75-550MHz, S0239 N type, PL259 leads.49.95
CROSS NEEDLE SWR/POWER METERS
CMX-200..1.8-200MHz, 30/300/3k.... ...79.95
CMX-400..140-525MHz, 30/60/300W ...89.95

Lots more COMET on our website




Goonhilly Memories

Bob Harry G3NRT shares some memories of
the Goonhilly earth station.

Bob Harry G3NRT
r.harry1471@btinternet.com

nthe early 1960s as a young amateur
radio enthusiast | was lucky to get a
job as ajunior technician employed
by the Post Office Research Branch.
The headquarters were located at Dollis
Hill, north west London, but | worked
at an outstation located on a Welsh hill
overlooking the Bristol channel. The station
had been built originally to carry out radio
trials with a sister station on the English
side of the channel. The trials had been
completed long before | joined, and the site
continued work as a laboratory on other
radio-related projects.

One of the current projects when |
joined concerned the development of
intermediate frequency (IF) amplifiers and
discriminators for microwave receivers.
This work was part of the development
of a microwave radio system that would
provide broadband communications
across the UK for telephony and television
signals. It was also going to be part of the
UK's first satellite receiver.

My part in this ground work was
soldering prototype units designed by
my superiors. There were no printed
circuit boards or integrated circuits. All
components, resistors, capacitors and
valve (bases) had to be hand-wired and
soldered.

The Satellite Age

In 1962 the Telstar satellite was launched.
It was a multinational agreement between
USA telecommunication companies.
France and the UK were the first European
stations. The French station was builtin
north-western France at Pleumeur-Bodou
and the British at Goonhilly Downs in
Cornwall. The Cornish site was an ideal
location because it was in a rural setting
and therefore free of man-made noise,
and as close to the USA as you could get
without getting your feet wet.

Telstar was a low orbiting satellite
that could relay a single TV signal or
multiplexed telephone circuits. It received
a signal from a ground station in the 6GHz
band and retransmitted it back to earth at
4GHz. It circled the earth every two and
half hours, and for transatlantic signals to
the UK the actual ‘viewing' time was about
20 minutes. During that time the ground
antenna had to ‘track’ the satellite, that is,

Moveable
parabolic
reflector

* see text

Frequenc'y
changer

follow its course across the sky. No easy
feat for the British 26m diameter parabolic
antenna.

The British station was built by the
PO Research Branch, and our outstation
provided the IF equipment and the
frequency discriminator.

The TV signal received from the USA
was 525-line monochrome which, once
demodulated, was sent by microwave link
to the BBC in London where the signal was
converted to 405 lines suitable for British
TV sets. (625 line colour transmissions did
not start until later)

During the installation and testing phase
a group of Dollis Hill engineers maintained
the site, some staff staying for several
months, but we would visit for a few weeks
at a time. Although the satellite orbited sev-
eral times a day it was not always opera-
tional, so for test purposes a microwave
beacon operating on the appropriate fre-
quency in the 4GHz band was built near
the village of Leswidden near St Just, a dis-
tance of about 28km.

The design of the satellite was similar to
modern domestic satellite receivers in that
a ‘dish’ antenna fed a microwave signal to a
superhet receiver, which, after appropriate
processing, provided a video signal.

The major difference was that the dish

70MHz amplifier
— and demodulator.
Coaxial} Monitoring equipment

Microwave link
to London

Control

was a 26m diameter steerable parabolic
reflector with a waveguide feed leading to
a 4GHz radio frequency amplifier called
a maser (Microwave Amplification by
Stimulated Emission of Radiation. When
a pass of the satellite was due the maser
was cooled with liquid nitrogen to reduce
the amplifier’s thermal noise. The signal
was then fed to a mixer to produce an IF of
70MHz, which was fed by coaxial cable to
another building for further amplification
and processing, Fig. 1.

While this electronic process occurred,
a mechanical movement of some delicacy
was happening - the large parabolic
antenna turned to follow the path of the low
orbiting satellite.

The Equipment
The site consisted of three main buildings,
the dish being the most dominant,
followed by a more modest single
storey establishment containing the IF
demodulator and other equipment, Fig.
2. Next to it was a building resembling an
airport control tower that never seemed to
be used when | was there (but | was only a
lowly technician). The photo, Fig. 3, shows
the control room with a youthful me posing
at the controls.

To a modern constructor the phrase ‘IF

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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amplifier and demodulator’ would suggest
a couple of integrated circuits and a few
other components mounted on a small
printed circuit board. Not in 1962!

The IF and demodulator were a number
of valves mounted on a chassis screwed
onto a19in (47.5cm) wide standard Post
Office telephone rack. Other equipment in
the building provided monitoring equip-
ment and a microwave link to convey the
satellite signal to London.

My job was to check the parameters of
the valves in the IF rack using an AVO valve
tester. After each pass | had to replace the
valves with new ones, checked beforehand,
of course, on the AVO tester.

As an aside, many years later it was re-
vealed that Colossus - the electronic com-
puter build to decode the German enigma
code - had been built at Dollis Hill, and the
engineer in charge, Dr Thomas (Tommy)
Flowers, had found that the computer was
more reliable if the valves were left running,
and not switched off!

The valve used in the IF amplifier was an
E180F. (Younger readers may wish to skip
this paragraph!). Typical pentodes used
in this role were the EF50 and 6AM6, both
with a gm around 7.0mA/V. The E180F
had a gain of 16.5mA/V and was squat -
38mm high to reduce internal capacitance
and inductance. Just to show it was the
créme de la créme of pentodes, it had gold-
plated pins.

Early Results
Although Telstar passed every few hours
the test transmissions from America were

at odd times, such as 3 o'clock in the morn-
ing, our time. This gave me free time in the
day when | would wander on the Downs lis-
tening to the cry of the curlews.

Television signals showing test cards
of good quality were received at Goonhilly
several days (if not weeks) before the offi-
cial ‘opening’.

| was at home when the first’ pictures
were received from Telstar and broad-
cast by the BBC. Well known broadcasters
Raymond Baxter and Richard Dimbleby
added gravitas to the proceedings.

The result was a disaster! The picture
was barely discernible. What had
happened to the quality pictures | had
seen?

Fig. 1: Signal path from Goonhilly dish to London.
Fig. 2: A view of the main buildings on site.
Fig. 3: A young G3NRT at ‘mission control’.

A waveguide component supplied by the
Americans had been fitted the wrong way
round, acting as an attenuator. It was refit-
ted the right-way round for the next pass.

However, the staff at Pleumeur-Bodou
had fitted their isolator correctly so the
French were the first Europeans to receive
Telstar!

Acknowledgement

My thanks to Tony G3MVE, fellow Goonhilly
pioneer, for the photographs and for
jogging my memory on some of the details.
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Fancy a Backpack?

Bernard Nock G4BXD takes a look at some of
the military man-pack (backpack) radios in the

Bernard Nock G4BXD
E-mail: military1944@aol.com

warm welcome to the Military

Wireless Museum once again.

Aninteresting few weeks,

everal new items and a further

reorganisation of the displays and so on.
Lifting these sets, some 94lb in weight, up
and down makes me really wish I'd taken
up stamp collecting when | was younger
rather than this particular hobby. While
this one big beast is a Navy set, some of
the aircraft sets weigh quite a bit as well.
It amazes me that the aircraft, with radio,
radar, crew, bombs and fuel ever got off the
ground.

There is a lot of interest by many radio
amateurs in ex-military backpack sets. The
PRC-320 is a favourite choice of many but
in reality, it's a heavy lump, it runs off an
inconvenient 24V supply and with the small
sharp-edged tuning knobs is literally a pain
to tune around the bands with. That and the
added fact the standard 320 is USB only in
SSB mode makes it low down on my list of
sets you really must have, although I have
several!

Racal PRM-4031

A rather more appealing ex-military man-
pack or backpack radio is the PRM-4031.
Thisis a 1.6 to 30MHz USB/LSB/CW/AM
transceiver, with what they call 284,000
channels, synthesised with 100Hz spacing,
running 2.5 or 10W PEP, with speech
processing, running off 12V DC, measuring
3.1 x9x13.2in and with battery and carry
frame. weighing just 17.6lb or 8kg.

The PRM4031, Fig. 1, was built by Racal
in the early 1980s and as can be seen,
is a very compact HF SSB transceiver.
Numerous accessories were available for
the set: various handsets or headsets, a
loudspeaker-amplifier powered from the
radio, CW key, remote control unit (up to
3km via a 2-wire cable), various rod and
wire antennas, 5.4m mast kit, interface box
for vehicles, hand-crank generator, 100W
amplifier and many more items.

The front panel controls and
connections include: five frequency control
knobs, a meter for (manual) antenna
tuning and battery power indication, two
audio connectors, an on/off switch (also
low/high output), a mode switch, volume
control knob, antenna tuning knob, three
antenna connectors: rod antenna, BNC

museun.

connector for 1.6 to 8MHz and a BNC

connector for 8 to 30MHz.

The set'’s specifications are: channels:
284.000, channel spacing: 100Hz, HF
output: High: T0W (SSB and CW), Low: 6dB
reduction, Sensitivity: SSB: 1uV @ 15dB,
CW:1pV @ 22dB, AM: 3pV @ 10dB; 30%
modulation. Modes: USB (A3J), USB CW
(A2J), CW tone 1kHz, LSB CW, LSB (A3J),
and AM compatible (A3H). Antennas:
Rod antenna 2.4m (8ft), long wire, Dipole,
Optional: short helical battle antenna.

Power consumption, transmitting:
SSB: 1.8A, CW: 3A, Power consumption,
receiving: Max: 170mA, Typical: 150mA.
Powered by: 12V/4Ah Nicad type
MA.4025A 15V battery box for 10A cells,
Hand generator MA.4175A or Power
supply MA.4107.

The PRM-4031 is a lot easier and nicer

to use than the PRC-320, in my opinion.
The tuning knobs are bigger and easier to
use, making band searching easier but, of
course, all these sets are really designed
for single or at most two spot frequency
operations. You set the frequency and
that's that. They are ideal for nets or
specific channels, the QRP frequency, or
backpackers frequencies, for example.

PRM-4051

Another very similar model from Racal
isthe PRM-4051. This followed the
successful Squadcal set made by Racal-
Tacticom. This set, designated Squadcal 2,
isa2t012MHz USB/LSB/CW transceiver,
with 100,000 channels, also synthesised
with 100Hz spacing, output of 5W CW/PEP,
size 3 x 9 x 10in, weighing with battery and
carry frame just 16.5lbs or 7.5kg.

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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Fig. 1: The PRM-4031. Fig. 2: The PRM-4051.
Fig. 3: Internal view of the 4051 with ATU on the
right. Fig. 4: Underside view of the 4051.

Generating both USB/LSB and CW, there
is no AM option. The set has an internal
manually-operated ATU with LED tuning
indicator, which can match dipoles, long-
wires, whips and suchlike via the front BNC
sockets or separate whip antenna socket
mounted on the front panel. Rear mounted
BNC sockets give a wideband (pre-ATU)
output for linear amplifiers or external ATU.

The PRM-4051, Fig. 2, is very similar to
the 4031, having a slightly lower frequency
coverage and just the 5W as opposed
to T0W output. On the 4031 the output
is displayed on a moving coil meter. On
the 4051 three LEDs are used, a left, right
and centre one. The left and right indicate
which way to tune the internal ATU, Fig. 3,
with the centre LED being used to show
that the setis on tune.

The centre LED also shows battery state
when the power switch is set to BATT, (OFF,
Low Power, High Power, Batt), a continuous
on being battery OK, flashing state saying
the battery needs changing or charging.
The internal layout, Fig. 4, is very compact,
ATU on the right.

Again, the larger knobs make it a little
easier to use than, say, the PRC-320. The
power is less but if out in the field, clear
of buildings and the like, and with a wire
thrown over a nearby tree, then even
the reduced power will go quite a way.
Compared to, say, the Yaesu FT-817, the
PRM-4051 is a bit bigger and heavier but
you could probably drop the 4051 more
times thanthe FT-817.

PRM-4090

To complement the HF 4031 and 4051
sets there is the PRM-4090. This is a 20-
80MHz FM transceiver, Fig. 5, offering nine
programmable channels or tuning 2400
available channels at 25kHz spacing. It
has a 16kbits/s data capability, something
called a pseudo-white-noise encryption
option, admittedly not much use in the
amateur service, and with a stated 5W

of RF output power although when |
measured it this set was giving 8W on the
4m band.

Being a fixed 25kHz channel spaced
radio does limit its use in the amateur role
alittle. 10m FM and 6m FM use is difficult
buton 4mitisideal. It's a rather big and
weighty radio for just 5W of RF output but
is a very rugged set. It is, after all, meant
to be kicked around by squaddies with big
boots, and is easily carried on the back in

its carry frame.

The three sets are basically the same
size and weight, Fig. 6, and sit on a very
compact carrying frame, Fig. 7, which
makes them very comfortable to carry for
any length of time.

The only drawback is that when the
battery pack needs replacing you have to
remove the whip, take the set out of its bag,
turn it upside down, unscrew the battery, fit
anew one and return the set to its bag. This

can be quite fiddly with whip, handset and
straps to contend with. It would have been
much easier had the bag had a bottom
opening of some sort.

Batteries

All three sets use the same battery pack:
12V 4.5Ah MA-4025A/C. These high-
performance rechargeable nickel cadmium
batteries are intended for use in Jaguar
V,SYNCAL 2000, PRM-4021, PRM-4031,
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Fig. 5: The PRM-4090.
Fig. 6: The Three Amigos.
Fig. 7: The carry frames.

PRM-4014/A, PRM-4051, PRM-4090, BCC
66 and BCC 70 radios. The MA-4025B unit
used dry cell non-rechargeable batteries.
By modern day standards these
batteries are very heavy and poor on
their power-to-weight ratio. If replacing
the internals these days, LiPo or NiMh
cells would drastically reduce the weight
and probably last longer. One nice touch
though is the fact that the battery can be
charged with the set in its bag and carry
frame. The two handset connectors on the
top have a pin reserved for the charging
unit, which can be plugged in, but note
there is no feedback from the battery to
charger regarding charge state.

Alternatives

There are a few alternatives to the Racal
sets, such as the German SE-6861, another
compact multi-mode HF set with very
striking features. The East German SEG-
15 resembles the Syncal 30 in appearance
and ittoo is a very versatile backpack set,
also being multi-mode.

Another contender is the American PRC-
74, which closely resembles the Redifon
GR-345 man-pack, both being USB-only
and able to do CW, but only the Redifon has
AM capability. The French-made Thomson
CSF TRC-300/4 transceiver is similar to the
British PRC320 series but this one has an
automatic ATU section. Move frequency
more than 10kHz and the ATU resets.

Another Thomson oddity was their THC-
471B. This is a small HF man-pack SSB-
only although | believe there was a unit you
could plug in to operate CW. The set has
an odd feature in that frequency selection
is by plug-in modules covering different
bands, each with two crystals fitted giving
just two channels at any one time. Again,
ideal for the military but limiting in the
amateur role. All these sets are pictured on
the museum’s website, URL below.

AndFinally

The museum continues its operations on
the Oscar 100 stationary satellite, going
up on 2.4GHz and receiving on 10.4GHz.
The dish garden continues to flourish with
the addition of a 60cm offset dish and a
60cm prime focus dish, these pair being
earmarked for portable operations at a
later stage.

More pictures on the website and | hope
to see you here soon. Cheerio.
www.militarywirelessmuseum.co.uk
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349 2

NEW SunSDR2dx

HF/6M/2M
TRANSCEIVER

The most innovative small-form
factor SDR transceiver from Expert
Electronics. HF-6-2m, 100W/50W/4-
slice receiver, 80MHz Bandscope.

MLS ONLY: £2099:95
SEE WEB FOR LATEST LOW PRICE
Click: HamRadio.co.uk/sdr2dx

SDRplay RSPduo
DUAL TUNER 14-BIT SDR

Dual-Tuner wideband full feature 14-bit

SDR, 1kHz to 2GHz, 10MHz of spectrum

visibility. Simultaneously monitor 2 separate 2MHz
bands of spectrum between 1kHz and 2GHz.

3 software selectable antenna inputs, & clocking
features ideally suited to industrial, scientific, Ham
& educational applications. Windows 10.

See www.HamRadio.co.uk/RSPDUO

2300 599

N gy B

o )

ML&S ONLY: £239.95

SDRplay RSP-1a

1kHz-2GHz & 10MHz BW.

Brand new design, the RSP1A is a major
upgrade to the popular RSP1 offering

a powerful wideband full featured

SDR covering 1kHz to 2GHz & up to
10MHz visible banawidth. Better still, it’s

“Built & Designed in Britain”!!

ML&S ONLY: £94.95

SDRplay RSPdx

New Mid-range
SDRplay Radio

Complete redesign of the popular
mid-range RSP2pro 1kHz-2GHz
receiver. Multiple antenna selection,
Improved pre-selection filters,

Even more software, Selectable
attenuation steps, Special HDR T
(High Dynamic Range) mode for 50@@/’

reception at frequencies below

OMHz. www.HamRadio.co.uk/sdrplaydx
Desi d and de i

ML8S ONLY: £194.95 oS ttain,
RadioAnalog PTRX-7300
High quality RF interface module Attention
allowing t!\e Icom IC-7300 to have. a All Icom
pure RF signal output for connection 1C-7300
to an external SDR receiver.

Owners!

This revolutionary product has been

in demand from IC-7300 owners from
the very beginning but without an RF
output it presents the user with a major
drawback. By adding this feature, the
IC-7300 can be used with low cost
SDRs like SDRPlay, HackRF, AirSpy &
RTL-SDR.

ML&S ONLY: £189.95

& DTS AU FLEX Maestro Controller: £1299.95

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

SAFE ONLINE SHOPPING
E&OE

FOLLOW US ON TWITTER AND
FACEBOOK HamRadioUK

. Y ML&ES - the World’s largest
M&i&mﬁ ) independent Flex dealer
[ Sfoirebefincs oo ) COME AND SEE OUR DISPLAY UNIT FOR THE
Click www.HamRadio.co.uk/flex FLEX RANGE OF SDR TRANSCEIVERS

The next generation of transceivers from FlexRadio.

Advanced SDR available with or without front panels.
Following on from the previous range, the new 64/6600 series offer the latest
SDR technology housed in a stylish cabinet with or without the inbuilt colour
screen and control functions. The ultimate performance direct sampling SDR
technology and the best value for the serious HF/6m operator. Designed for the
Ham who wants to operate the radio exclusively as a server from PC, laptop,
Maestro, Mac, or iOS clients — whether local or remote.

FLEX 6400: £2099.95 FLEX 6400M: £3099.00
FLEX 6600: £3999.95
FLEX 6600M: £4999.00

SHUTTLEXPRESS SDR
MULTIFUNCTION WHEEL

Inexpensive customisable wheel that can be configured
for use with various SDR programmes. £44.95

NEW ANAN-70000LE Mkll i7 100W HF +6M TRANSCEIVER

VWM I-| Also available,
APACHE LABS ANAN 7000DLE MKl
SOFTIWARE DEFINED RADIOS WIthout interna| |7 PC
ML&S: £3699.95 £2999.95
incorporate embedded processing with
limited capabilities and no upgrade path, the
ANAN-7000DLE MKII uses a powerful Intel 8th
Generation Quad core SoC and Windows 10.

See: www.HamRadio.co.uk/7000DLE Mkl

The ANAN-7000DLE MKII monoblock

SDR transceiver incorporates an Intel 8th
Generation i5/i7 core computer, the SDR
client software is pre-loaded and calibrated
making the unit completely Plug & Play!
Unlike other Software Defined Radios which

ELAD FDM-DUO

The FDM-DUO is a game-changer - a top-end SDR
with dials and knobs!
This transceiver has a 5W output that can operate as

a stanq-a/one ynit, without a PC! The small transceiver AI?: :;)’:";’;’;’e ﬁgf:i';'ﬁ :I,;g,
is equipped with the latest SDR technology. red edition: T
www.HamRadio.co.uk/fdmduoR ML&S: £929.95 £974.95 £729.95.

ML&S are the sole UK distributors for the new
ZUMspot RPi, an advanced radio module board.
For more info see HamRadio.co.uk/ZUMspot

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

: Featuring DMR, D-Star, C4FM, 15K
ZUMSImt RPi Pzgtgnrrll)%DN Holspo,(fr ! fi
Assembled and tested: £159.95

ZUM SPOT USB!

The ZUM-Spot USB
new from KI6ZUM,
uses the very popular
BlueDv software to
create a very versitile

Advanced Radio Module Board. Paired with a Raspberry Pi and the MMDVM software

becomes a small and efficient multi-mode digital hotspot. and simple to setup PC
based hotspot. The ZUM
Zumspot ZumSpot Zum AMBE USB comes ready to
Dualband RPi RPi Duplex Server (Board only) 90 With a small antenna
) and a very classy high
(Board Only - case |nc|uded) (Top Board Only) Allows for audio quahty case, it IS a huge

tfanSCOO'Ing for DSTAR upgrade on the very

DMR, Fusion, P25 and

popular DV4Mini and the
NXDN. It also supports ‘BiyeDV software is the
some Val’l&nts Of dPMR Cherry on the Cake

94 ML&S: £169.96 MLES: £109.95

MLES: £159.95 °©

ML&S: £14

ML&S No. 1 FOR SDR RADIO Click www.HamRadio.co.uk for our full range of SDR products
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Peter Hart’s summary on his review in last months RadCom

hit the nail on the head. “Of all the top-end radios currently
available, the Yaesu FTdx101D is my current favourite. It's
the only radio that excels in all performance areas & has an
excellent balance of features, functions & user ergonomics.”

To the design team at Yaesu Japan, pat yourselves on the

back. No wonder the UK’s Top DX’ers are trading up to the new

FTdx101D & 200W MP.

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

[r— 0]
s B

www.HamRadio.co.u

Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP
E-mail: sales@hamradio.co.uk

Opening Hours: Mon - Fri: 8.30am to 5pm. Sat: 9am to 4.30pm.
International Tel: +44 1932 567 333

FOLLOW US ON TWITTER AND
FACEBOOK HamRadioUK

YAESU FTdx101D & FTdx101MP

BOTH AVAILABLE FROM STOCK

SAFE ONLINE SHOPPING
E&OE

AESU

WWW.HAMRADIO.CO.UK/FTDX101MP

- -

| YAESU LATE WINTER WARMER SPECIAL |
~2020 CASHBACK OFFER g

cASHBACK

Expires 31st Mar. ll.

\
"

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

~ YAESU
‘Expires 31st Mar. 5

YAESU FT-991A

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

ML&S PRICE: SEE WEB OR CALL

Offering superb performance from Top Band to 70cm, the
FT-991a is compact without being too small, easy to use without
missing out on features and above all great value for money.

YAESU FTdx3000D

HF/6m Base Station

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

ML&S PRICE: SEE WEB OR CALL

YAESU FTdx1200
HF/6m Base. Sister Rig to
FTdx3000

Can’t quite stretch to the FTdx3k? No worries!
The ever dependable FTdx1200 is available at a
special price still less than £1000.

ML&S PRICE: SEE WEB OR CALL
See ML&S video review www.HamRadio.co.uk/ftdx1200video

YAESU FTdx5000MP LTD

HF/50MHz 200W Transceiver
Twin RX

MIL&S PRICE: SEE WEB OR CALL
WITH FREE SM-5000

YAESU FT-450D

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

£659.95

ML&S PRICE: SEE WEB OR CALL

YAESU FTM-400XD

YAESU FTM-3200E
digital C4FM

Large CA4FM 2m Transcelv
Colour 65Watt 144MHz
Touch with AMS 2m
Screen i
Display

MIL&S PRICE: SEE WEB OR CALL

MIL&S PRICE: SEE WEB OR CALL

YAESU
'CASHBACK,

\ aplres 31st META\

YAESU

W hhe radico

YAESU FT-818ND

New version of the best selling FT-817ND. Now %8
with 6W output & bigger battery. ~

MIL&S PRICE: SEE WEB OR CALL

YAESU FT-891
HF/6m Base/Mohile

A modern day FT-857 without 2&70. Bang up
to date in looks and smaller than a 2m only
FM rig of 25 years ago!

MIL&S PRICE: SEE WEB OR CALL

YAESU FT-857D

2/70 50W C4FM
Mobile

MIL&S PRICE: SEE WEB OR CALL

YAESU FTM-3207DE
G4FM 430MHz 55W Transceiver

Want to work HF mobile? Thousands of Hams
around the world use the FT-857D. 160m-70cm, add
the optional ATAS-120D to your car and you have an
instant HF station on 4 wheels. We even include the
YSK-857 remote kit for mounting FREE.

Add a YT-100 and save 25%
MLES PRICE:

YAESU FT-8900R ) '

FREE
YSK-8900
Remote Kit

ML&S PRICE: SEE WEB OR CALL
YAESU FT-2980D

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

MIL&S PRICE: SEE WEB OR CALL ML&S PRIL‘E SEE WEB O0R L‘Al.l.

NEW!! FT-4XE

Ultra-compact 5W
handie with base-
charger.

MLES PRICE: SEE WEB OR CALL il

YAESU FT3DE
Latest 2/70 FM/CAFM Handie

TFT Colour Screen 5/2.5/1/.3W output, g
Built-in Bluetooth, 700mW of super i |
loud audio, Dual-Band simultaneous
RX, Bandscope monitoring of up to 79
channels, Built-in GPS, Voice recording
for RX/TX, Micro SD card slot & IPX5
Rating.

ML&S PRICE: SEE WEB OR CALL

YAESU FT-70DE

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

ML&S PRICE: SEE WEB OR CALL

YAESU FT-65E

VHF/UHF 2m/70cm Dual

Band FM Handheld

This dual-band 2 metre/440MHz has
three output power levels: 5, 2.5

or 0.5 watts. Receive coverage is
65-108 (FM broadcast band), 136-
174 and 400-500MHz. The FT-65¢
is compact and light, yet ruggedly
constructed. The speaker provides a
full 1 Watt of powerful, clear audio.

MIL&S PRICE: SEE WEB

YAESU FT-2DE
Handheld with Large
LCD Display

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

ML&S PRICE: SEE WEB OR CAL
WITH FREE CARRY CASE

You can now order from NIL&S for
delivery on a Saturday or Sunday!
Order before 3pm as late as Friday of each week
and see it delivered at the weekend.

I DELIERY
:II :..__ .

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

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



ML&S STOCK THE FULL RANGE OF NEW ICOM PRODUCTS

ICOM IC-9700 2/70/23 BASE STATION SEE WEB FOR ICOM ANNOUNCE NEW IC-705

OUR LATEST HF/6/4/2/70 SDR 10W TRANSPORTABLE!

These VHF/UHF All-

Mode Direct Sampling
transceivers sport the
absolute latest technology.

* All mode, tri-band transceiver * Full duplex operation/ Dual Watch (no  * D-STAR provides clear digital audio '
covering 144 MHz, 430MHz as well VHF/VHF or UHF/UHF capability.) * Voice recording/playback function i
as 1.2GHz * PA will provide a powerful 100 W (SD memory card) LateSt release from |00m Japan' ETA Aprll 2020'
* Supports CW/AM/SSB/FM/RTTY (144MHz), 75W (430MHz) and 10W * Audio scope it ;
and D-STAR Digital Voice and Digital ~~~ (1200MHz) output « CW ful breakdin Launched at the .Tokyo Ham Fair, this amazing new ?"
|13ate’b| nljlodesd N . 433 toﬁchsclrleen colour TFT iCD mode “all-bands in one box” 10 Watt transportable with
* 144MHz and 4 z band is direct * Smooth satellite operation wit . . . :
sampling. The 1.2GHz uses down normal/reverse tracking and 99 internal baﬁery is a full SDR all-mode with large bnght touch
conversions as well. satelite channels screen display, lcom’s Twin PBT & superb band-scope.
ON DEMONSTRATION & AVAILABLE FOR IMMEDIATE SHIPPING. Estimated Price to be £1200 inc VAT

EXCELLENT PART-EXCHANGE DEALS.

ICOM IC-7300 The World’s Best Selling SDR Base

100 Watt - HF/50/70MHz TRANSCEIVER
with 8B/ CW /RTTY /AM/ FM

The IC7300 sports HF+6m-+4m coverage,
it's 100W, houses an eye-catching

touchscreen TFT display and includes an
internal antenna tuner.

SEE WEB FOR OUR LATEST SPECIAL OFFER

I1COM IC-7100 NEW ICOM IC-R8600 ML&S ONLY £2499.95 —

HE/6m/dm/2m/ New 100kHz-3GHz Receiver with SDR technology from IC-7300. The Icom IC-7610 is a complete redesmn of the former IC-
70cm dstar Base & Wobile Transceiver with ' = 7600 following on from the huge success of the IC-7300.
remokecentol head k. 100W, Dual band receive and a huge widescreen display.

ICOM IC-7610

PTRX-7300 Now For the very best package deal see web

available from stock
High quality RF interface
module allowing the Icom
A= = IC-7300 to have a pure RF
e . signal output for connection
= i to an external SDR receiver.

£189.95

* Further evolved RF direct * DIGI-SEL unit that eliminates
sampling method. excessively strong signals is

« Excellent RMDR: 105dB installed in the main and sub
realised. of the receiving section.

 Dual watch function can * High-speed real-time spectrum
receive simultaneously in scope and waterfall display
different bands and different function.
modes. « 7-inch full-colour touch panel.

MILES ONLY : £999.95

ICOM IC-7851
HF/50MHz Base Station Transceiver

Built to order like its predecessor, the new IC-7851 is set to be
a master-class transceiver of the highest order. Based on the
Limited production run and very exclusive IC-7850, the IC-7851
is available today to order. Top prices paid on all trade-ins.

CALL FOR BEST OFFER 697 =2y 2 KE NWO . .
KENWOOD TS-890S HF/50MHz/70MHz Base Station '

160M ID-5100

Latest 2/70 D-Star Touch Screen
Transceiver from Icom. Bluetooth
connectivity and second station

control through an Android device|

MLaS oNLY : £574.95 )

Full Down Conversion and Roofing Filters Promise the Best Performance of Your DX Life. KENWO00D TH-Q”F
KENWOOD e  FULL operation on HF/6m/4m (yes, it really Dual Band Handie with
SERa has 70MHz!) unique APRS, D-Star &

F/ull auwndcoalv_ersion RX HF SSB receive coverage.

Svpndz oo ML&S ONLY : £549.95

Oy 2 K| ke / 15KkHz FREE CASE

7 inch Colour Display WITH EVERY
Roofing Frequency Sampling Band Scope TH-DZ74E

' s e e s oo | | ' o 7/ Auto Scroll Mode
s =1 7o T S g = = -+ R <A v Multi Information Screen
[@lIncredibleiDealstonithisjPerformancelBredlHRRadio} 7 100W Hoavy Dety BulR-ta Artona Tusr

MIL&S : £3199.95 including FREE MC-43 microphone KENWOOD TS-590SGE KENWOOD TS-990S
160-6m Base with ATU. 200W HF/50MHz Base Station
[@ AVAILABLE NOW, SEE WWW.HAMRADIO.CO.UK/TS830S Upgraded version HF & 6M FULL Transceiver with Dual TFT Display
DSP Base Transceiver and Dual Receiver.

LOOKING FOR COMMERCIAL GRADE DMR FROM YOUR FAVOURITE STORE?

ANYTONE AT-D878UV PLUS  ANYTONE AT-D578UV TYT MD-UV380
(Bluetooth) 2/70 DMR & FM 50W/45W APRS,  Enter the new digital age in style
/3100. digital roaming & Bluetooth. with the TYT MD-UV380 DMR = S = -

Digital DMR - D|g|ta| Portable Two Way Radio! ML&S ONLY: £1369.95 ML&S ONLY: £5549.95

puarband DUALBAND VHF/UWF  KENWOOD TM-D7106E KENWOOD T5-480

Handheld DMR HANDHELD

ggg:? el 137-174/400-480MHz
' DMR Handie 5W.

. . RRP: £139.95
ML&S: £199.95 Ml&S £349.95 ML&S: £89.95 ML&S ONLY: £549.95 TS-480SAT: £629.95 TS-480HX: £699.95

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




Carrying on the G3R]V Way

An HF Signal Source using
Negative Electrical Resistance

Lee Aldridge G4E]B revisits another
George Dobbs G3R]V project to construct
a low-level signal generator.

Lee Aldridge G4EJB
leeGAEJB@outlook.com

fter all the fun and games of

building free running oscillators -

some successfully and some not

- | was intrigued by an oscillator
that George Dobbs G3RJV had described
in Carrying on the Practical Way. In fact,
he'd described it in three slightly different
articles (May 2004, Nov 2010 and May
2015) so obviously he thought something
of this oscillator design. What caught my
attention was, what | would call, the lack of
components that could cause frequency
drift and | wondered if | could make it work
given that I'd never built anything quite like
it.

In George’s words, “The concept of
‘negative electrical resistance’ seems
strange if not impossible — an ‘if only’
idea. The configuration of one FET with
one PNP transistor, as shown in Fig. 1, is
equivalent to a tunnel diode, well known for
exhibiting negative resistance. If connected
as shown, the transistor and FET produce
some negative resistance between points A
and B. Their common V/I (voltage/current)
characteristic curve looks like the Greek
letter lambda (A); hence some engineers
call it the Lambda Oscillator.

“Readers can skip the section above
but I am holding on to it. It is over 45 years
since | studied Greek and this is the first
practical application | have discovered,
albeit tenuous! Another name for the circuit
is a Cascode Oscillator. This is an oscillator
based on the Cascode Amplifier, loved for
its high gain and low noise. | did look up the
origin of that name but Google told me more
than | wanted to know. The configuration
shown in Fig. 2 takes the basic circuit of
Fig. T and converts it to a working oscillator.
If points A and B are connected to a tuned
circuit, oscillation occurs at a frequency
dependent on the resonant frequency of
L and C. The oscillation occurs without
any obvious source of feedback. This is a
surefire oscillator. Simply connect a tuned
circuit between A and B and off it goes
at the frequency determined by A and B.

A buffer amplifier 2N3904 or similar) is
added to prevent the oscillator being ‘pulled’
by the output load. Stability is also aided

by having a regulated power supply for the

cascode section, using a 78L06 regulator
chip or similar. The usefulness of the circuit
is enhanced by its simplicity in use. The
frequency coverage (F__/F_)is morethan
two to one. The operating frequency is fixed
only by L and C. The circuit as shown in
Fig. 2 should oscillate in the 10kHz to over
200MHz range depending on the transistors
used. This project is well worth building
and keeping for the many applications
that require a simple, stable and very wide-
ranging oscillator.

“The oscillator worked first time and
with a variety of inductors and capacitors
for L and C. | tested the oscillator using the
Spectrum Communications range of 10K
coils. These have values of inductance that
will cover the whole of the HF bands using
the common polyvaricon variable capacitor
with a 140pF range. This would enable a
simple signal generator to be built”.

The G4E]BVersion

Now my version used whatever parts

| could find in the reclaimed draw, only
resorting to anything new when there was
no choice - tight-fisted electronics or
what? No, | just like the idea that useable
parts eventually find a good home -
recycling.

A small offcut of perf board was to be
populated with the oscillator. The perf
board was chosen as it was fibre board and
would have little effect on the oscillator
circuit. George had used numerous
methods in his articles but had started with
perf board.

I have settled on an approach to building
and that starts with getting all of the
components together. That way | know
the physical constraints such as their
sizes and, in some cases, length of lead
left on components. | started by fitting the
second-hand FET (in my case a 2N2819)
and an old 2N3906 to check whether |
could make good enough connections
between them. Then | fitted the resistors
(all hi-stability metal film) and capacitors
(the 56pF capacitor was NPO and the rest

were multilayer ceramic), keeping in mind
an informal earth rail and how | could keep
connections as short as possible.

One difficulty | have discovered with age
(apart from my eyesight) is making certain
of the pin-outs of devices, particularly when
transposing the devices on to boards. If |
get tired, you can gather there are a number
of fraught moments when collectors and
emitters may have escaped my attention.

The tuned-circuit components consisted
of an old dual-gang 365pF (I think) variable
capacitor with very nice bearings but
alloy capacitor vanes — so not the best
because the alloy may be susceptible to
temperature variations - and a second-
hand 10mm Toko 9MHz oscillator coil.
| chose this as | thought the core must
be stable enough for this application.
Heavy gauge wire was used between the
capacitor and the board for stability (and
mounting the board).

Well, the whole circuit finished up on the
minuscule piece of board - another one of
my ‘I can get all of this on here’ efforts — for
better or worse, Fig 3. According to good
advice by Doug DeMaw W1FB, it probably
isn't the best method, due to RF heating
effects with closely located components.

The Moment of Truth

After a few checks, using my variable
voltage supply (as | described last month)
set to just over 9V, | switched on. (I had
connected my old Farnell oscilloscope
to the output of the buffer amplifier). No
output. Ah yes, no supply to the buffer
- hence the blue link wire as the more
observant will spot in the photo. Now
the oscillator was working. Quite where
| didn’'t know but there appeared to be
areasonably healthy output — about
1.5V peak-to-peak with a little distortion
according to my old ‘scope. See the photo
of the waveform, Fig. 4 — not perfect but
useable (the harmonic content may have
some use - see later).

| swept the variable capacitor (both
sections were in parallel) from fully
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meshed to fully open and could see the
oscillator frequency increasing with
very little change in output. This was
unexpected having read the following
paragraph from George:

“The one setback is that as the frequency
increases, the output goes down. Two dis-
tinguished PW readers, Tony Nailer G4CFY
of PW’s Doing it by Design column and Jack
Hardcastle G3JIR, internationally respect-
ed for his work on crystal ladder filters, both
wrote to me about the lambda oscillator. |
had suggested it as a signal generator. The
configuration of the transistor and FET re-
sults in a very small voltage across the tran-
sistor making it very difficult to control the
output amplitude. Both G3JIR and G4CFY
offered similar solutions. G4CFY uses a
potentiometer as a potential divider from
the main circuit supply line, with a series re-
sistor for safety. This allows an adjustable
voltage to be fed to the gate of the FET. A
capacitor is added between the gate of the
FET and the collector of the transistor to
block the DC voltage and yet maintain the
signal path. G3JIR also uses a potential di-
vider to feed a voltage to the Cascode oscil-
lator. In his version, the voltage is applied to
the source of the FET, which is connected to

the emitter of the PNP transistor. Both mod-
ifications result in increased output from
the oscillator and are worth trying”.

With the results that | obtained, more by
luck than any judgement (or maybe I hadn't
tried a wider enough frequency range), |
didn't need to modify the oscillator. If ever
| build another one and find issues with it,
then obviously | will follow the good advice.

Next, | connected my frequency counter
and was able to set the frequency range
very nicely for 3MHz to just over 11TMHz.

I now had a simple RF signal source with
very reasonable stability to cover from 80m
through to 30m.

The next stage involved some epoxy
resin and old sheets of polystyrene (the
‘Blue Peter’ stage). | like to make certain
that things aren’t going to move, hence the
epoxy. No, | didn't glue the inductor’s core!
The polystyrene? | like to keep draughts
away from oscillators and even though
it doesn't look pretty, it does help. The
oscillator drift after about 15 minutes was
in the 10Hz per minute region according to
my crude measurements zero-beating with
two receivers — not bad for a lashed-up free
running wide-ranging oscillator. Remember
the harmonic content? Well, | decided to

Fig. 1: The cascode (Lambda) configuration,
using a FET and PNP bipolar transistor.

Fig. 2: A complete oscillator based on the
configuration of Fig. 1. Fig. 3: Lashed up
oscillator. Fig. 4: Oscillator waveform.

check the second harmonic output. | put
my 40m receiver on about 7.031MHz and
netted the RF oscillator then switched on
my 20m Howes transceiver and tuned to
about 14.062MHz. Sure enough, there
was plenty of the second harmonic.
Therefore, | didn't need to build another
signal source or have switched coils for
higher frequencies. Now to make a box to
house and shield it and, fit a basic variable
resistor output.

But bear in mind this is not a low-
level signal generator. A small length of
insulated wire connected to the output and
placed near the circuit requiring a signal
source is the simplest way to use it.

The last words from George: “Itis an
easy to make and inexpensive item of test
equipment”.

The Carrying on the Practical Way CD
is available from the Radio Enthusiast
website at:

https://tinyurl.com/sjfd816

Enter our competitions at www.radicenthusiast.co.uk/competitions
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sales line 01908 281705

E-mail sales@moonrakereu Ry it @

H www.moonraker.eu

v
M
Amplifiers
The BLA 600 is a wideband
compact linear amplifier for the HF
bands and 6m, from 1.8 to 54 MHz
Using Freescale MRFE6VP5600,
Output 500W. Dual MCU Control, Fast
PIN Diode RX-TX TX-RX switching
enables QSK operation, 2x16 LCD Display for Amplifier Status, Separate
LED displays for power and antenna VSWR, Input drive from 1W to maxi-
mum of 40W, 3 user configurable Antenna Output connectors, Dual large
diameter MCU controlled, multispeed cooling fans for efficient cooling
£1999.95

BLA350 (New Version) 1.5-30MHz 300w mains
powered solid state amplifier

HLA305V 1.8-30MHz 250W
professional amplifier with LCD..£649.95 |
HLA300V+ 1.8-30MHz 300W all mode
amplifier with fans................ £499.95

HLA150V+ 1.8-30MHz 150W all mode
amplifier with fans £399.95
LA250V 140-150MHz 200W professional amplifier with LCD .....£549.95
ULA100 420-440MHz 100W compact linear for 70cms ....£449.95

0

Tuners
LDG Z-817 1.8-54MHz ideal for the Yaesu FT-817 ......
LDG Z-100 Plus 1.8-54MHz the most popular LDG tuner.
LDG IT-100 1.8-54MHz ideal for IC-7000....................
LDG Z-11 Pro 1.8-54MHz great portable tuner .......

LDG KT-100 1.8-54MHz ideal for most Kenwood radios..
LDG AT-100 Pro Il 1.8-54MH;
LDG AT-200 Pro Il 1.8-54MHz
LDG AT-1000 Pro Il 1.8-54MHz
LDG AT-600 Pro Il 1.8-54MHz with up to 600W SSB....
LDG YT-1200 1.8-54MHz 100W for FT-450D, FI'DX1200&FI'DX3000 ............. £244.95
LDG YT-100 ideal for your Yaesu FT-857D
LDG RT-600 1.8-54MHz 5-600W external ATU .....
LDG RBA-1 Balun 1:1 high quality
LDG RBA-4 Balun 4:1 high quality

PS23SWI 25A compact switch mode power supply

(best seller) £69.95
Output Voltage: 13.8VDC, Output Current: 23A constant 25A Max, Fan cool
(0- full speed), High RFI immunity, Binding post and cigar socket DC output,
Overload and short circuit protection

QJPS301

30A switch mode

power supply £79.95

Input Voltage: 220VAC

Output Voltage: 9-15V adjustable
Output Voltage regulation: less than 2%, Output current: 30A, Meter:
Displays the supply voltage and current, Cigarette plug terminal: 10A (max)

QJPS5011 50A switch mode power supply
£429:95 £119.95

Input Voltage: 220VAC, Output Voltage: 9-15V adjustable, Output Voltage
regulation: less than 2%, Output current: 50A, Meter: Displays the supply
voltage and current, Cigarette plug terminal: 10A (max)

Masts - Push Up

Lightweight medium and heavy duty

swaged masts sets from 1.25-2” diameter

5ft sections to create a lovely 20ft mast —
choose the correct size needed for the antenna
installation. Masts have a lovely push fit for
easy of use and to give a strong connection

SWR Meters MSP-175 20ft Medium Duty (set of 4 poles) 44mm dia 1.6mm gauge . £59.99
Quality meters at affordable prices — from HF to UHF MSP-200 20t Medium Duty (set of 4 poles) 51mm dia 1.6mm gauge . £69.95
MSPX-150 20ft Heavy Duty (set of 4 poles) 38mm dia 2.65mm gauge...........
AV-20 1.8-200 MHz 30/150W £49.99 £69.95
AV-40 144-470 MHZ 30/0150W . .....ccovcriinrivrrnnnnnnrrccscsssscssscinninnnnnn £49.99 i

MSP-125 20ft Medium Duty (set of 4 poles) 32mm dia 1.6mm gauge . £44.99
MSP-150 20ft Medium Duty (set of 4 poles) 38mm dia 1.6mm gauge . £49.99

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

MSPX-200 201t Heavy Duty (set of 4 poles) 51mm dia 2.65mm gauge...........
£89.95

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

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

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

GRP Fibreglass

GRP-150 2m 37mm 0D

Ideal heavy duty fibreglass masts for those antennas that need to be insulated
from metal hardware or pole — convenient 2m lengths in a light grey

£29.95

GRP-200 2m 51.7mm 0D

£39.99

TN AL Dt LMA-M 26ft open 5.5ft closed 50-25mm aluminium mast .
Bhi design and manufacture a range of DSP noise cancelling products that LMA-L 33ft open 7.2ft closed 50-25mm aluminium mast ...
remove unwanted background noise and interference from noisy voice and TMF-1 20ft open 5.6ft closed 50-30mm high quality GRP mas

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

e L
Telescopic -~
We offer both aluminium and GRP fibreglass push up masts ranging from

- 20-50ft to suit your needs. The aluminium versions are for portable/occasional
b h . use and the fibreglass versions can also be used for fixed instillation

.£199.99
radio communication channels to leave clear speech. TMF-1.5 30ft open 7.5ft closed 57-30mm high quality GRP mast.. £299.99
DESKTOP £179.95 TMF-2 40ft open 9ft closed 57-30mm high quality GRP mast.........
10 watt DSP noise cancelling base station speaker will work with mostradios, ~ TMF-3 50ft open 8t closed 65-23mm high quality GRP mast........

The new rotary controls make it very easy to use and set up to your own
operating conditions. Hardware

DSPKR £120.99 We offer all type of mounting hardware to
" help get you rigged up at home — if you cant
This noise cancelling speaker incorporates unique DSP technology to remove P g6t you rigged up y

ted back d noi d interf P h see it listed chances are we have it.
unwanted background noise and interference from speec Check wwwmoonraker.eu of just give us a call
DUAL IN-LINE £179.99

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

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

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

SDR, especially those with stereo or two channel output options. TK-24 wall bracket offers 18" clearance

TK-12 wall bracket offers 12” clearance
COMPACT IN-LINE £179.99 BB2 mast base plate to suit up to 2” masts/pole
This small compact battery operated handheld unit is ideal for portable JOIN-200 clamp 2” poles back to back
use, and includes the latest bhi dual channel/stereo DSP noise cancelling PTP-20 2" to 2" mast clamp

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

also drive a mono loudspeaker or a pair of powered stereo speakers.
PARA PRO EQ20-DSP s005  Make Your Own?

The bhi ParaPro EQ20-DSP features a 20W modular audio power ampiiier  Wire, insulators & hits

with a parametric equaliser plus the option of having bhi's latest dual Channel Have fun but making your own antenna system

DSP Noise Cancelling technology and Bluetooth technology. The parametric and see how it works against the commercial designs
equaliser allows any specific part of the frequency range to be selected and )

adjusted i strength enabling the user to shape the audio to suit their ears! SCW-50 Enamelled copper wire, 1.6mm, 50m length ...

HCW-50 Hard drawn copper wire, 1.6mm, 50m length ..
HP-1 Wired Stereo Headphones .... ...JUST £19.95 w oth
The HP-1 stereo headphones are sultable for general purpose use and can be
used for radio communications as well as listening to music.

300-20 Ribbon feeder 300 ohm high quality slotted, 20m
450-20 Ribbon feeder 450 ohm high quality slotted, 20m
DPC-W Wire dipole centre with securing clamps
DPC-S Wire dipole centre with S0239 socket for PL259 .

Coax Cable Drums

Save money buying in bulk —
Yoo DOGBONE-S small plastic insulator

FWPVC-50 high quality flexweave with PVC coating 4mm, 50m ....

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

£1.00

50m as well as 100m drums at discounted prices

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

£159.99
RG174-DRUM-100 military spec RG174 2.8mm 100m reel............ £59.95

NOW
IN STOCK

NEW FORMULA ZERO

Super Low Loss Cahle

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

All registered retail customers can now earn and redeem free product credits known as WATTS.
It's simple the more you spend the more WATTS you receive. You will also receive bonus WATTS

when you refer a ‘New Customer’, ‘Write a Product Review’, ‘Share’ a product’ or ‘Refer a Friend’
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UK Distributer — All MFJ 1500+ product lines available from stock or pre-order

Automatic Tuners

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

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

MFJ-902B 3.5-30MHz 150W mini travel tuner.
MFJ-901B 1.8-30MHz 200W Versa tuner ...
MFJ-945E 1.8-54MHz 300W tuner with meter.
MFJ-941E1.8-30MHz 300W Versa tuner 2...
MFJ-949E1.8-30MHz 300W deluxe Versa tuner with DL ...
MFJ-9341.8-30MHz 300W tuner complete with artificial G
MFJ-874B 3.6-54MHz 300W tuner with X-needle SWH/WA‘IT
MFJ-969 1.8-54MHz 300W all band tuner

Analysers
MFJ offer the best range of analysers the most popular being the MFJ-259C
MFJ-207 HF 10-160M 1.6-30MHZ N 5 DaNGS......cccvvvvvvrssverresnerrned £124.95

MFJ-208 VHF 138-156MHz + external jack for frequency counter.
MFJ-223 HF/6M 1-60MHz with colour graphic display ......
MFJ-225 HF/VHF 1.8-170MHz, two ports, with graphic display ..
MFJ-226 HF/VHF/UHF 1-230MHz expect times analyser with graphic display....

£379.95

MFJ-227 VHF/UHF 88-226-330-500 MHz graphics VNA analyser.
MFJ-249C HF/VHF/UHF 530kHz-230MHz with analogue meter.
MFJ-259C HF/VHF/UHF 530kHz-230MHz with analogue and LCD screen..........

MFJ-269C HFAVHF/UHF 530kHz-230/415-470MHz with analogue and LCD
screen. £429.95

MFJ-269C PRO HFVHF/UHF 530kHz-230/430-520MHz with analogue and LCD
screen. £449.95

SWR Meters
MFJ have every SWR/Wattmeter you could ever need including the world’s
largest with a 16cm+ screen

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

automatic £259.95
MFJ-868B HF-+6m 1.8-54MHz 20/200/2000W with massive 6.5” screen..........
£169.95

MFJ-867 VHF/UHF 144/220/440MHz 20/200/400W with large screen£179.95
MFJ-826B HF 1.8-54MHz 1500W digital SWR/Wattmeter with built in frequency
counter £209.95
MFJ-828 HF 1.8-60MHz 1500W digital SWR/Wattmeter with 3" cross needle
screen. £259.95
MFJ-864 Compact cross needle HF/VHF/UHF 1.8-60/144/430MHz 30/300W ...
£1 14.95
MFJ-862 Compact cross needle VHF/UHF 144/220/430MHz 30/300W..£84.95
MFJ-860 Compact cross needle HF 1.8-60MHz 30/300W £69.95
MFJ-849 Digital HF/VHF 1.5-525MHz 200W with large 3.5” LCD display............
£199.95

Antenna Switches

MFJ Rhino antenna switches are tough and durable with gold plated flanges and
connector contacts that provide low VSWR and low insertion loss. A rock-solid,
sturdy, die-cast design gives up to an excellent 70 dB isolation.

These switches are built like a rhino, tough inside and out! A superior internal
design lets them work for you for a long lifespan.

MFJ-2702 50239 2-Way 0-1000MHZ 2KW.....c.oo
MFJ-2702N N-Type 2-Way 0-1000MHz 2KW.
MFJ-2703 50239 3-Way 0-800MHz 2KW
MFJ-2703N N-Type 3-Way 0-1.5GHz 2KW...
MFJ-2704 50239 4-Way 0-900MHz 2KW ..
MFJ-2704N N-Type 4-Way 0-1.5GHZ 2KW.........cr £119.95

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

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

MFJ-260CN 25W (300W peak) 30-650MHz With N-TYpe......cccccc.ccceeen £49.95
MFJ-250X 1KW (2KW peak) DC-400MHz with S0239 (need transformer oil)......
£59.95

MFJ-250 1kW (2kW peak) DC-400MHz with S0239 (includes transformer oil)....

MFJ-264 100W (1.5KW peak) DC-650MHz with S0239....
MFJ-264N 100W (1.5KW peak) DC-650MHz with N-Type
MFJ-251 25W (300W peak) DC-60MHz 16.6/25/50/100/150 Ohm selectable...

DG Multi Outlet Strips
These strips have 5-way binding posts for your transceivers and accessories to
keep your power connected neat and tidy and organized.

MFJ-1118 Deluxe Multiple DC Power outlet lets you power two HF and/or VHF
transceivers and six or more accessories from your transceivers main 12 VDC
supply £124.95
MFJ-1117 Multiple DC Power outlet lets you power four HFVHF radios -- two at
35 Amps each and two at 35 Amps combined -- from your transceivers main 12
VDG supply £89.95
MFJ-1116 Multiple DC Power outlet handles 15 Amps total. It has eight pairs
of heavy duty, RF bypassed 5-way binding posts that lets you power your
accessories. They are protected by a master fuse and have an ON/OFF switch

with “ON” LED indicator. £69.95
MFJ-1112 15 Amp Multiple DC Power outlet lets you power up to six devices
from your transceivers main 12 VDC SUPPIY .....ccvvvvvveessssssrecsimissnssssnnnnns £54.95
Morse

Morse keys, readers and tutors starting from just £19.95.

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

MFJ-418 Pocket size Morse COde tUtor .............uuuvvvvvvcvvnnnerccsesscccnss

Headphones

MFJ-393 are professional grade MFJ Boom-Mic Head-phone set is for
contesting, DXing and traffic nets. Comfort designed leatherette padding lets you
operate for hours at the rig. Superb inch thick padding on each ear and headband.
The MFJ-393 is 50 super lightweight, you won't even know you are wearing them
Available pre wired for ICOM, Kenwood, Yaesu
MFJ-392B is perfect for amateur radio and shortwave listening. Great for all
modes -- SSB, FM, AM, data, and CW. Each earphone has an individual volume
control. Superb padded headband and ear cushioned design makes listening
extremely comfortable. High-performance driver unit reproduces enhanced
communication sound. Signals never sounded so crystal clear!............... £44.99

Telescopic Antennas

Premium stainless steel telescopic whips are the perfect choice for building
collapsible multi-band dipoles, mobiles, portable and base antennas. They are
great for traveling, mini DXpeditions, vacations, etc.

MFJ-1979 171t Ten section (27” to 16.9ft) 3/8th fitting.

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

HF Transmitting & Receiving Loop Antennas
Enjoy listening or transmitting on HF with these suburb loops. Ideal for limited
space — apartments, motorhomes, attics, mobile homes or small gardens

MFJ-1782X 10-30M TX (inc WARC bands) just 36” diameter ..............4 £479.95
MFJ-1786X 10-30M TX (inc WARC bands) just 36" diameter, control box
includes VSWR/PWR meter £519.95
MFJ-1788X 15-40M TX just 36” diameter, control box includes VSWR/PWR
meter £599.95
MFJ-1886X 50 KHz-30 MHz RX super low noise receiving loop.......... £279.95
MFJ-1886TRX 50 KHz-30 MHz RX super low noise receiving loop with built-in
transmit/receive switch. £339.95
MFJ-1888 50 KHz-34 MHz high performance loop with adjustable gain and
multi-coupler remote control £439.95

Cobweb Antenna
Restricted space spoiling your operating fun? MFJ Cobweb puts your call back
on the map!

This six-band (20, 17, 15, 12, 10, 6 Meters) full half-wave Cobweb Antenna is
perfect for restricted space or portable operation. Sky-gray fiberglass spreaders
and nearly invisible wire elements (flat 9x9x1/2 feet square. 8 pounds), blend in
with your surroundings while standing tough against nasty weather. Outstanding
performance! Horizontally polarized for less local noise pickup plus solid gain over
verticals will allow you to work DX easily -- even on QRP. Omni-directional. No
radials needed! Works great at low heights. Low SWR is due to MFJ's exclusive
Spider-MatchTM broadband network

MFJ-1836 300W version £319.95
MFJ-1836H 1500W version. £349.95

Rign! station " MFJ-1 234
. wa RIGPI BASE
e ZEE JUST £299.95




Kits & Modules

Electronic Load & Digital Attenuator

Geoff Theasby G8BMI
geofftheasby@gmail.com

his first device will test power

supplies and batteries by

applying an electronic dummy

load and measuring their
performance. Slightly more than our usual
limit of £10, but not by much.

There are no user notes on Amazon,
and precious few elsewhere, but | did find
them on the Banggood website, “Original
Zhiyu multifunction 60 Watt...” although
their module costs £5 more (URL below).
However, read on... Usage instructions are
provided here, in some detail. What more
can | say, “It does what it says on the tin”,
Fig. 1.

Apply 12V to the barrel connector on
the left of the PCB, centre positive, then
try to follow the strange translation. There
are two modes: ‘Electronic load’, set load
current & voltage of test, and ‘Battery
capacity’, set discharge current & volts.
There are also several diagnostic codes to
assist the user.

It uses an IRFPT150N HEXFET rated at
30A and 45V (not simultaneously) and a
dual power diode. These are bolted to a
heatsink with a thermostatically-controlled
cooling fan attached. The total load is
limited to 60W.

https://tinyurl.com/r3ht43r

Digital Attenuator

The PE4302 attenuator module (many
sources if you Google PE4302) is 50mm
square, and capable of attenuating RF
signals from DC to 4GHz by up to 31.5dB.
On test with my transceiver, a CW signal
was reduced by five S-points (30dB)

by the S-meter when set to maximum
attenuation.

It can be remotely controlled by a
computer, using only three connections. |
last did coding 30 years ago, with BASIC,
and don't have the time nowadays what
with writing and playing radio, so cannot
say if it is possible with current devices
such as the Raspberry Pi, Arduino or BBC
Microbit. The last would be very handy!

I have tried reading the programming
details on datasheets for both and
conclude that one is in Klingon or Elvish,
and the other in Serbo-Croat, so little sense
did they make to me..., see Fig. 2.

The red object is an 8-way DIP switch,
labelled on the PCB. In use, apply 5V to

Geoff Theasby G8MI’s latest offering has a
tester for batteries and power supplies and a
useful RF attenuator.

Fig. 1: Test load for batteries and power supplies.
Fig. 2: Low power attenuator module, PE4302.

the two-way Molex connector, observing
correct polarity. The adjacent LED will
glow. With this connector at the top, RF IN
and OUT are the SMA sockets at left and
right. The Latch Enable (LE) at the right-
hand end of the switch bank must be ON.
This can be verified by checking that 3.3V
appears at the pin at bottom left marked
‘LE". Selection of switches 1-6 according to
the truth table on the Peregrine datasheet
will then give the attenuation required.
Selecting the maximum of 31.5dB reduced
a 7MHz S5 received signal by five S-points,
which is about right. A more accurate test
using my Thandar TG102 at TMHz with the
attenuated output fed into my Advance
VM78 millivoltmeter gave similar figures.
The DIP switch is very small and is

operated by a metal probe or screwdriver,
so for frequent use, if not computer
controlled, it would be advisable to bring
the connections out to a panel of toggle
switches. Maximum input power must
not exceed +30 dBm or TmW, so this is for
receiving or test gear use only.
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=ioessy Radio Today Guides

ICOM IC-7300

B Areiiew Boman, 20300
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These guides provide easy to follow instructions on how to get the
most out of specific Icom models. From troubleshooting, reviews of

modifications and links to further extend knowledge, these guides provide
key information on how to get the most out of your new equipment.
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A true, autobiographical story
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Buying Second-Hand

Don Field G3XTT
practicalwireless@warnersgroup.co.uk

first ran across the TS-930S on a trip
tothe USA in 1983 and visiting the
late Mort Bardfield W1UQ, an early
owner of the rig. | had an evening
playing with it at his super QTH and was
suitably impressed with the user interface
and general feel of the radio. But what
really convinced me about the radio was
a few years later, in 1985, when a group
of us (including PW HF columnist Steve
Telenius-Lowe PJ4DX (still G4JVG back
then) operated the CQ WPX SSB contest
from the QTH of lan Shepherd G4LJF. lan
had a linear-loaded 3-element 40m Yagi
on a 120ft tower. | had taken my FT-101ZD
along as one of the contest radios but it
‘fell over’ as soon as we tried to use it on
the 40m band — massive intermodulation
as a result of the very strong signals from
the big antenna. But lan’s TS-930 took
everything in its stride and coped admirably
with the 40m signals. It was the first solid-
state rig | had come across at that time that
| felt could handle big signals as well as,
say, the classic Drake and Collins receivers
with their thermionic valve front-ends.

I never owned a TS-9308S although a later
experience was at HC8N (Galapagos) for a
multi-multi entry in the CQ WW CW Contest
in November 2002. One of the operators,
from the US, had brought his shiny new
radio (I won't mention what) but when he
started it to use it, all the other operators
(in the multi-multi section, six bands can
be used simultaneously so we were doing
pre-contest tests) complained bitterly
about hearing wideband phase noise from
his rig. It was quickly replaced with an
elderly TS-930 kept at the station for such
eventualities and the problems promptly
went away.

What | did buy, around 1986, was a
second-hand but almost new TS-940S,
the successor to the 930. Early TS-940S
transceivers, sadly, themselves had a
reputation for phase noise problems but
Lowe Electronics in the UK developed
a set of modifications to remedy the
defect, which I describe later and which
were installed on my set. | loved that rig.

I loved the ergonomics (probably better
than any other radio | have owned) and
what it had that the TS-930 lacked was the
capability of a computer interface, albeit
with an external level converter. This was
important because the late 1980s saw

the widespread acceptance of the IBM

PC and its various clones and, with it, the
adoption of computer logging, especially in

The Trio/Kenwood
930/940/950 Series

Don G3XTT takes a look at a classic series of HF

rigs from Trio/Kenwood.

contests, initially with K1EA's CT software,
which many readers will surely remember. |
recall, again with Steve G4JVG, travelling to
Guernsey for the CQWW Phone Contest in
1990, taking my TS-940S (we were joining
some friends for a multi-single entry in the
contest) and waiting anxiously for Fedex to
deliver the latest release of the software on
5.25in floppy disc (those were the days!).
As a matter of fact, the TS-930 got
anew lease of life around that time by
the development of the so-called PIEXX
enhanced microprocessor board (still
available, demonstrating the longevity of
the TS-930), enabling it to be retrofitted for
PC control - it was still a great transceiver
in terms of RF performance and many
happy owners took the opportunity to
make the upgrade. Indeed, | continued to
enjoy the use of TS-930 radios on several
trips to Africa from 1999 onwards with
the Voodoo Contest Group, who had left
several of them (with the PIEXX mod) in
storage for their annual pilgrimage for the
November CQWW CW contest. They did

—CREAR  WOTCH, | AETUNETTIDE

us sterling service for many years until
they started to fail, usually as a result

of what became a well-known fault - a
failure of the plated-through connections
on the main circuit board. It didn't help, |
must admit, that we were storing them in
a garden shed in the heat and humidity of
West Africa and they did well to survive as
long as they did.

So let’'s have a look at each of these
radios in turn, including also the later
TS-950, which completed the series
and was, in my opinion at least, the last
high-specification HF transceiver from
the Kenwood stable for a number of
years (thankfully now remedied with the
introduction of the TS-990S in 2013 and the
TS-890Sin 2018).

TS-930S

| seem to recall that the Trio TS-930S
(Trio later became part of the much larger
Kenwood group) caused quite a stir when
it was first launched in 1982. Trio had
made some popular HF rigs such as the

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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Buying Second-Hand

Photo 1: TS-930S, still needing some TLC, which
Bob has in hand. Photo 2: Rear of TS-930S.
Photo 3: TS-9408S. Photo 4: Rear of TS-940S.
The cables coming out are part of a mod by

Bob to access his external receive antenna
switching box. Photo 5: External level converter
to interface to PC. Photo 6: Inset panel on top of
TS-9408, giving access to less frequently used

TS-520/530 and 820/830, using a mixture
of solid-state and vacuum tube devices
but the TS-930S was fully solid-state, with
a second VFO (simplifying split operation
or the easy monitoring of a second
frequency) and receive performance taken
to another level. Yaesu, for example, had
nothing to counter it until the arrival of the
FT-1000D (see my Second-hand feature
in May 2019 PW). The TS-930S boasted
150kHz to 30MHz receive coverage, 100W
output on the 1.8 to 28MHz amateur
bands, and offering CW, SSB, AM and FSK
modes. After-sales options included an
internal ATU and narrow filters although the
rig featured variable passband tuning so
the filters were primarily useful for SSB and
CW operation under busy band conditions,
when a narrower and sharper cut-off than
usual is helpful.

Both the TS-930S and the TS-940S
have a quadruple conversion receive
architecture and tripe-conversion transmit,
though there are some differences in
the exact frequencies and the frequency
synthesisers.

TheTS-9408

The TS-940S was introduced just three
years after the 930S, surprising perhaps
given the success of the former, but maybe

INTERFACE IF-232C

not. Trio, seeing they had a great radio on
their hands, must have felt that they could
do even better by adding some additional
features. These included FM operation, a
frequency display resolution down to 10Hz
(100Hz on the 930S) and a second display
to provide additional information such as
a clock, a display of the passband tuning
settings and memory information. Indeed,
the rig had many more memories and
memory features than the 930S and direct
push-button entry of frequencies.

The Lowe Electronics modifications,
mentioned earlier, involved a reduction
in synthesiser noise, a new AM detector
and 6kHz AM filter and a change to the
AGC OFF/FAST/SLOW facility to cover all
modes.

The TS-940S was reviewed in the
November 1985 issue of PW.

CAR FM MIC
GAIN
m e SUB DISP. MEMORY
-0 CONTRAST BANK

—VOX CONTROLS — CAL
GAIN DELAY ANTI Oil\l 2rF

oHe T i00Hz £
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Buying Second-Hand

TS-9508

The introduction of the TS-950S in 1989

the range. Significantly, a second receiver
was added, albeit only able to tune up to
500kHz either side of the main receiver
(unlike, say, the FT-1000, which had a
second receiver that could even operate
on another band if the add-on BPF-1 unit
was fitted). There were three versions of
the 9508, the 950SD (Digital) including
what was, arguably, the first true digital

radio transceiver and finally, the TS-
950SDX, launched, | believe, in 1992. The
SD version included a TCXO (temperature
controlled oscillator) and additional filters
as standard. Any of the D options could
be added later — the DSP unit fitted under
the rig so a 9508 with that fitted can easily
be spotted by the protuberance onits
underside.

The 950 got off to a bit of a shaky
start, with some reported problems.
The introduction of the SDX model
addressed these and is, in many respects,
a completely different radio. There
was a wide range of menu settings and
the final amplifier used 50V MOSFETs
(MRF150MP), which Kenwood claimed
to be their first use in an amateur radio
transceiver and which allowed them to
increase the transmit output to 150W. The
SDX version quickly achieved an excellent

(around the £1000 mark) in the second-

marked another significant step forward in

signal processing (DSP) unit in an amateur

reputation and still commands a high price

hand market. While | have never owned one

myself, friends | know who have owned

and used the 950SDX speak of its excellent
receive performance, particularly with
respect to strong-signal handling. For its
time, it was almost certainly one of the best
on the market.

Featuresand Functions

I haven't gone into detail regarding the fea-
tures and functions of these various ra-
dios in what can only be an overview. The
good news is that you can still download
the manuals from the Kenwood website
and there is lots of other information, along
with photos, on the internet. As you'd ex-
pect, they all have lots of settings that the
user can configure, most available on the
front panel and some of the less frequently
accessed options available via a small pan-
el under the top cover. The back panel on
all models had the usual interfaces for ex-
ternal amplifier, separate receive antenna,
transverter, audio and out and so on.

Buying Guide

It's interesting to see how the launch prices
of old rigs appear in 2020. The TS-930 was
being advertised for £1078 in PWin 1982,
or £3833 today according to the online
Bank of England calculator. The TS-940S
was being advertised by Reg Ward in PW in
1985 at £1695, which equates to a massive
£5174 today. The TS-950SD was being
advertised for £3199 (£2499 without bolt-
on DSP unit, TCXO and extra IF filters) in
1990, a mind-boggling £7326 in today’s
money. These figures make some of the

Photo 7: A younger G3XTT, operating the CQWW
CW contest from Jersey in 1990. TS-940S, TL-
922 amplifier and 286 PC for logging.

modern rigs appear to be pretty good value!

But what should you expect to pay
today? Frankly, it depends very much on
condition. | have seen TS-930S radios on
sale at rallies, looking as though they have
been pulled out of a skip. But | have also
seen private sales of well cared for radios
that are almost as good as they day they
left the shop. But no more than, say, £600
for a good one, if only because you'll be
hard pressed to find the necessary parts
when something goes wrong. A TS-940S
won't fetch very much more. A little more
again for a TS-950S but, as | said earlier, a
late TS-950SDX in pristine condition, can
fetch significantly more. And in each case,
as | mentioned when | covered the FT-1000
series, in those days we added after-market
filters, especially for CW operation, and
these were expensive in their own right so
arig that has decent filters fitted will fetch
a premium. | added a Fox-Tango 400Hz
CW filter to my TS-940S, for example (the
original owner was an SSB-only operator)
and itimproved CW reception significantly.
The internal ATU is also significant — Bob
GU4YOX recently acquired one for his TS-
930, paying £99 on eBay.

Finally, my thanks to my good friend Bob
Beebe GU4YOX for most of the photos (the
TS-940S in the photos was mine all those
years ago. Bob has restored it and kept it

going).
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Don Field G3XTT
practicalwireless@warnersgroup.co.uk

W readers will long be familiar
with J Birkett of Lincoln, if only
for the regular advertisements in
the magazine. But you may have
noticed that those advertisements have
ceased and are perhaps wondering what
has happened to John himself and to his
venerable institution.

PW caught up recently with Judy, John’s
daughter, who has been helping him with
the business since her mother died some
years ago. She tells us that John (licensed,
incidentally, as GBOPP), now 91 years
young, is still very much involved in the
business, which operates from a substan-
tial retail premises in the centre of Lincoln.
However, the press advertisements of late
have barely been covering their costs so the
focus is now on visiting customers. While
electronic components are still part of the
business (and they can still take orders),
the bulk of their sales are for aircraft equip-
ment. We didn’t know that and perhaps very
few PW readers did unless you happen to
have visited the shop. As with the electron-
ics side, it's mostly surplus gear bought at
auction and sold to enthusiasts who, for ex-
ample, want to recreate an aircraft cockpit
in their man cave or whatever.

It would appear that Birkett's is the only
remaining shop of its type although many
of us will recall the classic ex-military and
similar surplus stores in Tottenham Court
Road and elsewhere. A quick trawl of the

We have some news of J Birkett of Lincoln, a
long-time advertiser in and supporter of PW.

internet tells us that John Birkett worked
as an Engineer for HMV after the war, call-
ing on dealers and customers to sort out
problems. The HMV service operation was
closed at the end of the 1950s and John
found himself redundant. He opened his
Lincoln shop in 1960.

Judy (who takes an interest in the radio
side and has passed the Morse test) is un-

derstandably proud of what her father has

achieved over the years and hopes to keep
the shop going for many years to come. Do
make a point of visiting if you find yourself

inthe Lincoln area.

PW sends best wishes to John and Judy
and may they enjoy many more years of re-
tail success!
www.zyra.org.uk/birkett.htm
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Antenna Supports (Part II)

Colin Redwood G6MXL offers some practical
tips for installing a mast and rotator, starting from

Colin Redwood G6MXL
practicalwireless@warnersgroup.co.uk

would certainly recommend obtaining

planning permission before ordering

a mast. Having got planning permis-

sion, you can go ahead and place your
order.

Fixing toWalls

If you are fixing a mast to a wall, you'll need
to make sure that the wall is sound in the
first place. You'll also need to use rawlbolts
to fix the brackets to the wall.

Free-Standing

If your mast will be free standing, then while
waiting for your mast to arrive, I'd suggest
making a start on digging the hole for the
base. This can be hard work for those not
used to manual labour. The deeper you go,
the harder it becomes. As you get deeper,
lifting the soil out of a hole can really take
its toll on your back. | found digging a little
each day was best.

When your mast arrives, read the
instructions and guidance that come with
it. If the mast has a base plate, then it is
quite likely that you will need to make a
hole roughly Tm cubed. After a while you'll
get the hole to the size you require. Post-
mounted masts often require a hole that is
as much as 2m deep - quite a challenge!
The following description is based on my
own antenna mast experiences - your
mast may well differ in construction and
installation arrangements although many of
the basic principles still apply.

Roots

When you get to the bottom of the hole, if
the ground is soft (such as sandy soil), you
may want to hammer some metal stakes
into the bottom of the hole at an angle of
45° degrees, so that they form metallic
‘roots’, Fig. 1. This will give some extra
stability.

Concrete

Manually mixing a cubic metre of concrete
is a back-breaking task. While you can save
some effort by using a concrete mixer,
you'll still have to lift all the materials into
the mixer. I've used a local company to
deliver pre-mixed concrete in the two mast
installations I've been involved in. In one
case | had to wheelbarrow the concrete
from the road to the hole. In the other case

recelpt of planning permission.

the lorry could get right up to the hole. Don't
rush the preparations. Once a cubic metre
of concrete has set hard, you really don't
want to have to remove it!

Vertical

No matter whether you install the post
directly into the concrete or insert it into

a sleeve in the concrete, it is absolutely
essential that it is mounted vertically, and
that it remains vertical as the concrete sets.
| tied string around the post in the form of
guys to temporary stakes in the ground, to
ensure that the post stayed where | wanted
it as the concrete was poured, Fig. 2. If the
baseplate mounts onto bolts set into the
concrete, you'll need to use locate these
carefully with a suitable template to ensure
an accurate fit.

Itis a good idea to check that the post is
vertical as the pouring starts and again a
couple of times during the pouring. Trying
to move the post against a cubic metre of
wet concrete is quite difficult — easier | think
to check at every stage. While a good spirit
level or plumb line will help, | found that
checking by eye that the post is absolutely
parallel with the vertical walls of nearby
buildings was helpful.

Once all the concrete is poured, smooth it
off and make sure that it slopes away from
the centre in all directions. This will help
stop rainwater collecting and running into
the hole if you are using a sleeve. There is
no point in immersing your sleeve and mast

Fig. 1: Metallic roots can provide additional
stability in soft ground. Fig. 2: Temporary guys
to support the ground post while the concrete
is poured. Fig. 3: A small rotator with a support
bearing installed near the bottom of the stub
mast.

in water when you don’t need to! Then, after
afinal check that all is well, just leave the
concrete to dry and harden off. Leaving it
for a full week should be sufficient. In winter
protect the concrete from frosts.

Assembling the Mast

| found assembling the mast was quite
straightforward. | simply followed the
instructions supplied by the manufacturer.
I needed just a couple of spanners. Make
sure that you apply grease as instructed.
Lifting the main mast on to the ground post
will need at least three people, two to lift
the mast (it is heavy!) and one to insert the
fulcrum bearing.

Safety

Atilt-over mast loaded with antennas and
arotator is very heavy. Initially | suggest
practising tilting and telescoping without
any antennas or rotator. Pay particular
attention to the clamp that needs to be put
in place before tilting the mast over. The
winch that comes with the mast will need to
be locked in place. A ratchet on the winch
will need to be released to lower and to tilt
the mast. Be very careful not to lose grip
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of the winch handle. | know of at least one
amateur who had his wrist broken by an out-
of-control rotating winch handle. If you have
young children who might have access to
the mast, | suggest fitting extra padlocked
chains to prevent tampering. You'll also
need to adopt some working practices to
ensure that no one is under the mast when
you tilt it over. Conducting a formal Risk and
Safety assessment might be a good idea
(See What Next July 2016).

Rotators

Rotators enable antennas to be pointed in
the desired direction remotely. The usual
arrangement is to mount the rotator outside
on top of a pole or mast with the control

box in the shack next to the transceiver. The
rotator and control box are connected by a
separate multicore cable. The signals in the
cable are usually in the order of 12 to 24V.

TypesofRotators

Broadly speaking there are two main types
of rotators, namely azimuth and elevation.
Azimuth rotators move the antennas round
horizontally to point to a different direction
(for example from North to East). The

main consideration is how they handle the
movement of the antenna pole above them.
Without additional support, the size of

the antenna and the height of the antenna
(stub) mast above the rotator will be quite
limited because the rotator itself has to
support all the forces acting on the antenna
and stub mast.

Imagine trying to hold up a pole with
an antenna on the top, just by holding the
bottom of the pole. You would find the strain
on your wrist quite intolerable in all but the
stillest of days. You would find a second
hand higher up the pole a lot easier.

To make this a lot easier, it is usual to
provide an additional bearing (equivalent
to an additional hand in the example
above), so that the rotator does not have to
deal with all the forces acting. I'd strongly
recommend buying a support (thrust)
bearing in addition to the rotator. | wouldn't
contemplate buying a rotator without one!

Light-Weight

Light-weight azimuth rotators are generally
designed to rotate domestic broadcast TV
antennas. This means that they are quite
suitable for small amateur antennas such
as 144MHz (2m) or 432MHz (70cm) Yagis.
Even in these situations | will reiterate the
point that | consider a support bearing
essential. Fig. 3 shows a typical installation
with the support bearing about 50cm from
the rotator.

HeavyDuty
Heavy duty azimuth rotators are generally
available in two options. One is for mounting
in a similar manner to the light-weight variety
on top of a pole. The other is for mounting at
the top of proper antenna mast. In the case
of a mast, the top section is usually termed
arotator cage, and the rotator is mounted on
aflat plate at the bottom of the cage. Fig. 4.
The top of the cage will have a hole or bear-
ing arrangement to provide a thrust bearing
through which the stub mast passes.

Heavy duty types are designed to rotate
larger antennas, the bigger ones being capa-
ble of rotating large HF beams.

Installation of

Azimuth Rotators

Sufficient antenna feeder will be required to
go around the rotator. The feeder must be
sufficiently flexible and long enough to allow
frequent rotation of at least 360° (some rota-
tors allow 450° of rotation).

An additional cable is needed to go from
the control box in the shack to the rotator
drive unit outside. While the cable does not
need to be screened, it must have sufficient
wires (cores) and be thick enough to carry
the current without a significant voltage
drop. Lightweight rotators may use as few
as three cores, in which case 5A mains lead
is generally suitable. Heavy duty rotators typ-
ically use between 6 and 8 separate cores.
Many suppliers of antenna feeder also stock
rotator cable.

Connecting the Control Cable
Connections to the rotator vary. Many light-
weight rotators have a simple cover through
which the rotator cable passes. Under the
cover there is usually a screw panel into
which the wires are inserted and the relevant
screws tightened. Finally, a cable grip is
tightened and the cover replaced.

Heavy-duty rotators usually have some
form of multiway plug and socket arrange-
ment. Whichever is used, it is important to
document which colour wire you have con-
nected to which terminal, and to waterproof
the connection.

Connections at the control box also vary.
These do not necessarily use the same con-
nection as the rotator. Care needs to be tak-
en to make sure that the wires are connect-
ed to the correct terminal. | found that using
the resistor colour code (brown is pin 1, red
is pin 2, etc.), for numbering the different co-
loured wires worked for me. | suggest writ-
ing down the arrangement you use some-
where on the instructions that come with the
rotator so that you can refer to it in the future
if necessary.
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Mounting the Antennas

In theory the antennas should be mounted
along way apart (as per the antenna data-
sheet). In reality few amateurs have the lux-
ury of doing this. In a multiband installation,
try to maximise the separation of antennas
with the longest wavelength. To minimise
the forces acting on the rotator and the sup-
port bearing, | think it makes sense to mount
the antennas at their point of physical bal-
ance by weight, with the heaviest (generally
the largest and hence lowest frequency) an-
tennas lower than smaller higher frequency
antennas.

From experience | recommend mounting
antennas for different bands so that they
all point in the same direction, as in Fig. 3.
This way you will know that if you are lined
up on a station on one band, then you are
already lined up if you want to try a contact
on another band with the same station.

The rotator instructions will often suggest
lining the antenna up with the control box, so
that when the control box indicates that it is
pointing west for example, then the antenna
is pointing west. For amateur radio use at
VHF and above this may not necessarily be
the best advice. | suggest making the point
where the rotator stops the approximate
direction where you expect to make fewest
contacts, and marking the control box
accordingly. The reason | suggest this is that
if you are a VHF operator on the South coast
of England, for example, many contacts are
going to come from a northerly direction. If
the rotator is pointing North West and you
want to work a station in the North East, you
don’t want to wait while the rotator turns
almost 360°. So, in the South of England,

I think setting the end-stops South West
(pointing into the Atlantic) makes sense.

| suggest that readers elsewhere set the
end-stop based on experience over time.

On HF, there is no right answer although
propagation, broadly speaking, moves east
to west as the day goes on, and there is
usually little activity from over the North
Pole. So, a stop at the north is probably best.

For those rotators that turn 450°, Fig.

5, the selection of the end-stop is far less
critical.

Elevation Rotators

Elevation rotators are normally only used by
amateurs interested in satellite operation or
bouncing signals off the moon using Earth-

Moon-Earth (EME) techniques.

There are two main types of elevation
rotators. The first of these are the lower duty
ones suitable for relatively small antenna
systems. These look a bit like azimuth
rotators on their sides. Itis important with

Fig. 4: A rotator cage with the rotator mounted on
the flat plate and the stub mast passing through
the top. Fig. 5: A rotator covering 450°. Fig. 6:
Separate azimuth and elevation rotators in use with
vertically polarised 2m and 70cm Yagi antennas.

these to arrange for the antennas to be
physically balanced (by weight) so that the
rotator has the least possible strain put on it.

The second type of elevation rotators
are based on satellite actuator technology.
These can be used to control large arrays
of Yagis or a large dish. With a large array,
it is important that the elevator allows the
antennas to be controlled to within 1° of
elevation.

For both types, it is important that the
elevation angle is accurately shown on the
control box.

Combined Rotators

Combined Elevation and Azimuth Rotators
are the ideal rotators for satellite and EME
(Moonbounce) operators. Again, accurate
alignment of both the azimuth and eleva-
tion is important if highly directional anten-
nas are to point at the appropriate part of the
sky. Alternatively, separate azimuth and el-
evation rotators can be used, Fig. 6.

Advanced Rotators

Many advanced rotators can be interfaced
to computers so that, for example, when a
DX Spot is seen on the DX Cluster, the rota-
tor turns to the appropriate direction and the
transceiver tunes to the correct frequency
and mode ready for you to make your con-
tact. They can also track a satellite during a
pass.

FurtherInformation
The foregoing is very much an overview of
a subject that is outside the experience of
many radio amateurs, simply because many
of the challenges are mechanical rather than
electronic. There is, though, plenty of infor-
mation available on the internet, as you'd
expect. For example, Chris Tran GM3WOJ
runs a very extensive website covering the
choice, installation and maintenance of lat-
tice towers:
www.gsl.net/gm3woj/latticetower.htm
Whatever you do, health and safety should
be at the forefront. Fortunately, here in the
UK we usually restrict ourselves to tilt-over
masts where we can work on antennas
at ground level. In some countries, large
fixed towers are more common, where it
is necessary to climb them to install and
maintain the antennas. That, of course,
raises a whole set of additional issues and
dangers!
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Eric Edwards GW8LJJ
ericgw8ljj@outlook.com

his is an ideas project rather than
a full-blown receiver kit. However,
if the component values and parts
are as shown in this design, it will
be a useful single-band receiver with good
selectivity and sensitivity. It is certainly
sensitive with station reception comparable
to my commercial transceivers. It drives
a speaker with an output that even your
neighbours can hear unless the volume is
turned down!

Direct Conversion

Direct conversion simply means that the
received off-air signal is converted directly
to audio. Although this is considered a
‘straight’ set, there is mixing involved,
which makes it a little different to an actual
straight set where the RF (off-air received)
signal is directly rectified as in crystal sets
or where a series of RF amplifiers are tuned
to the same frequency and then rectified
(detected) to audio, Fig. 1.

As mentioned, a mixer is used to convert
the received RF signal to audio. A local
oscillator (LO) is used as a signal generator
that is very close in frequency to the off-
air signal and is usually about 2kHz to
provide audio ranges to hear CW and SSB
signals. Because of this ‘beat’ note it is not
really acceptable for AM reception unless
afine adjustment is made to tune to centre
frequency of the AM signal and perhaps
reducing the antenna input signal. This was
atechnique used several years ago when
receiving AM signals on an SSB receiver and
is called ‘Exalted carrier’ reception.

EarlyDesigns

Many earlier designs of this type of receiver
suffered from hum and microphony along
with frequency drift and instabilities. The
main cause of this was the layout used
with mechanical variable tuning capacitors
and connecting leads from them to the
coils. Some also used air core coils with

no screening and placing anything near
them created frequency movement.
Frequency drift was also generally down

to the oscillator capacitors used. The
problem known as microphony was caused
by mechanical vibrations due to the audio
modulating the oscillator and non-rigid
construction.

It was common for tapping the receiver
chassis to create an effect that sounded like
amicrophone being tapped. Better audio
filtering helps to reduce this, along with rigid
construction.

Doing it by Design

A DC Receiver for 40m

Eric Edwards GW8L]J describes a single-band
direct conversion receiver, which can be adapted

for various HF bands.
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Mixing It

There are several ways of mixing two
signals for direct conversion receivers.
Many of the earlier designs used diodes,
which are still effective and can be used

for simpler designs. Another method is by
using dedicated mixers that have matched
diodes built in and many of you may know
these as MCL, SBL and SRA series and their
variations. They are now becoming difficult
to obtain and are passive devices, hence
having no amplification. | have several here
so if anyone wants to ‘play’ with these | can
send for the cost of the postage. The other
way is to use dedicated mixer integrated
circuits (ICs) that have mixers as part of their
infrastructure. It is the IC method | have used
inthis design.

As with all non-linear mixing (mixing
using semiconductors) there are sum and
difference frequencies produced as well as,
probably, the generated frequencies. This
is the principle of the superhet (supersonic
heterodyne) where the difference
(intermediate) frequency is in the ultrasonic
(supersonic) spectrum and one of the
popular frequencies is 455kHz. The Sum is

the total of the received frequency and the LO
frequency. The sum of the two frequencies

in a direct conversion receiver is very high
and at a received frequency of 7MHz plus the
LO of 7.02MHz this will be 14.02MHz. The
difference will be 2kHz so it is an easy matter
to retrieve the audio by the use of an audio
frequency (AF) filter.

The Circuit

The block diagram, Fig. 2, shows the

general setup of the complete receiver. The
bandpass filter is tuned with a pair of varicap
(variable capacitance) diodes to provide
received signal peaking, which also help to
remove strong broadcast spreading on other
parts of the band.

The Mixer, LO, AF filters and preamp are
all incorporated in the MC3361 integrated
circuit. The loudspeaker (LS) output uses the
popular LM386 integrated circuit.

The circuit diagram, Fig. 3, shows the
complete receiver for the 40m band but
other bands can be used by changing the
coils for the bandpass filter and oscillator.
Some component values may also have to
be changed to suit the resonant frequencies
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Doing it by Design
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Fig. 1: Block diagram of typical tuned radio
frequency (TRF) receiver. Fig. 2: Block diagram
of direct conversion (DC) receiver. Fig. 3: Circuit
diagram of the 40m DC receiver. Fig. 4: The
printed circuit board layout (not to scale)

for the different bands. Try it, because this is
what amateur radio is about. The bandpass
filter is tuneable so enabling peaking of

the received signals and attenuating the
unwanted ones. This is the principle of the
‘preselector’ in early radio receivers. It can
also be an antenna input gain control so
being able to reduce very strong signals

to avoid any overloading by off-tuning this
control.

Description

The output of the bandpass filter is taken
to pin 16 of the MC331C integrated circuit,
which is the main part of the receiver. The
only other integrated circuit to complete the
receiver is the popular audio output type
LM386. The bandpass filter is double-tuned
and fully variable from 7.00MHz to 7.20MHz
with the aid of a pair of varicap diodes. This
allows peaking on any part of the band.
The oscillator is built into the MC3361 (its
power is derived from the 78L09 regulator)
and just a coil and capacitors (polystyrene)
are needed for the frequency required. The
coil used is the same part number as for
the bandpass filter but with the iron dust
core removed. The fixed capacitors are
used to set the circuit to resonate at 40m
with the band setting made by the trimmer
and the varicap diode tuning carried out
with a ten-turn potentiometer. The MC3361
also contains a good filter for CW and SSB
reception and is done with the aid of the
47pF capacitors on pins 10 and 11 along
with the 47Q resistor. A change of value

(or bypassing) this resistor will produce a

5.3uH 5.3uH

SBp 12p G
&

g o
a3 42, 56
33 2@ 6

3XISV149

different filter cut-off frequency. The audio
stage, and it's quite loud, is provided by the
popular LM386 IC. The gain has been set

to x50 with the 1.2kQ resistor on pin 1 and
the 10pF capacitor on pin 8. There is also

a 12V zener diode connected at the power
connection on pin 6 and is to avoid excess of
12V should the receiver be powered by the
shack 13.8V power supply.

PCB Layout

The PCB layout is shown at Fig. 4 (not

to scale). This is single-sided with a
groundplane on the track side and all the
components are through-hole types. The
coils used are 10K 10mm types and are
replacements for the TOKO KANK series,
which are no longer available or difficult to
obtain. There are several suppliers for the
10mm coils, including the G-QRP club. The
varicap diodes are two-pin types and have a
wide capacitance range (25 to 500pF) as can
be seen in their datasheet. The photo, Fig. 5,
shows the board assembled and under test.

Setting Up
Set up the oscillator first by setting the
trimmer to about half-way and turning the
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ten-turn potentiometer anticlockwise and
removing the core (and discarding) from the
oscillator coil. Using a frequency generator
with a short antenna connected, set it to
7.00MHz or slightly lower. Adjust the trimmer
until a signal is heard from the generator.
Another way is to place an antenna lead
from another (shack) receiver near the DC
receiver’s oscillator, set to CW (to heara
tone) and tuned to 7.00MHz. Adjust the
trimmer until a tone is heard on the other
receiver. Turn the ten-turn potentiometer

to fully clockwise and a signal at 7.2MHz
should be heard on the other receiver or if

a signal generator is used, the signal will be
heard on the DC receiver.

Once the frequency is set it is easy to set
up the bandpass filters. Tune the DC receiver
to the bottom end of the band (7.00MHz)
and adjust the cores in the two transformers
so they are flush with the top of the cans.

If a signal generator is available, set it to
7.00MHz or a little lower (6.98MHz). Turn
the peaking control fully anticlockwise
and finally adjust the cores of the two
transformers for the loudest signal heard
in the speaker. Turn the peaking control
fully clockwise and the signal generator to
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Fig. 5: The assembled PCB.
Fig. 6: GW8LJJ's DC receiver for 40m.

7.20MHz and the signal at that frequency
in the speaker should be loud. Turn the
control back and the signal should start

to drop down in level. Listening on air you
will be able to peak wanted signals and it
will also be useful for reducing close signal
interference.

Bvailable Parts

| am able to supply a PCB and some of the
parts that you may not have in your ‘junk box’
or that are otherwise expensive or difficult to
obtain. The ten-turn potentiometer (pot) is
readily available and can be 50kQ as | have
used or even 100kQ for a slower and more
selective tuning. A standard linear pot can
be used with a ten-to-one, or similar, slow
motion drive. | have made a ‘picking list’

that can be sent upon request for the parts
that | am able to supply on a non-profit, cost
recovery basis.

References
+MC3361CP: Datasheet
+LM386: Datasheet

+ ISV149: Datasheet
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Billy McFarland GM6DX
practicalwireless@warnersgroup.co.uk

he time came for our annual

club (the GM DX Group) trip.

Some of the guys who went

to Liechtenstein (HBO) two
years ago said they were up for another
trip. Europe makes an ideal choice for a
DXpedition. Ease of access and lots of
DXCC countries are only a few hours or
minutes apart. The club DXpedition to
HBO was a success but the 38-hour drive
was not so favourable. Using Club Log,
a search around Europe showed that
Luxemburg was still needed by many and
from experience we knew was only about
four hours from Calais. So, it was decided
that we would travel to Luxembourg (in late
May).

Logistics

Two main things when planning a trip are
how do we get there and where can we
stay? The travel is easy enough. A ferry
booking and some petrol gets us there so
the priority was accommodation. The first
choice is Airbnb I have generally found
that most are happy to host amateur

radio operators and allow them to install
antennas so we stuck with Airbnb and got
searching. Not many options came up

but one those had lots of space and was
located in Baschleiden. A few e-mails later
confirming we could put antennas up and it
was booked.

We had lots of thoughts about what
vehicle to use to get there but Jonathan
MMOOKG's camper van was the best
choice. It allowed 6m poles for masts and
with room for us to take amplifiers and
so on. We just had to make sure we didn’t
exceed the 4.5 tonne maximum load.

We got weighing. Some team members
(MMOVPY and MMO0JZB) had to lose a few
pounds as the weight quickly added up!

Our experience from HBO taught us that
we needed a dedicated VHF station so
this was written into the plans. A2m and
6m station and two HF stations would
complete our setup. The time came for us
to pack up the van and make the journey.

The Journeyand Setting Up

One of the longest parts of the trip to any
part of Europe is the drive from Stirling to
Dover, therest is easy. We don't understand
why G stations don't make the trip over
more often because it's a stone throw away
and would result in many pile-ups. Eight
hours got us to Dover where we made the
earlier sailing on the DFDS ferry and arrived

A Club DXpedition

Billy McFarland GM6DX relates the fun of a
club trip to somewhere a little different.

in Calais about 9am. We had scoffed a nice
full English breakfast on the ferry so we
just needed fuel to get us going.

The drive there was easy enough nice
and warm until Belgium, where it poured
down all the way to Baschleiden, Fig. 1.
On arrival at the house we were met by
our host Vincent who was a technology
teacher and wanted his full class to visit
us during our operation (turns out it was
a holiday there and the schools were
closed). He was more excited about the
trip than us. He showed us around and let
us gettoit.

We had decided that two of us should
go and buy food while the others set up the
stations. A nice conservatory hosted the
shack with lots of space for the Hexbeam,
two verticals and VHF mast. About two
and a half hours later and the full station
was complete. The first station consisted
of the Hexbeam plus Icom IC-7300 and
Acom 1000 amplifier. The second station

had the 30/40m vertical and, again, an IC-
7300 and Acom 1000. The third station had
a six-element beam for 6m, seven-element
beam for 2m, IC-7300 and 300W amplifier
for 6m along with a new Ilcom IC-9700 for
2m, Figs. 2 and 3.

Onthe Air

The first night we were active was the CQ
WPX CW weekend where the bands were
bouncing with activity. | had a play around
with the contest and was the sole CW
operator for the trip. 6m was busy and all
in all we felt that we would be enjoying lots
of activity on all bands. However, come
the Monday the bands had crashed and
activity was sporadic and challenging.
Stevie MMOVPY called for 45 minutes with
just one reply, hardly worth the electricity
to be honest. We decided that we would
check FT8 and it was jam packed with
activity so John MMO0JZB put out our CQ
call and the screen was full of replies. This
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continued for our full trip. If it wasn't for
FT8, we wouldn't have had anywhere near
as many QSOs.

Ross MMOOBT was on 2m and 6m
where, again, FT8 was the mode to be on.
This we could understand but when signals
are hitting you at S9+20dB on HF people
should really QSY to higher bandwidth
modes such as CW or SSB. We did this and
called. It was just that nobody else did but
they all sat on FT8. This forced us to be on
FT8 more than we liked. E77U asked us if
we could try a 2m QSO. The only way we
could see it working would be some sort
of scatter using MSK144. We had never
done this so it was a new experience. We
managed the contact using our 80W and

7-element beam, bouncing our signals
off a passing aeroplane, one of the best
contacts of the trip.

The noise level was pretty much a
dead needle but we did get some noise,
which we identified as an electric fence.
The timed broadband pulse was a give-
away so we took to our heels and found
the source about a mile away. This wasn't
a DC electric fence but a homebrew job
by a local farmer and we weren't going
anywhere near it, Fig. 4. We got a visit from
Mich LX1KQ who even worked a new DXCC
for himself while visiting.

Reflections
There'’s nothing in Baschleiden or anywhere

Fig. 1: Arrival in Baschleiden.
Fig. 2: Stations 1 and 2.

Fig. 3: Station 3.

Fig. 4: The dodgy electric fence.

near it so this meant that we were stuck

in the house operating radio (even when
conditions were rubbish). A limitation of
using Google is that it shows lots of shops
and pubs nearby but what it didn't show
was they were all closed! Something to
take into consideration for planning your
own trip.

We had some breakthrough between the
VHF station and HF 1 with the Hexbeam.
We had bandpass filters and the antennas
were well separated. Our conclusion was
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Fig. 5: Sorting out the stuck 2m feeder.

Fig. 6: Passing through Bastogne.

Fig. 7: If the radios work OK, something else
will fail! Fig. 8: The team: MMOVPY, MM0JZB,
MMOOKG, MMOOBT, GM6DX.

radio proximity. We used the same setup
in HBO and had less antenna spacing but
the rigs were well spaced apart and we
had no breakthrough. If you're going to use
the IC-7300, make sure there is plenty of
space between the rigs - this was our main
learning point. The 2m feeder got stuck

on the TV rotator, which required some
adjusting with cable ties and duct tape,
Fig. 5. Overall, though, there weren't many
issues.

Throughout the week conditions were
up and down and FT8 continued as the
main mode. In the end we managed 6048
QSO0s with 654 on 6m, 115 on 2m with
the furthest contact being E72U at 1200+
miles away and 5279 on HF.

On Friday the time came to pack up
and head home. We were happy with our
QSO0 count given the band conditions. We
passed by Bastogne, Fig. 6, and just got
into France when we had a blow-out on
the van tyre, Fig. 7. Changing the tyre on a
French motorway was definitely a scene
from a Carry On movie.

In conclusion the trip was a great
experience and | wish that more people
make use of our CEPT agreement,
especially those near Dover. QSL is via
MOOXO and LoTW. You can see a short
video of our trip at:

https://tinyurl.com/rzjdm83
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lan Dilworth G3WRT
practicalwireless@warnersgroup.co.uk

bought a MyAntennas EFHW-8010

[1] and installed with a tree as one

support approximately 15m high

and the feed end on a short house-
mounted pole about 11m high. End
feeding a half-wave antenna is a high
impedance connection where the antenna
voltage is a maximum and the current a
minimum. In this commercial antenna the
high feedpoint impedance is transformed
by a 49:1 step-down, wide bandwidth low
parasitic transformer. The main advantage
of this EFHW is that theoretically it doesn't
need an ATU to match to a modern low
impedance transceiver.

See Fig. 1 where the manufacturer’s
measured VSWRis plotted versus
frequency on the horizontal axis with
an antenna one half wavelength long at
3.5MHz. The nine data points all show
frequencies where the impedance
nearly matches 50Q using the built-
in transformer. The manufacturer’s
data suggests that the high impedance
(~2500Q) of the feedpoint is little
affected by proximity, which seems
counterintuitive. Clearly the transformer
loads and dampens the naturally high
impedance of the antenna at resonance
while the little coil shown in the photo, Fig.
2, and incorporated in the antenna, near
the feedpoint, must certainly be sensitive
to its surroundings.

The measured antenna setup is shown
in the photograph. There is a ~40dB
MyAntennas professional common mode
choke in series with the antenna at its
feedpoint. This significantly attenuates
any RF currents on the coaxial feeder outer
and should prevent my measurements
being compromised. There is no
counterpoise or earth connection.

It is clear from Fig. 1 that from 7MHz
upwards there are a number of second-
order resonances evident and that the
periodicity of the resonances are not
exactly multiples. As explained in last
month’s Technical for the Terrified, this is
to be expected because of end effects.

AntennaLosses

The antenna is mounted as shown in the
photographs. Itis in a straight line and

is distant from the tree support by about
6m of insulator. | have measured the
practical response to impedance versus
frequency. My measurements appear as
Table 1. Note the percentage bandwidth
at 80m (3.24MHz centre), which gives an

End Fed Half Wave
(EFHW) Characteristics

Following on from last month's articles on the

End Fed Half Wave (EFHW) antennas, Ian
Dilworth G3WRT describes his use of one in a
suburban environment and makes some revealing

measurements.
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indication of the relatively large coupling
losses due to the interaction of the
antenna with its surroundings. Quite a
useful and unique insight into the effects
of adry roof and wall within a metre or so
of a highimpedance feedpoint for this
antenna around 3.5MHz.

The curious little ‘choke’ you can
see in the photo, Fig. 2, would appear
to do nothing much. It can't add much
inductance. Initially I thought it was a
50MHz choke, itis not. It is employed to
bring the resonances of the higher bands
into the desired range. It is surprising
that such a small winding accomplishes
this task. However, although it certainly
really affects the resonant frequencies of
all the half-wave and multiple halfwave
resonances, it also increases the antenna’s
susceptibility to stray coupling. In fact,
on my illustrated antenna the ‘80m’
resonance is around 3.24MHz!

Studying the manufacturer’s published
data (Fig. 1 again) illustrates the variation
to be expected - 7.06,10.73, 14.24,
18.1,21.32,24.94,28.2 and 29MHz -
quite a variation in each band. Note that
shortening the antenna would likely
resultin, for example, the 20m and 15m
resonances being out of band.

I have not tried optimising the overall
antenna length by shortening the delivered
antenna and hence raising the resonant
frequencies.

Measurement Results

The dampened resonance at 1.57MHz

is presumably due to the quarter-wave
radiator (this is an 80m half-wave wire) and
the badly mismatched transformer at a
current maximum feedpoint and the coax
feed assembly. The resonance at 3.24MHz
(17% bandwidth) is low of the design
resonance and dampened somewhat,
presumably due to the lossy interaction
with the dry roof and wall. | would assume
that when these are wet, the coupling will
be stronger? The resonances at 6.88MHz
and above all show 10dB return loss (2:1
VSWR) of about 5% bandwidth and this
represents relatively low overall loss. |
have yet to figure out what the sharper
resonance at 31.92MHz is caused by.

Antenna Radiation Patterns
For an 80m half-wave antenna, Table 2
shows the number of half wavelengths
versus frequency. Plus, assuming a 12m
average antenna height (in general that
implies 15m supports at each end), the
equivalent height in terms of wavelength.
| have modelled typical radiation patterns
over an average UK soil and at the heights
at which my antenna is supported. | used
the MMANA-GAL software [2]. An inverted
V configuration has a lot to recommend it
but | have not yet tried this because in my
case it would be inconvenient. However,

a 160m version is in my thoughts as an
inverted-V by continuing the wire over the
other side of the tree.

Conclusions

All things considered this is a convenient
multiband HF antenna. It avoids the
hassle and droop usually associated with
current-fed, centre-fed dipoles. It does
not require a counterpoise or radials or
indeed an earth connection. It is capable
of intermittent high-power operation
(there are 500W and 1kW versions of the
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Fig. 1: Manufacturer’s published VSWR plot of
MyAntennas EFHW-8010.
Fig. 2: The author’s installation.

MyAntennas product). The feedpoint
can be at a short distance from the
transmitter. It is, however, sensitive to
unwanted parasitic coupling when close
to the ground or nearby objects, which
can significantly detune it as illustrated.
It could be anideal lightweight portable
antenna in which case perhaps the 18SWG
version may be slightly lighter in weight
and a 40-10m version more practical in
length. As an alternative, for low power
operation, | think it is worth considering
aremote automatic ATU and a length

of wire. That would, for example, allow
5MHz and 50/70MHz operation. Albeit
that a simple wire will require some kind
of counterpoise unless that antenna is
operated as a loop antenna.

(Editor's note: PW advertiser Nevada Radio
had been selling the MyAntennas range

of products but tell me they can no longer
secure regular supplies. Instead, they hope
soon to offer a range of high-power EFHW
antennas from the USA. Meanwhile, they

and other UK vendors offer various QRP
and low power EFHW antennas for various
band combinations. Next month we will
feature the second part of lan G3WRT's
article, where he models the radiation
patterns on the EFHW-8070 as mentioned
in this article)

References

[1] MyAntennas EFHW=8010 and inline
common mode choke - see web. | bought
the antenna directly from the USA to get

Centre 2:1VSWR

resonance (MHz) bandwidth (MHz) % BW
1.57 0.92 58.6
3,24 0.51 17.6
6.88 047 6.8
10.5 0.66 6.3
14 0.68 49
17.53 0.96 55
211 1.08 51
24.6 0.91 37
28.23 0.87 31
31.92 04 13

Table 1: measured resonances and VSWR
bandwidth of the author’s installation.

14SWG wire, which at that time was not
available in the UK. Note that the material
used in the transformer is not suitable for
frequencies below 3MHz. There is another
model available for 160m.
https://myantennas.com

[2] MMANA-GAL Pro. See web. Costs
about £100 but a free more limited version
is available (described in the December
2013 issue of PW).
http://gal-ana.de/promm

Height above
Number of groundin
Band (m) half wavelengths  wavelengths
160 0.08
80 1.00 015
60 1.33 0.20
40 2.00 0.30
30 2.66 040
20 4.00 0.60
7 4.1 0.71
15 5.33 0.80
12 6.66 1.00
10 8.00 1.20

Table 2: Number of half wavelengths on each
band for the 80m EFHW and equivalent height
above ground in wavelengths for the author’s
installation where antenna height is roughly 12m.
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Mike Richards G4WNC
practicalwireless@warnersgroup.co.uk

‘|l start with an apology. I'm unable

to provide the promised look at the

new SDRPlay RSPdx because they

sold-out before Christmas! Maybe I'll
have one for next month. There's still plenty
to cover this month as I'll be continuing
my look of data modes signal monitoring
techniques and showing you how to use a
neat new tool that's found its way into SDR
Sharp.

Off Air Monitoring

In last month’s Data Modes | looked at
direct signal monitoring techniques where
the signal quality is checked on its way to
the antenna. This month I'll look at off-air
monitoring so you can check the quality of
your radiated signal. Thanks to the spread
of SDR technology there are plenty of ways
to set up off-air monitoring. One of the
simplest and cheapest is to get an RTL-
SDR v3 dongle, Fig. 1, from the RTL-SDR
online store ($21.95) at:
https://tinyurl.com/vnp6bpl

It will take a few weeks to arrive from
China but the V3 is a bigimprovement on
the standard TV dongles and covers from
500kHz to 1,756MHz (500kHz to 24MHz
in direct sampling mode). The V3 is also
housed in a metal case and has a TCXO for
improved frequency accuracy and stability.
To use the V3 dongle, or any other RTL
based dongle on a Windows system, you
first need to run the Zadig utility (found
in the SDR Sharp directory) to install the
appropriate driver. This is necessary
because Windows loads the TV/radio
drivers by default, and we need a special
driver to use it as an SDRreceiver. The
process is well documented on the RTL-
SDR site, so | won't repeat it here.

To use the V3 dongle below about
24MHz, you need to run it in direct
sampling mode. In this mode the HF
antenna is routed directly to the ADC
(Analogue-to-Digital Converter) so doesn’t
use the tuner at all. The V3 dongle is
preconfigured to handle this mode of
operation so you just need to selectitin
your SDR software. However, do be aware
that the standard RTL-DVB-T dongles don't
support direct sampling without a few
hardware modifications. Given the low
price of the V3 dongle and the convenience
of automatic switching, I think it's the best
solution. Here are the steps you need
to take in SDR Sharp to activate direct
sampling reception:

- Plugthe RTL-SDR V3 dongleinto a

Off Air Monitoring

Mike Richards G4WNC describes how to use
an SDR recelver to monitor your transmitted sig-
nals and covers an interesting but undocumented

feature in SDR Sharp.

USB port.
+ Start SDR Sharp but don't press the play
arrow.
« In the SDR Source box use the drop-down
menu to select RTL-SDR(USB).
« Click the cogs icon to open the RTL-SDR
Controller panel.
+In this panel, set the Sampling Mode to
Direct sampling (Q branch) and the Sample
Rate setto 2.4MSPS.
+ Close the RTL-SDR Controller panel.
+ Press the play arrow to start the receiver.
For monitoring your own transmissions,
you won't need much of an antenna and a
short 30cm whip mounted outside should
be fine. It'simportant to avoid overloading
the monitoring receiver, so you may need
to add some attenuation in the antenna
feed to the V3 dongle. I've shown the
standard resistor values for a simple T
attenuator in Fig. 2. If you want to be a bit
more sophisticated with your monitoring,
there are some excellent SDR receivers
out there for around the £200 mark with
the Airspy HF+ Discovery sitting at the top
of my list of favourites. If you don't want
to set up your own dedicated monitoring
receiver you could take advantage of those
generous folks that share their receivers
via the internet. A good starting point is
WedSDR (URL below) where you'll find lots
of European based monitors along with
afew in distant locations. An alternative
is the Airspy online network of SDRs that
you'll find on the Airspy site (link also
below). This network has grown rapidly and
you will find lots of Airspy HF+ receivers
available for use. These receivers are all
running the excellent Spy Server software
and many are available for their full tuning
range.

' RTLSDR.

QUICKSTART SETUP GUIDE: RTL-

mﬁlma L

DVB-T+DAB+FM+SDR - |
RTL2832U RB20T2 TCKO-+BIAS T+HF

cerc®

In Qut
R1 R1

20dB - R1 = 39R and R2 = 10R
30dB - R1 =47R and R2 = 3R3
30dB - R1 =47R and R2 = 1R

www.websdr.org
https://airspy.com/directory

SDR Sharp Signal Diagnostics
Regular users of SDR Sharp may have
noticed that a new Signal Diagnostics tool
recently appeared at the bottom of the
receiver control panel. Rather mysteriously,
there is no documentation available. |
searched on the internet and drew a blank.
After some experimentation | was able

to establish the basics of the tool, but |
decided to drop an e-mail to Youssef at
Airspy to see whether he could shed some
more light on the subject. It turns out he
developed the Signal Diagnostics for his
own use while measuring and refining

the performance of the Airspy HF+ and
the new Discovery. Having developed

it, he thought he'd include it in the main
SDR Sharp release in case others found it
useful. Thanks to some help from Youssef,
I now understand how it works and it is a
very useful addition, as you will see.

When examining receiver performance,
we are usually looking for a measurement
that will help us decide whether one
receiver is likely to be better than another.
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Data Modes
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Fig. 1: RTL-SDR V3 dongle. Fig. 2: T attenuator
for monitoring receiver. Fig. 3: SDR spectrum
display of a signal and noise.

Fig. 4: SINAD measurement setup.

At the end of the day, the mostimportant
factor is how well a wanted signal stands
out from the prevailing noise. That
background noise comes from all manner
of external sources but some are due to
the receiver architecture itself such as
intermodulation products, phase noise
and excess gain. Measuring signal-to-
noise (SNR) performance has been an area
of great debate because it's not quite as
simple as it may at first appear. Let’s begin
by looking at a common mistake.

The spread of SDRs means that most
of us will have access to at least one SDR-
based receiver, even if it is the humble
RTL-DVB-T dongle. The spectrum and
waterfall displays of these receivers
provide a wonderful insight into band
activity but can very easily lead you astray
when it comes to measuring sensitivities.
If you're not experienced in measurement
techniques, it would seem reasonable to
say that the signal shown in Fig. 3 has
a signal-to-noise ratio of about 25dB -
the difference between the level of the
signal and the noise floor. However, that
would be incorrect because you have not
taken the receive bandwidth into account.
The noise power is spread throughout
the receive bandwidth, which is typically

6.643.720 ©

-88dB
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Zoom

1kHz RMS
Audio narrow power
filter notch filter meters
Audio from
receiver % - % Noise and
with 1kHz /X/ /\/ distortion
modulation

300Hz to 2.8kHz for SSB. Using this visual
technique, you are effectively measuring
the signal power in a very narrow
bandwidth but looking at the noise across
amuch wider bandwidth. This gives an
inflated signal-to-noise ratio. To make a
more accurate measurement, we need

to measure the RMS (root mean square)
power in the selected bandwidth with the
test signal off and again with the signal on.
The ratio between these measurements
becomes a more realistic signal-to-noise
ratio. Because of the random nature of
noise, these measurements are normally
integrated or averaged over a relatively
long time (5 to 30 seconds). Another
common measure of sensitivity is SINAD
(Signal to Noise And Distortion). The
measurement of SINAD uses the same

Signal,
>N\ noise and
distortion

averaging techniques and compares

RMS values but employs a different
measurement technique. I've shown a
simplified diagram in Fig. 4. There are two
main differences. The first is the use of a
conditioning bandpass filter to shape the
audio from the receiver. The second is the
use of a very sharp notch filter to remove
the TkHz modulation. By using a notch
filter this measurement captures distortion
products from the test signal as well as the
noise.

Using the
SignalDiagnosticsTool

Now that you understand the basics of
signal-to-noise ratio measurement, you
can appreciate the value of the new Signal
Diagnostics tool. The new tool provides the
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Fig. 5: HF+ settings for sensitivity testing.
Fig. 6: SDR Sharp Signal Diagnostic controls.

all-important RMS power measurement
with an adjustable integration period and
the facility to store a reference measure-
ment. Let’s run through the procedure for
taking a simple signal-to-noise measure-
ment so you can see how it works. As we're
looking for the best sensitivity from the
receiver, you should turn the AGC off and
increase the manual RF gain controls to
whatever setting is recommended for max-
imum sensitivity. In this example I'm mea-
suring my Airspy HF+ Discovery at 7.2MHz.
Here are the steps:

Start with the receiver connected and

¥ Signal Diagnostics *

[[] enavled

Source
Reference

Integration (sec)

Power:

+ Remove the antenna termination and con-
nect your signal generator tuned to 7.2MHz
with an unmodulated output of -120dBm.

Reset
Filtered IF v
0.00 dB Acquire

Rebuild

Reference: Pressing the Acquire button
sets the current power reading as the refer-
ence. This is normally used to capture the

SDR Sharp tuned to 7.199MHz USB. AGC is
off, HF preamp is on and the HF attenuator
is 0dB, Fig. 5. Note that for accurate results
you should give the receiver time to warm
up before making any measurements.

+ Terminate the antenna socket with a 50Q
resistive load.

+ Enable Signal Diagnostics by clicking the
Enable box.

« Set the Source to Filtered IF or
Demodulator (I used Filtered IF).

« Set the Integration time to 30 seconds
and click the Reset button.

noise floor.

Integration (sec): As the tool is primar-
ily used either to measure the noise floor or
the signal-to-noise ratio, the measurement
needs to be taken over a sufficiently long
period to smooth out the naturally random
nature of noise. The technique used in the
Signal Diagnostics tool is a rolling integra-
tion of the data using the period specified
in the Integration field. The Rebuild button
is used to restart the integration period and
therefore the power measurement.

Power: This provides an integrated

* The power reading will steadily build up
during the integration period.

+ When it settles, the resulting power read-
ing will be the signal-to-noise ratio (mine
was 15.9dB).

You can now experiment with different
input signal strengths to see how the SNR
changes. When you change the input level,
click the Rebuild button to restart the inte-
gration period.

Here's a summary of the Signal
Diagnostics controls, Fig. 6:

Enabled: Tick this box to start signal di-

+ Wait for 30 seconds while the Powerread-  agnostics. measurement of the RMS power in the se-
ing settles. Reset: This resets the tool to its default lected bandwidth and measurement point
+ Once the power reading has settled (mine  settings. (filtered IF, full IQ or demodulator).

was -100.69dB), click the Acquire button
to use this noise floor measurement as the
reference.

That's it for now but next month I'll show
you how to generate accurate low-level RF
test signals for receiver testing.

Source: Select the measurement
source, which can be: Filtered IF, Full IQ or
Demodulator output.
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Where have the Sunspots Gone?

Joe Chester MW1MWD asks “was 2019 the
worst year ever for radio wave propagation?”

Joe Chester MW1MWD
mwTmwd@gmx.com

11 ow was your year with that new
radio?”, asked my friend M last
week. Now | know he's been
clocking up the QSOs at record

rates. But he does this mostly by joining
DXpeditions — anywhere, anytime, he's
there. And you'd want to see the antenna
farm he has built way out in the country —
GCHQ are envious! | mumbled something
about the sunspot cycle and put a beerin
his hand, hoping to distract him. But as
always, he's right.

HowWasitforYou?

So, how was your year, then? Just to get
this started, | can tell you that I've added
exactly two to my DXCC score during
2019. I've run three special event stations
and been active most days. Then one
day I looked at the DX Cluster and found
there was no one reporting any SSB
QSOs. None. On any band. Impossible, |
thought. So, | sat there watching it for a
while until a few QSOs appeared. Don't
get me wrong — | understand that the DX
cluster is a sampling exercise. It provides
a subset of what's going on, so it’s not
the complete picture because many
people don't bother reporting their QSOs.
Most restrict themselves to ‘spotting’
something of particular interest. The
question | am trying to answer is whether
the current solar minimum, that of Cycle
24, is creating the worst period of HF
propagation since radio transmissions
began around 1900 with Marconi. Let’s
start with some evidence, even if some of
it may be a bit anecdotal.

To begin with, I think | should add a bit
of areality check here. As we all know,
the propagation of radio signals depends
on various layers of ionised gas in the
atmosphere. These layers change all
the time, mostly unpredictably. There
are lots of sources with more detailed
descriptions of the various mechanisms
by which radio signals on various
wavelengths are absorbed, refracted and
reflected by the atmosphere (and articles
in PW are a great example of these
references, such as the bimonthly Making
Waves column). And there are even
modes of propagation that utilise passing
aircraft or even spacecraft to succeed!
So, neither propagation, nor its prediction,

16
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are exact sciences. While propagation
forecasts can be useful, it is also the
case that, like the weather, the forecasts
can be wrong. A less than favourable
forecast is certainly not an excuse for not
getting on the air and sending out a CQ
to see what happens. | know for a fact
that I have personally been disappointed
when something that should work fails,
and pleased when something | thought
impossible works! The right strategy is
get on the air, whenever possible!

Lookingbackat2019

With all that said, | now want to get back
to conditions in 2019. There has been

an active discussion on QRP-L under the
subject ‘Rock Bottom'. Bobby AK4JA
summarised it in a longish e-mail. Now
he admits that his evidence is a bit
unscientific. However, | think he gets to
the heart of what many people are saying,
in e-mails and on-air. Signal fading is
more frequent and more pronounced,
atmospheric noise levels seem higher,
and operating is getting tougher,
especially for the QRP gang (!). The SOTA
and WAB people are also struggling a
bit. For example, Graham G4JZF, in an
e-mail on the WAB list one day put it like
this: “On 7160. Conditions not good”. Phil
G7AFM wrote “calling, but no luck”, and

a day later Jake G1YFF said he worked
two stations and nothing else was heard.
The only station from Scotland | hear
these days is Geoff GM8OFQ on the
Island of Hoy, in the Orkneys. | hear him
regularly on 40m SSB, pushing 350W
into a huge 4-element phased inverted-V.
He also has a 2-element phased vertical
(obviously not short of space then!).
That said, in the ARRL Field day in July,
Todd N9NE reported that even though
the bands were ‘rotten’, the team made a

total of 829 contacts, about half on CW
and the other half split between SSB and
FT8. However, this was big operation
with two HF stations and four operators.
But the transceivers were KX3s, running
5W QRP into a pair of doublets. A great
performance, that, which illustrates the
general point | made above. Get on the air
and call CQ!

The Solar Data

We all know that radio propagation
depends, however indirectly from a

solar physics point of view, on sunspot
numbers. The evidence about sunspot
numbers is anything but anecdotal —it's
real data. In the early part of 2019, the sun
was clear of sunspots for weeks on end.
David GOFVH, reporting on the WAB list
on May 24th, said that the sun had been
spot free for a total of 79 days, nearly half
the year on that date, the lowest since
the 2008 minimum. Indeed, the whole
month of February produced not a single
sunspot. On the June 19th, David again
reported that the Sun had been spotless
for a further 31 consecutive days. And on
the September 30th he reported that “the
sun hacked up its 198th spotless day of
the year”. So far, writing towards the end
of 2019, the Sun has been blank 73% of
the time this year. Unsurprising really, as
we are at solar minimum now. Look at the
image on page 66 of January’s PW. If this
slide continues, we are heading for the
lowest solar minimum in a century.

Looking to the Future

If the evidence suggests that in line with
the spotless Sun, propagation in 2019
has been anything but good, then what
about the future? The effect of sunspot
numbers on propagation is indirect. The
sunspots themselves produce only minor

Notes from a Small Station
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Fig. 1: Historical solar data.
Fig. 2: Last July's appearance of AR2744.
Fig. 3: The future of amateur radio?

effects on solar emissions. However, the
magnetic activity that accompanies the
sunspots can produce dramatic changes
in the ultraviolet and soft X-ray emission
levels. It is these changes that have
important consequences for the Earth’s
upper atmosphere, and hence for radio
propagation. In addition to the effects of
sunspots, lots of other solar activity also
affects the Earth. The most dramatic of
these are CMEs, Coronal Mass Ejections.
This is not about people being thrown out
of a disco-rave at the Coronal nightclub. It
refers to the occasional eruption of large
parts of the Sun's corona, which sends
charged particles Earthwards, leading to
the Aurora.

But while CMEs and related eruptions
can have a dramatic impact on
propagation, everyday use of radio
transmissions is linked directly to sunspot
numbers. Therefore, it is important to try
to understand what causes sunspots.
When | was a lad, watching Patrick Moore
on the black and white TV, the answer was
“who knows?”. Since then, solar physics
research has developed dramatically,
thanks to the large range of satellites we
have launched specifically to look at and
take measurements of the Sun’s activity.
And not just at visible wavelengths, even
if the LASCO images are striking in their
own right, but at every frequency of the
electromagnetic spectrum. Spacecraft
are also capturing and analysing particle
emissions from the Sun. You have only to
look at a web page, such as that of Paul
NONBH (below) by, to see all of this.

hamgsl.com/solar.html#add

Causes of Sunspots

So, with all this data, what can we say
today about what causes sunspots?
Now don't give up - like you, I'm aradio
amateur not a solar physicist (although |
do have a physics background). In brief,
but you saw this coming, sunspots are
caused by changes in the Sun’s magnetic
field. The most striking piece of research
about this was recently published in the
scientific journal Nature, possibly the
world’s most prestigious peer-reviewed
publication. This paper (Nature, June
24th, Article number 9197,2019) is
striking, and, perhaps understandably,
has caused a bit of a stir internationally
(I'll'tell you why in a minute). These results
are suggesting that it is the complex

dynamic relationship between the Sun’s
magnetic field and that of the planets
as they orbit the Sun, which drives the
production of sunspots. This new theory
maps consistently onto the past data, and
even reproduces the well-known Maunder
minimum, a period of almost zero
sunspot numbers around 1700, which
lasted for 70 years.

These results tempted researchers,
led by Prof V V Zharkova from
Northumbria University to extrapolate this
methodology forward. Their prediction
is for a new grand solar minimum, a new
Maunder minimum if you like, starting in
2020, and running until 2053. | contacted
her by e-mail, and she told me that based
on this work she thinks that “Cycle 25 will
only be slightly lower than 24, but cycle
26 will be 70% lower”. This magazine is
about radio communications, so I'm not
going to start examining the physics
of what appears to be happening. But
this prediction not good news for radio

propagation — 35 years of no or very few
sunspots starting in a few years?

OtherViews

Of course, there are other viewpoints
about this prediction. And as Einstein
famously put it, forecasting is notoriously
unreliable, especially about the future.
PW'’s renowned HF expert, Steve PJ4DX,
ever the optimist, tried to cheer us all

up last January (p. 36) by saying “The
year 2109 looks like being when sunspot
cycle 25 begins in earnest....a gradual
improvement in HF propagation should
begin to be seen”. However, he updated
his forecast in October, saying that the
Australia Space Weather service now
predicts that propagation will continue to
decline until April 2020.

When Kevin KDSONS put a reference to
the Zharkova paper on the list, a number
of people replied positively. For example,
Dale WC7S said “WOW!! Finally, an
explanation | can understand...Great find”.
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Now | guess you can see what's coming
next. John WA1EAZ said “The evidence
has already made this article obsolete”.

| couldn't resist, so | asked him to quote
this evidence. He sent me a NASA press
release. In this Dr Lisa Upton, from the
Space Systems Research Corporation,
a commercial company that does some
work for NASA, says “we expect Solar
Cycle 25 will be very similar to Cycle 24:
another fairly weak cycle, preceded by a
long, deep minimum”. If my eyes don’t
deceive me, both of these researchers
appear to be saying the same thing!
(sorry John!). Which, if we are focused
just on RF propagation, would seem to
mean that the current solar minimum will
continue a while more, and the next solar
maximum will be the same or slightly
worse than the last one, fairly weak by
historical standards.

ConflictingForecasts

Where the two forecasts differ is about
what happens after that. Prof Zharkova
says we are in for a long period, 30
years or more, of weak solar activity,

and significantly fewer sunspots, a new
grand solar minimum, like the Maunder
one. Dr Upton says that she can find no
evidence of that in her work. We radio
amateurs are not necessarily sufficiently
qualified to make a judgement on these
competing claims. And as Zharkova said
to me during our brief discussion when |
asked about the potential impact on RF
propagation, “we will just have to wait a
few years and observe from the front row
the spectacle that the Sun has prepared
for us”. Nicely put! But | also think that as
operators we are more concerned right
now about what'’s going to happen in the
next few years, rather than more distant
forecasts.

What, then, to conclude from all of
this? The question | was seeking to
answer was about propagation in 2019.
As this was solar minimum, a really low
minimum, propagation in general was
down on previous years. “Not news”,
says my friend M. Well he would say
that. In trying to answer this question, |
was, naturally, drawn into a bit of forward
thinking. To misquote the poet Shelley

(specifically his Ode to the West Wind),
I'm tempted to say that if solar minimum
has now arrived, can solar maximum
be far behind? Most experts expect the
current minimum to last into 2020. But
maybe there’s a bit of positive news.
Spaceweather.com reported that on
July 1st, a sunspot ‘nearly’ appeared
on the Sun’s southern hemisphere.
It quickly disappeared and wasn't
numbered officially. The interesting
thing about it was its polarity — the
opposite polarity to the sunspots of
cycle 24. Hales Law states that sunspots
change polarity with each new cycle.
Observers immediately concluded that
this might be the herald of the start of
the new cycle. When a sunspot appeared
on July 8th, with the same reversed
polarity (called AR2744), scientists
confirmed that indeed cycle 25 seems
to have started. So good news for radio
operators, propagation in 2020 should
be better thanin 2019.

Time to start planning those Field
Days, but more importantly, whatever the
predictions say, it's time to get on the air!
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Making Waves

Steve White G3ZVW
practicalwireless@warnersgroup.co.uk

t was only in November last year that

| wrote about the dying Solar Cycle

24 and how the first Sunspot of Solar

Cycle 25 had been seen on the Sun’s
surface in April 2018. On Christmas Eve
two Sunspots from Cycle 25 appeared on
the same day, one on each side of the Sun’s
equator.

Fig. 1 shows the spots in question,
circled. Neither of them was particularly
large or long lived. Perhaps the most
interesting thing about them is that they
were about 27° North and 30° South of the
equator respectively. These are exactly
the kind of latitudes we should expect of
sunspots from a new Solar Cycle, so it looks
as though the doom-mongers who said
that the Sun was going to enter a prolonged
period of low activity are wrong. | certainly
hope so. Several experts in HF propagation
are currently forecasting that Sunspot
Cycle 25 will follow a similar pattern to
Cycle 24, which is still not over. They are not
forecasting a huge peak, but they may have
to change their opinions when the new Cycle
actually gets going. At the time of writing the
changeover between Solar Cycles has not
been declared.

Examining the Numbers
There are two American bodies that have a
distinct interest in Solar activity, the National
Oceanic and Atmospheric Administration
and the National Aeronautics and Space
Administration. These words don't exactly
trip off the tongue, so they are usually
abbreviated to NOAA and NASA. Their joint
Solar Cycle Prediction Panel has issued
a graphic prediction for Cycle 25. Fig. 2
shows Sunspot numbers over the past 25
years. The jagged lines show the short-
term variations and the thicker lines are the
smoothed figures. They are predicting a
peakin July 2025.

Something that caught my eye and that
can be seenin Fig. 2 is that Solar Cycle
23 was longer than the average period of
11.1 years. It was 12.3 years long, which
meant that Cycle 24 started a bit later than
it might have. Something else you can see
is that when Cycle 23 ended, the Smoothed
Sunspot Number was extremely low. This
meant that in contrast to several preceding
Solar Cycles, Cycle 24 started from almost
zero. I'm hedging my bets here but it looks to
me that because Cycle 24 started late and
from such a low base it didn't have as much
time to build up as other Solar Cycles had.

The end of Solar Cycle 24 is also seeing

Cycle 25

Steve White G3ZVW looks at the much
anticipated arrival of Solar Cycle 25, which might

be just around the corner.

Smoothed Sunspot Numbers at a very low
level. You can see this in Fig. 2 as well. In
that sense the state of the Sun is very similar
to how it was at the end of Solar Cycle 23.
There is no doubt that Solar Cycle 25 will not
get a ‘helping hand’ at the start, which Cycle
23 got. This supports the conclusion by the
NOAA and NASA Prediction Panel that Cycle
25 will not be epic (my description). The only
difference | can see is that it looks as though
the start of Cycle 25 will not be late, which
should give it longer to build to a peak.

Confusion

I would like to take this opportunity to throw
alittle light on a topic of HF propagation that
can easily cause confusion. For along time
two similar graphs have been published, and
because they look similar some people think
they are the same. They aren't.

1. Solar Flux Index (SFl) is the amount of
radio noise (or flux) emitted from the Sun
at a frequency of 2800MHz (the frequency
often being referred to as 10.7cm, its
wavelength). The units on the left of the
graph in Fig. 3 for the red line are Solar
Flux Units. You'll see that even around the
periods of Sunspot Minima (1996, 2008,
2019) the Solar Flux Index does not drop
below about 70. The bigger the number, the
better you are likely to find HF propagation.
There are some rules of thumb to describe
the situation:

70 Poor

80 Fair

90 Good

100+ Very good

2. Sunspot Numbers (SSN) are derived
daily. They are not a simple count of the
number visible Sunspots, there is some
maths involved. Even though the maths is
basic, | don't feel it will be helpful for the
majority of PW readers if | go into it in this
series. Those who want to know the formula
should not have any difficulty finding it on
the internet. The units on the left of the graph
in Fig. 3 for the blue line are the Sunspot
Number.

Sunspot Numbers vary by much more
than the Solar Flux, because even when no
Sunspots are visible there is still radio noise
being emitted by the Sun.

Where’sthe ActionToday?

The amateur bands that often yield the
best results during low points in the Solar
Cycles are the lower frequency ones. This
is because during low points in the Solar
Cycles there is often a bit less absorption
by the D Region of the ionosphere. The D
Region is the lowest part of the ionosphere
and only present during the hours of
daylight. It is responsible for absorbing radio
signals but it doesn't do so evenly across
the radio spectrum. D Region absorption
diminishes as frequency increases,
which is why there is very little co-channel
interference on Medium Wave broadcast
stations during the day but much more at
night (when the D Region has dispersed). It
also needs to be mentioned that because
the D Region is only present at night its
effect is not the same across the whole of
Great Britain. In the winter there are about
eight hours of daylight in Southern England,
whereas there are only about six hours in
Northern Scotland. Logically, the D Region
exists for a shorter time across Scotland.
The 1.8MHz (160m) amateur band is
similarly affected. Listen around during
the day and all you are likely to hear is
localinterference and stations up to tens
of miles away. Unless there is a local net,
people know not to bother with the 1.8MHz
band during daylight hours. It's a different
story at night though. As it gets dark the
band opens up and signals can then reach
higher layers of the ionosphere, where they
do get refracted back to earth. Contacts all
around the UK and well into Europe become
possible. From later in the evening contacts
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Fig 1: Solar Cycle 25 Sunspots of December 24th ~ nE IS Ta .
2019. Solar Dynamic Observatory (SDO) image. ‘ S l:) LA R CYCLE 2 J‘ C t E NSU ,P P E D , - T I,D ! ,J
Fig 2: Recent Solar Cycles and the NOAA and NASA j
prediction for Cycle 25. Fig 3: Graph of Solar Flux .
and Sunspot Numbers from 1995 to 2020. hll
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to North America also become possible. E ]
But now some Good News. Something = T
has come along which is causing people to = July 2025 |
go back and re-examine the rule book. It's a - b i
topic I mentioned in this column in January Q i
. o -
— FT8, one of the suite of datamodes from 73] 4
Joe Taylor K1JT. Over the winter some _—“‘J ]
people have been experimenting with FT8 ) o
on 1.8MHz during the day and publicising 4
the results of their experiments, which have 25 "
been quite surprising. People with modest q
stations (i.e. modest power and not even R e B iy
a proper antenna for the band) have been 2000 2010 2020 2050
hearing and working very long distances. DATE
How about Australia during the evening?
Okay, that's certainly a very long distance, 200
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time the radio path is all in darkness. But A
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If you're thinking of trying FT8 on 1.8MHz,
please note that: 70

(1) The experiments and contacts | have 60 \ I \
written about above took place during the 50 o & \ I \
winter. Radio propagation in the Spring i PINgone
and Summer is not going to be the same, \ /| | Junspot \ \
because of seasonal changes. A \ / umbers \ / ‘\

(2) Sometimes a long-distance radio path 20 T Y N
might be open for just a few minutes. 10 o \\ ‘\

(3) You should not expect strong signals 0 ™ nd
on radio paths that are marginal.
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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

TitanicTales

Dear Don,

| found John Ashmore’s letter in the
February issue of PW very interesting
because we have a small Titanic themed
display at the Museum (Internal Fire near
Cardigan). | hadn't heard Howard Littley’s
story before, but it is entirely possible.
Before telling a related story from Wales,
I'll respond to some of John's queries. The
transmitter on Titanic was a 5kW rotary
spark transmitter, the most powerful

fitted to any ship at that time. It had a very
distinctive musical note, much smoother
than the raspy tone associated with
straight spark transmitters. The frequency
in use was 500kHz, probably plus and
minus a few hundred! Tuning was not
highly evolved and bandwidth with a spark
transmitter was enormous. Howard Littley
would almost certainly have used a crystal
set, possibly a coherer. Valve detectors
were around in 1912 and the Titanic had
one, but | believe Jack Philips preferred
either the Marconi Magnetic detector, also
known as ‘Maggie’, used with a Multiple
Tuner. Few valves would be in private
hands, there was no broadcast radio, only
CW. The Magnifier Valve was originally

an audio amplifier and was certainly
available, at a price, with a crystal setin
1914. However, an audio magnifier would
not add anything that could not be heard on
headphones. It is most likely that Howard
had a crystal set and a decent aerial. How
good that aerial was is anyone’s guess.
Did he live in a terraced house or a manor
house with grounds? And yes, there would
have been virtually no man-made RFlin
those days, just the odd horseless carriage.

Now to Titanic’s Welsh connection.

Welsh engineer and wireless enthusiast
Arthur (Artie) Moore of Gelligroes Mill near
Blackwood, Monmouthshire, used his home-
built wireless equipment, a crystal set, to
listen to shipping on the Welsh coast.

Inthe early hours of April 15th 1912 he
heard, in Morse code, “Require immediate
assistance. Come at once. We have struck
an iceberg. Sinking. We are putting off the
women in the boats.”

The message from the Titanic, 3,000 miles

away in the Atlantic, was followed by several
others, the last one reading “Come quickly as
possible old man, our engine room is filling
up to the boilers.” After that there was only
silence. The Titanic had gone down.

Moore relayed the news to the local
constabulary, who were sceptical and did
not believe him. Two days later, the local
and national press reported the sinking.

The newspapers also confirmed, as Moore
had claimed, that the new ‘SOS' distress
signal had been used by the Titanic’s radio
operators along with the usual ‘CQD’ signal,
thus proving that Moore had indeed received
the signals from the doomed liner.

Artie was then offered a scholarship to
study at the British School of Telegraphy. He
came to the attention of Marconi himself,
who visited Artie at Gellingroes and offered
him a job as draughtsman. He subsequently
went on to work on Special Admiralty Fittings
during WWI. He later became assistant to
Captain H J Round where he worked on the
development of the thermionic valve.

Artie Moore continued to work for Marconi
and went on to make significant advances
in wireless technology. He retired in 1947.

Sadly, he was in poor health and died in 1949.

Michael Jones GW7BBY/GB2MOP
Carmarthenshire

Dear Don,

I noticed with interest the letter in the current
(February) issue of PW about Howard Littley
receiving the distress calls from RMS Titanic.
| am a member of Blackwood and District
Amateur Radio Society (GW6GW) here in
South Wales and when | first joined the club
was told about a local radio experimenter/

operator who also received the distress calls.

His name was Arty Moore, and though he
wasn't locked up, his story is in interesting
one. | wonder how many others received
those signals and if their reception did
anything to raise the profile of the use of the
‘new’ SOS call. Here is a link should anyone
be interested in further information about
Arty:

https://mcOmnx.webs.com

Thank you for the production of an
exceptionally interesting magazine, which
every month provides some impetus for

me to try different things or seek out new
information.

Mark Morgan MW7MRK

Caerphilly

Dear Don,

| was interested in the letter you published
this month and | thought I'd look at the
Newspaper Archive, and lo and behold It
seems to be true:

The Birmingham Daily Gazette of Friday
November 28th 1913 reported, “Mr H Littley,
an eighteen-year-old West Bromwich youth
has built himself one of the most complete
wireless stations in the country. He was one
of the first to obtain a wireless licence from
the Government and was able to receive in
West Bromwich messages from the scene of
the Titanic and Volturno disasters”.

| guess the Volturno might be this:

https://tinyurl.com/twjrzb6
Charles Brookson G4GBA
Stowmarket, Suffolk

Beginner’sLicence?
Dear Don,
Having read the piece in the January edition
of PW about the Beginners Licence | felt
compelled to write in (something | wouldn't
normally do). Like you | went through the
apprenticeship of SWL for about 10 years
and then the C&G examination in 1976,
becoming GBMZS in 1977. | eventually took
the T2WPM test and got my Class A. For me
an amateur licence is not aright, it has to be
earned and then it's a privilege to hold one.
The entry requirements have been simplified
so many times over the intervening years that
to bring in yet another tier seems to devalue
the hobby even further.

How far does this go? Do we become
a CB service and simply pay a fee to get
on VHF and UHF? Is there then a move to
have a similar service on HF so it's seen
as ‘inclusive’ to those that don’t want to
putin the effort? These are not emotional
questions, but ones that do need to be
considered. Perhaps the rise in non-human-
decodable digital modes (FT8 etc.) will make
this happen anyway. Just leave your laptop
on the radio and go and do something else!
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The only digital mode worth considering is
HDDSUE V1.0 (Human Decodable Digital
Signals Using Ears....in other words CW)
because that requires effort, commitment
and a willingness to learn.

| disagree with your comments on 160m.
It's underused for sure but there is plenty of
activity, even with a modest antenna (part
of the challenge is making it work) and
CWi s active. If people can't be bothered
to learn CW, then you have to wonder, and
so is SSB at the lower end (until part of the
frequency was taken over by digi modes)
using higher power. There are many nets
and experimental work around 1980kHz and
above.

The hobby will survive but weakening the
entry requirement will speed up its demise in
my humble opinion.

Mike Hoddy GOJXX
Worthing

Dear Don,

You asked for feedback on the VHF licence
idea but first | would say that the way | have
tried to encourage people on up herein
Scotland is by giving them an antenna here
and there. For example, | gave my old BNOS
amplifier to Paul 2MOTNM who has just, a
short time ago, worked the D41 station from
South Uist I067HC with 50W and a 6-element
Yagi, at 4710km | think the second furthest
tropo on 2m. It's not easy to stay motivated
out there believe me but FT8 has really
helped. If more VHF amateur operators are
encouraged in this way by digging out old but
good gear then that can in some cases, with
folk willing to try, fire up new interest.

Onthe licence, is this the RSGB at last
acknowledging that the existing Foundation
Licence should have been a VHF one only?

If only they had listened to the folk who said
this many, many years ago and repeatedly,
then we probably would not be where we are
today with a silly kneejerk reaction to falling
activity on VHF.

It's my understanding that many new
licences are issued so that they can go
on Zello with their new calls, which is not
radio at all. In many ways this has been
encouraged by the RSGB when the opposite
should have happened. All this proposal
will do is generate more interference with
folk using these calls with illegal power,
using more useless Chinese handhelds and
making the people who would like to steal
our spectrum more cynical than ever about
amateur radio.

| have another proposal for the RSGB,
which they won't listen to because it involves
accepting and acknowledging past mistakes.
Upgrade existing MM3 and MM6 from a

* Star Lettey
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Amateur Radio can be
good for your Health!

Dear Don,

| have had a few stressful jobs and situ-
ations over the years and seemed to
cope very well and would never believe
that | would have mental health issues.
However, | started to become very de-
pressed and found it very difficult to cope
with everyday life and situations. When
school restarted in September 2018
(1am ateacher), | found myself deal-

ing with lots of issues, which | struggled
with. I saw my doctor and was diagnosed
with anxiety and depression. He gave

me some medication and signed me off
work. My doctor was brilliant and spent
some time talking with me.

In August 2018 | had joined Norwich
Amateur Radio Club (NARC), which
gave me the opportunity to undertake
the RSGB exams to become ‘Licensed’,
which | wanted to do but felt anxious
about.

In the October, | returned to work and
I must admit it was very difficult at first.
The students didn't know why | had been
off but were glad to see me back.

During November, | set about reading
the books and undertook the training
over a few Saturdays and finally took
my Foundation exam, which | passed
(M7SMH). This gave me a great sense of
achievement because | felt | was a failure
in everything I did. | must admit | did feel
very nervous during the assessments
and exam though.

NARC on Wednesday evenings has
various activities, talks and informal/

certain date to Intermediate and then turn
the Foundation exam into a proper VHF-only
licence with lots on antennas, propagation
and, dare | say it, how to adjust a Chinese
handheld to modulate properly!

Atinpot easy VHF exam will degrade the
hobby further. It's crazy to think this will
encourage folk onto SSB and CW FT8 with
5W whereas a proper VHF Foundation with
say 20W straight away may do it. Changing
the existing Foundation to a really good VHF-
grounded one encouraging weak signal work

social events. | got to talk to people

and they made me very welcome. |

was slowly feeling better in myself and
looked forward to Wednesday evenings
for my ‘Radio Therapy' as | would call

it. Last May | took the Intermediate
exam (2E0SIH) and finally in August the
Advanced (MOSIH), so | achieved a Full
licence in under a year!

The help, friendship and support from
the people at NARC has helped me so
much to overcome my mental health
issues without them knowing it and |
thank them for this.

I am now off the medication and my
wife says she has got the old me back
again. However, amateur radio has
become my passion (especially military
green radios) and | enjoy talking to
people in Norfolk and all over the world
on them.

If you are suffering from mental health
issues please see your doctor and get
some help. Itis not the stigma it once
was and is not your fault! Amateur radio
is my ‘Radio Therapy’ and has helped me
to get well.

Simon Hammond MOSIH
Norfolk

(Editor's comment: Thank you for sharing
this Simon. You are, of course, fortunate
to have one of the most active and
supportive amateur radio clubs in your
neighbourhood - I know many of the folk
at NARC and have given several talks
there. A great bunch indeed.)

with signals picked out of the noise, and
explaining how exciting this can be, is the
way to go. Many of us cut our teeth by being
forced onto VHF at the start (the old Class
B licence) where we learned weak signal
handling. When many then went to HF they
were really equipped with the ability to listen
and not just shout over others with 59 signal
reports, which incidentally mean nothing in
these HF contests.

Sadly, most disappear off VHF very quickly
because they want instant gratification
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with big signals and are often given the
impression by the RSGB and advertisers that
weak signals are bad and QRP won't work,
which anyone with experience over the years
will say need not be true on any band.

Finally, before | get back to trying to get
D41CV (!) I have tried by sending many
letters to the RSGB VHF Contest Committee
in particular and the VHF manager about
getting more folk on in Scotland. The other
week | was the only station up here onin the
144MHz Affiliated Societies Contest giving
points away. The RSGB have been asked on
countless occasions to encourage activity in
GM and the north of England and they have
refused to take measures that were proved
to be mathematically fair by changing the
points awarding system in VHF contests.

In conclusion, dumbing down the hobby on
VHF further with this idea is simply not the
answer and will lead to scepticism in Ofcom
and beyond and produce more bad operating
on VHF. The RSGB must start listening and
be willing to correct errors in their thinking.
G4SWX, with all his VHF experience, is being
incredibly naive with this proposal. Don't
doitis my advice but simply be prepared to
correct past mistakes.

Robert West GM4GUF
Biggar, Scotland

Dear Don,

A couple of issues ago Tim G4VXE included
in his World of VHF a piece from the RSGB
suggesting a new Beginners Licence.

Inthe latest issue Tony G7ETW states
that the “Foundation and Intermediate
Licence have become harder in order that the
Advanced could become relatively easier”.

Would it not have made more sense to
have made the Foundation Licence easier?
Then keep the Intermediate and Advanced
unchanged. A new class of licence would
then not be needed. Surely Foundation and
Basic have almost the same meaning.

If the RSGB really want a dead easy to
get VHF and up only licence, make the
Foundation Licence easier and take away HF
to all new licensees.

Dave Allsebrook G1VAC
Derby

Dear Don,
Inthe January issue you asked for people’s
opinion on the idea of bringing in a Beginner’s
Licence. As someone who decided back in
October to look into amateur radio, | thought
that my opinion might be of some interest, as
I have ‘skin inthe game'.

I bought a few issues of PW (for the first
time in 40 years!) and bought and read Alan
Betts GOHIQ's excellent Foundation Licence

Manual. | have enrolled on Rob Cridland
G7LAS's amazing online course. | hope to be
attending meetings of RADARC and BRAC in
the near future.

So, what do | think about a Beginner's
Licence? I really don't think it's a good idea.
If | wanted to, | could buy a CB radio. Surely
that's the Government's provision for getting
untrained people on-air. Some things are
worth waiting for.

I don't currently own any equipment. [ am
happy to wait until | have a licence and have
spoken to people to help me make the right
choices. My worry would be that people
would buy a Beginner's licence, obtain the
limited equipment that the licence would
permit you to use, and become disinterested
in the hobby when then find that they cannot
do much with it, not having the bands, power
or training. It might actually inoculate people
against the hobby, rather than encourage
them.

When | do finally get on air, | hope it will
be with the right licence and training and
equipment that | won't regret spending my
money on! Amateur radio, like all hobbies,
should be a social thing. | would rather see
a push to get people attending clubs than
giving them an opportunity to get on air
without having met their local amateurs first.
Tim Jinkerson
Wokingham

Dear Don and Tim,

| enjoyed this month’s PW. Your flagging the
ideas of a Beginner’s licence leads me to
respond as follows;

The G4SWX text starts with the statement
“they like things the way they ‘imagined’ they
used to be”.

I think clubs seem the same 30 years on.
If anything, they are doing more to provide
training for newcomers. | took a dedicated
evening class through a school, not a club. It
was technical and quite daunting to get into
so | would not say that we should go back to
that although it has a place.

We don't necessarily need more repeaters
but | would say that the introduction of
CTCSS and, in addition, different offsets
on 70cm has killed the wider use of UK
repeaters. The recent lift in propagation
is demonstrating this admirably where
numerous French repeaters have been
the core pathway on 2m FM to a host of
locations across Europe and the UK. |
couldn’t use any local UK repeater for this due
to CTCSS messing things up. Does this count
as wanting things as they were? | don't think
so, | seeitjust as easier access.

Technical requirements could be relaxed
as suggested to facilitate an introduction to

amateur radio. That said, there would need to
be greater emphasis on operating procedures
and etiquette. Already many stations do not
identify adequately between exchanges. So,
this would need to be core to online testing.

| see no reason that younger people should
not be encouraged tojoinin.

Many of us aren'timmediately outgoing
so online training scripts and exams are an
excellentidea.

Should they have access to D-STAR/C4FM
immediately? The proposal is vague here so
how is this to be managed or compatible with
other countries/regions?

| suggest that the lack of VHF/UHF
multimode transceiver availability is a
problem, and that focusing too heavily on FM
and digital would lead to ‘instant gratification’
and a ‘been there done that' feeling at the
expense of gaining more skills on SSB or, for
the digital age, FT8. So, could we think on
this before creating another rash of limited-
feature tech in the way that CB 27/81 did. To
be fair, even CB has SSB availability these
days | believe, so why not on 2m and up?

Here is hoping we can do something
to boost the VHF and up frequencies with
people.

Phil Cracknell GOKDT
Teignmouth

Dear Don and Tim,

I've been an M6 for about ten years. I've got
friends that have been M3s for years. | am
involved with RAYNET as are my friends who
are M3s. If you're going to call the Foundation
a Beginners licence and restrict us to 2m and
70cm, then you will lose a lot of operators.

A lot of existing Foundation licensees will
just sell up or go pirate. I'm quite happy
using my 10W of power. All this is because
people like yourself had to go to college to
do City & Guilds and you don't like the lower
class licence. | don't interfere with any other
radio operators. If | do and I'm asked if |

can move, | do so immediately so as not to
cause any undue interference. I've taken my
2EOQ five times last year and failed it by one
to five questions every time. That's a lot of
money to me, £32.50 every time so that's
over £150. Now I've given up. You're making
it even harder now by bringing DMR into it. |
bet there's a lot of old timers out there who
don't even know about DMR. If they change
the Foundation and call it a Beginners licence
then | for one will sell up.

Peter Davies M6PDJ

Wolverhampton

(Editor's comment: Thanks Peter but some
clarification appears to be in order. There is
no suggestion that existing licence privileges
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would be removed. This would be a new class
of licence altogether. At the moment, though,
the suggestion has come from an individual,
not even from the RSGB or Ofcom, so it may
disappear without trace. As you can see from
the other letters, the subject has raised quite
a controversy on all sides. And while some
‘Old Timers’ may resent the current system,
many of us support it as a progressive way to
develop in the hobby. My thanks for all these
further letters on the subject of G4SWX's
Beginner's Licence proposal. We've probably
done it to death for the time for the time being,
at least until we know whether it is actually
likely to fly in the proposed form or some
variation.)

End-Fed Antennas

Dear Don,

Having read the two articles in February |
thought | could put my two penn'orth of my
experiences of getting back on the airwaves
again with End Fed wire antennas.

| live in Sheltered Housing in a downstairs
flat (luckily as you will see). For the last
five years | have struggled to get a decent
antennato get out onto the air waves. | have
tried all sorts, believe me, from verticals to
loops and finally wire (I do have restrictions
here).

So, after watching the video On the
MyAntennas EFHW end-fed wire antennas
that Waters and Stanton were showing and
the positive results obtained, | decided to
buy.

After a struggle to get hold of one (a
problem with supplies) Nevada managed to
find me one (the EFHW-4010, which is a half-
wavelength on 40m).

Got it up and running and it was
unbelievable what | was achieving. The
logbook was getting full very quickly after
all those years. | use mainly data (PSK31 &
RTTY) at 30W and have worked into the USA
as well as all over Europe.

My main point is | think this antenna is
fantastic and that is the whole truth and
nothing but the truth (retired Bobby!).

Brian Podmore G3INQ
Buckinghamshire

Dear Don,
Thank you for your The EFHW on page 54 of
the February issue.

On a similar theme | made a 9:1 unun for
matching longwire antennas a while back.
How long is along wire? As | recall it used
to be 132ft but that was many moons ago,
possibly before the latest WARC bands, |
muse, as you indicated.

Quote: “The secret to using an end-fed

wire is to pick a length that will present a
reasonable impedance on the bands of
interest so that it is possible to match the

wire with a tuner. The key to this is to avoid
lengths that are multiples of a half wavelength
on the amateur bands, as this will present a
very high impedance that will be difficult for
many tuners to match. Fortunately, someone
has already figured out what this magical
length is. Alan Chester G3CCB (SK) wrote

an excellent article called Taming the End-
Fed Wire (The Antenna File, £12.74, RSGB,
page 118). He looked at this issue by plotting
various half wavelengths and proposed 26.5m
(86.9ft) for 160 to 10m use.” (Source: Michael
Babineau VE3WMB)

I could only fita 25m LW and although it
worked it was at times troublesome to tune
on 40m. Subsequent to reading your article
| visited myantennas.com, which suggested
the following antenna lengths for their 9:1
unun:

44ft (13.4m), 53t (16.2m), 73ft (22.3m),
88ft (26.8m), 117ft (35.7m).

So, | went for 23m with the idea that | could
trim back if needed Bingo! Now my rig with
9:1 unun (link below) tunes all the HF 160
through-10m bands (not 6m) easily, first
time, every time:

g4pvb.eu5.net/9to1.htm
Bob Houlston G4PVB
St Albans

Grid Dip Meters

Dear Don,

If ever there was a radio equivalent to the
Swiss Army Knife it has to be the Grid Dip
Meter (GDO). This simple tool is one of the
most versatile and yet overlooked pieces
of test equipment available to the amateur
constructor. Harry G3LLLUs article (In the
Shop, February) took me back to my early
days as an ‘impoverished’ student when |
built several very successful QRP HF SSB
transceivers with nothing more than an old
Eagle multimeter, a Trio 9R59DE general
coverage receiver and a GDO for test
equipment. The GDO was undoubtedly the
star of the bench. Not only could it measure
the resonant frequency of tuned circuits, in
absorption wavemeter mode it indicated
whether an oscillator was running and at
what frequency and provided a functional
check of RF power amplifier stages. With
the oscillator gain turned up it became a
signal source capable of being coupled
into amplifier stages to carry out simple
gain tests in conjunction with a receiver. It
could check demodulators and associated
AF stages, test IF stages and AGC, verify IF
filter bandwidth and confirm that a receiver

was functioning at the intended frequency.
All this from LF to VHF! Of course, all this is
much easier (and is done at higher precision)
with modern oscilloscopes and signal
generators but | still keep GDO handy and it
does occasionally get used. And yes, itis a
ubiquitous Tradiper TE-15!

Can't find one commercially? Don’t be put
off, they are simple and easily built.
Ron Taylor G4GX0
Penrith, Cumbria

G Callsigns

Dear Don,

Thank you for publishing my letter about the
Essex CW Boot Camp - they deserve a thank
you. However, you haven't commented on the
last bit about G vs MO0 callsigns. | would be
interested in your or readers thoughts please.
John Sones MOAAO

Ipswich

(Editor's comment: John had asked whether
there was a benefit to be gained by reverting
to his G8JBK callsign rather than MOAAO

as far as Morse operation is concerned.
Personally, | think it six of one and half a
dozen of the other. G8JBK is perhaps easier
to send in Morse but | believe there is a
disadvantage in any callsign ending in a 'K’
because the receiving station sometimes
interprets it as a Prosign — ‘K’ being ‘invitation
to transmit’ — rather than part of the callsign.
But any feedback, either to me or to our Morse
columnist, would be welcome.)

WW2Escape Radio Gear

Dear Don,

As well as amateur radio | am also a WW1
and WW2 reenactor. The group | am a
member of www.axisallied.co.uk are
planning a ‘Great Escape’ weekend at

Eden Camp Modern History Museum in
November. We intend to replicate some of
the equipment used by allied POWs in their
escape attempts. | would be very grateful,

if at all possible, if you could advise me on
where | might be able to source plans or
diagrams on any radio equipment that can
be attributed to escape attempts. | have

not long since qualified for my Foundation
licence and am not very literate in the field of
electronics so any advice you can give would
be invaluable. Hoping you can help.

Mike Jackson M7JKN

Scarborough

(Editor's comment: | have pointed Mike to
the VMARS (Vintage & Military) guys but any
reader suggestions would be welcome.)
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Rallies & Events

Plan your visits with our list of forthcoming events. Warners (Practical Wireless & RadioUser) will be attending events
marked with an asterisk (¥). Club secretaries/ event organisers: Please send full and accurate details of your events,
affiliations and clubs as early as possible if you would like to be mentioned here: wiessala@hotmail.com

February 15th (Saturday)

BALLYMENA ARC RALLY: Therally will
take place at the Ahoghill Community
Centre, 80 Cullybackey Road, Ahoghill
BT421LA.Thedoors are openat 10.30
am,and admissionis £3. Thereis free
parking on site. There will be traders a
Bring-and-Buy, and a prize draw will oper-
ate. Light refreshments will be available.
Tables are free but must be pre-booked
by email.

HKernohan@aol.com

0282 587 1481.

February 16th (Sunday)

LOMOND RADIO CLUB BRING-AND-
BUY EVENT: Atthe John Connolly Cen-
tre, Main Street, Renton G82 4LY. Doors
openat 10 am. There will be a bring-and-
buy and traders; refreshments will be
available.

mmOelf@blueyonder.co.uk

February 16th (Sunday)
RADIOACTIVE RALLY: The 2019 Radio-
Active Rally will take place at Nantwich
Civic Hall, Cheshire, CW5 5DG. Free car
parking; doors are openat 10:30 am.
There will be abring-and-buy, as well as
traders, and an RSGB bookstall. A single
raffleticketis included with the entrance
programme; additional tickets are avail-
able, and catering is provided on-site.
07880732534

February 23rd (Sunday)
BREDHURSTRECEIVING AND TRANS-
MITTING SOCIETY (BRATS)RADIO
RALLY 2020: The BRATS Rainham Radio
Rally2020is at the Victory Academy,
Magpie Hall Road, Chatham, Kent ME4
5JB (Main Hall). There will be well-known
traders, atalk-in station on 145.550MHz
(Callsign GB4RRR), aniinteractive zone
forkids, aBRATS kitchen, and much
more. Open 10amto 3 pm. Adults £3,
childrenfree.

07825 838 877
Rally-coordinator@brats-qth.org
www.brats-qth.org

February 23rd (Sunday)
REDROSEWINTERRALLY: Therallyis
at St. Joseph'’s Hall, Chapel Street, Leigh
WN72PQ.Doorsopenat11am. Trade,
individual and Club stands, as wellas a
bring-and-buy.

www.wmrc.co.uk

March 1st (Sunday)

EXETERRADIO & ELECTRONICS RAL-
LY: Therally will take place in the America
Hall, De la Rue Way, Pinhoe, Exeter EX4
8PW. Doorsopenat10.30am (10.15am
for disabled visitors). Admission £2 (un-
der16s free). There will be trade stands,
abring-and-buy (book-infrom 10.15am),
and catering will be available.
07714198 374

g3zvi@yahoo.co.uk

March 7th (Saturday)

LAGANVALLEY ARS 2020 GI4GTY
RALLY:Therallyis at the Hillsborough
Village Centre, 7 Ballynahinch Road,
Hillsborough, County Down, BT26 6AR
Doorsopenat11am. Entrance £4.00.
Everyone will be most welcometo at-
tend. Lots of radio equipment, both new
and second hand, will be available. Many
othertypes of gear will be on show, anten-
nas, computer bits, Bring & Buy.

Dave Wilson the RSGB President and Ex-
amination Quality Assurance Manager
willbein attendance to meet attendees
and give ademonstration of the online
exam systemto anyone who wishes to
see how it works. Hold on to your door
ticket as araffle for lots of small prizes
with be held. Tea/Coffee/Soft drinks,
sandwiches and biscuits will be avail-
able.

www.qrz.com/db/gidgty
www.hillshoroughvillagecentre.com

March 7th (Saturday)

READING DX MEETING: The ReadingIn-

ternational Radio Group meets from 2.30
to 5pminRoom 3 at Reading Internation-
al Solidarity Centre (RISC), 35-39 London
Street, Reading RG1 4PS. Meetings are
an opportunity to get together for anyone
interested in listening to broadcast sta-
tions from around the world on the short
wave, mediumwave and FM bands. All
meetings include awell-researched talk
and teabreak.
barraclough.mike@gmail.com
www.hdxc.org.uk/diary.html

March 8th (Sunday)

PENCOED ARCTABLETOP SALE:

The event will take place at the Pencoed
Rugby Club, The Verlands, Felindre Road,
Pencoed CF355PB. Doors open 9.30 am,
stallholders have admittance from 8 am.
Entry £2. Refreshments are available on-

site, including hot food in the morning
and atlunch.
0773 837 5775.

March 10th (Tuesday)

SOUTHESSEX ARS TALK: The meet-
ings of the South Essex Amateur Radio
Society are at 7 pm onthe second Tues-
day of the Month at The White House, Kiln
Road, Benfleet SS7 1BU. On Mar 10th,
Nigel Newman MOICH will deliver atalk
about histime inthe Royal Signals
07986 070 040
thowchen@hotmail.com
http:/www.southessex-ars.co.uk

March 15th (Sunday)
WYTHALLRADIO CLUB HAMFEST:
The 35th Wythall Radio Club Hamfest will
take place at the Club HQ, Wythall House,
Silver Street, Wythall B47 6LZ. Doors
openat9.45am(9.30 amfordisabled
visitors). Free on-site parking. Admis-
sion £4. Four halls of traders, including a
bring-and-buy and a club stand. A selec-
tion of refreshments will be available all
day, and there will be bar facilities within
Wythall House from midday.

01386 839 655
wrc4hallsradio@outlook.com
www.wythallradioclub.co.uk

March 22nd (Sunday)

CWBOOT CAMP : Stirling and District
ARS, Unit 68, Bandeath Industrial Estate,
Throsk FK7 7NP. GMDX. in conjunction
with Stirling & District ARS arerunning a
CW Boot Campin Stirling. Great oppor-
tunity toimprove your CW skills, registra-
tionopentoall. Furtherinformation:
https:/www.gmdx.org.uk/cwbootcamp

March 29th (Sunday)

CALLINGTON ARSRADIO RALLY: This
year's Callington Rally is at Callington
Town Hall, Callington, Cornwall PL17
7BD. Doors will be open from 10 am to
1pm; admittanceis £2. There willbea
bring-and-buy (10% commission) and
trade stands. Catering s available on
site. Ample free parking can be found in
the adjacent carpark. Therallyis organ-
isedjointly by the Devon & Cornwall Re-
peater Group and the Callington Amateur
Radio Society (CARS). More information
and bookings:

07854 088 882

2e0rph@gmail.com

March 29th (Sunday)
DOVERARCHAMZILLARADIO FEST
AND ELECTRONICS FAIR: The Dover
Amateur Radio Club (CARC) Rally will be
taking place, once again, atlast year's
wonderful venue of Discovery Park,
Sandwich Kent CT13 9FF. There will be
offers, talks and demonstrations. Admis-
sion, (Early Bird 9:30 am) is £5; general &
disabled (10:00 am) is £3; under 16s and
carers for disabled visitors go for free.
Hot and cold drinks and food will be on
sale. Lots of big-name traders already
booked. RSGB-licenced exam venue, ex-
ams are available on the day. Find us, buy
tickets orbook atable here:
https:/www.hamzilla.uk
https:/darc.online

April 4th (Saturday)
MFARS SURPLUS SALE & RADIO
MEET: The eventis at Linkwood View,
3Thornhill Drive, New Elgin, V30 6GQ.
Doors open 10 am; sale from 12 noon. Re-
freshments available, and there willbe a
large meeting-up area. Free car parking.
Tables£10.
mfars.secretary@gmail.com
www.mfars.club

April 5th (Sunday)

HACK GREEN BUNKER RALLY: The
rally takes place at the Hack Green Se-
cret Nuclear Bunker, Nantwich, Cheshire
CW58AL. Sale of electronic equipment,
amateur gear,components, military radio
items and vehicle spares. Doors open
10am.

01270 623 353
coldwar@hackgreen.co.uk
www.hackgreen.co.uk

April 5th (Sunday)

YEOVIL ARC QRP CONVENTION: The
Digby Hall, Sherborne, Dorset DT9 3AA.
Doors open9.30 amto 2 pm, admission
is £3 (regrettably no dogs please, except
guide dogs). The eventis supported by
the RSGB, RAFARS and BYLARA. There
willbe club stands as well as new and
2nd hand stalls. Two talks are scheduled
during the day; Getting Aerials to Radi-
ate Well, by Rob, G3MYM (10.30 am), and
The Hentenna by Dave, G3ZXX (12.00
noon). Refreshments will be available
onsite.

wjh069@gmail.com
secretary@yeovil-arc.com
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Advertising

Classified
Adverts

Specialist Dealers

Antennas Mid Glamorgan  Scotland DISCLAIMER Some of the products
offered for sale in advertisements

GATPH MAGLOOPS Remote tune and SANDPIPER . g\btg}lnsedmfa:geglgg ) gﬁy ofrlaf\:«; mbeuir]
manual tune models. 40m tthUgh AERIAL ENNAMAS authorised sources. Practical Wire-
10m, 100 Watts, SSB. See PW review on less advises readers contemplating
TECHNOLOGY mail order to enquire whether the

website. Details at www.g4tph.com

For Sale

TOP QUALITY PLL LNBs for ESHAIL2
/Q0-100 satellite, 25 Mhz xtal. Latest
Version 3 super stable RTL-SDR USB
Stick with 1ppm TCXO. Now with HF
mode, software activated bias tee,
longer SMA, clock and GPIO pads. Also
Thumbnet N3, pigtails, connectors,
adapters and many more useful items.
Buy direct from our web shop at tech-
nofix.uk or www.technofix.co.uk

(" TOP PRICES PAID FOR ALL YOUR VALVES, )
TUBES, SEMI-CONDUCTORS AND I(S.

Ti; Langrex

Unit 4, Daux Road, Billingshurst, West Sussex RH14 9S)
Tel: 01403 785600 Fox: 01403 785656

wwuw.langrex.co.uk

Unit 5, Enterprise House
Cwmbach Industrial Estate, Aberdare
Mid Glamorgan CF44 0AE

Tel: (01685) 870425 Fax:(01685) 876104

A full range of transmitting & receiving antennas
available for the amateur commercial market.

products are suitable for use in the
UK and have full after-sales back-up
available. The publishers of Practi-
cal Wireless wish to point out that it
is the responsibility of readers to as-
certain the legality or otherwise of
items offered for sale by advertisers
in this magazine.

A complete range of
Multi purpose Masts
The best of Scottish engineering!
Tel: 01505 503824

www.tennamast.com
sales@tennamast.com

www.sandpiperaerials.co.uk
e-mail: sales@sandpiperaerials.co.uk

4 SCAN HERE TO GO TO OUR WEBSITE
\_ 31IS83M ¥N0 0L 09 0L I¥IH NYIS

CTCSS ENCODER AND DECODER
KITS. DTMF kits and modules. Pic
development kits. https:/cstech.co.uk

Valves

VALVES AND ALLIED COMPONENTS
in stock Ring for free list. Valves/ books/
magazines wanted. Geoff Davies
(Radio).

Telephone: 01788 574774

Wanted

VINTAGE FIREWORK COLLECTOR.
Do not light the blue touch paper and
burn British Heritage, private collector
will pay cash and collect from anywhere,
licensed explosive storage.

Call Tony on 07956 506300

Repairs

REPAIRS TO RECEIVERS, TRANS-
MITTERS ETC. New/old, valve/tran-
sistor. Call 07903 023437 for details.
Web: www.kent-rigs.co.uk

HAVEYOU TRIED THE DIGITAL EDITION?

PRACTICAL

WiRELESS

secawomns

World Radio TV Handbook 2020 £35.00 plus p&p

The 74th edition of the World Radio TV Handbook. The World Radio TV Handbook is the world’s
most comprehensive and up-to-date guide to broadcasting on LW, MW, SW and FM, with details on
national TV. It is an extensive guide full of information on national and international broadcasts and
broadcasters, clandestine and other target broadcasters, MW and SW frequency listings, Terrestrial
TV by country as well as a detailed reference section.

ON SALE AT OUR BOOK STORE ON PAGE 47

B
Bargain Basement

Bargain Basement adverts now cost £5 per advert (subscribers still free) and will
also be published in RadioUser, our sister magazine, unless requested otherwise.

For Sale Wanted

COLLINS ‘S’ LINE, Winged Emblem, OLD HALF INCH FERRITE RODS.
32S-3 transmitter, 755-3B / C receiver Must be half inch 12.7mmiin

TRIO TS430SHF TRANSCEIVER
Good clean working condition with
mic, power leads, manuals & original
box. £350 buyer collects. GW6WFW,

and 516F-2 power supply. £1,250 plus 07538 582304 Llandudno diameter‘:lalnd be sixdinches |°f”9 (;]’
carriage. For full details and pictures more. | will pay good money for them
ICOM 7700 200W TRANSCEIVER Please contact

please visit my website at
http:/www.m5poo.co.uk and

look under ‘For Sale’. Simon, M5PO0
Tel: 07860 892222 Corbridge

peter.tankard@gmail.com or ring
me on 0114 2316321 between 9am
and 9pm seven days a week.

in mint condition. Boxed with lead
manual & mic £2600. GBKOM Tel:
07748530627

Reading RG53HA

Bargain Basement
adverts cost just £5

BY EMAIL Firstly email your advert's wording to
kristina.green@warnersgroup.co.uk
and then call 01778 392096 to make your payment.

BY POST Send your advert to: Bargain Basement, Practical
Wireless, Warners Group Publications plc, West Street,
Bourne, Lincs. PE10 9PH Please write your advert in
BLOCK CAPITALS up to 30 words, plus 12 words for your
contact details and send it together with your payment of
£5 (subscribers can place their advert free of charge as
long as they provide their subs number or mailing label).
Cheques should be made payable to Warners Group
Publications plc, credit card payments also accepted.

pracTicAl PRACTICAL ... s;%

Wit WikLEsS

1 YAESU )
YAES! FAESU

rT-sl Successor%*

Successor to th

wwwradioenthus, @2

EVENTS |Full
Smlﬂsl-l(}ouvenﬂnn reports

FT-818N

Successor to the FT-817 teste

To advertise

in Practical
Wireless

Any advert which contains ?? marks indicates that the advertising dept. could not read/interpret the wording.
Advertisements from traders or for equipment that it is illegal to possess, use or which cannot be licensed in
the UK, will not be accepted. No responsibility will be taken for errors and no correspondence will be entered
into on any decision taken on any of these conditions. The Publishers of Practical Wireless also wish to point
out that it is the responsibility of the buyer to ascertain the suitability of goods offered for purchase.

Contact Kristina Green
Telephone 01778 392096

kristina.green@warnersgroup.co.uk
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Keylines

Continued from Page 5

propagation has been disappointing during
2019 and there are no immediate signs of
an upturn. Our HF columnist Steve PJ4DX
tells me the recent ZC4UW expedition to
the British Sovereign Base areas on Cyprus
was significantly weaker on most bands
than the ZC4A trip (of which | was a par-
ticipant) two years ago, despite using the
same location and pretty much the same
equipment and antennas. That said, activ-
ity promotes activity (as per my opening
remarks) so that, for example, when | was
in the Gambia in November for the CQWW
CW Contest, | managed well over 2,000
contacts in a weekend on the 40m band
while Alan G3XAQ, who was there with me,
achieved a similar total on the 20m band.

And you only have to look at the huge
number of FT8 QSOs being uploaded to
Club Log to realise that many HF opera-
tors are using the weak signal benefits of
FT8 (and FT4) to overcome, to an extent at
least, the disappointing band conditions.

But let’s not get too hung up about HF.
Turn to this month’s VHF column and you
will read of some truly remarkable band
conditions on 2m and 70cm. enough to put
a smile on any operator’s face!

Neither is it all about chasing long-dis-
tance propagation. The digital voice modes

on VHF and UHF allow long-distance con-
tacts using amateur radio as the local link
but with the internet doing the long-dis-
tance heavy lifting. Some decry this sort of
hybrid communications but there are many
in the hobby who find it enjoyable. Or there
is that new repeater out in space, our very
own geosynchronous satellite. | haven't set
up for it myself yet but I know of many who
are busy putting together the necessary
hardware, with the guarantee of 24/7 avail-
ability of a footprint that covers almost
half the globe and using only the amateur
radio bands. Our Valve & Vintage column-
ist Bernard Nock G4BXD is one of them,
showing that you can be cutting edge while
retaining an interest in radio history!

I could go on (please don't, you cry!).
But the conclusion has to be that there is
always plenty to keep us busy in this fasci-
nating hobby of ours, from building, chat-
ting to friends locally, providing support
communications to local charity walks and
the like and, yes, enjoying those long-dis-
tance contacts when circumstances al-
low. So, if it's a quiet day on the bands, try
something else!

Club Expeditions

One of this month’s articles is a report on
a trip to Luxembourg by the GMDX club.
Club DXpeditions such as this can be a lot

of fun and are relatively easy to organise
in this day and age. Maybe something to
think about as a club summer project?

Beginner’sLicence

You'll see in our Letters pages anoth-

er influx of correspondence about the
Beginners Licence proposal that has been
doing the rounds. | have mixed feelings
about this one - the existing Foundation
Licence is relatively straightforward to
achieve (I am currently tutoring my nine-
year-old granddaughter for the exam) but
does require access to a club that can of-
fer the exam and there is a cost involved. It
will be interesting to see whether the pro-
posal flies or sinks without trace (I know
of no equivalent in other countries). The
existing Foundation licence is well suited a
number of activities within the hobby such
as providing community support for long-
distance walks and the like — T0W on VHF
is usually more than sufficient to commu-
nicate between checkpoints or back to
base. Perhaps this is one of the reasons
that many Foundation licensees don't feel
the need to upgrade?

Don Field

Editor, Practical Wireless Magazine

MODELLING THE EFHW: The second part of lan Dilworth G3WRT's investigation into the

characteristics of the End Fed Half-Wave antenna.

KITS AND MODULES: Geoff Theasby G8BMI offers another handy project - an MP3

player for minimal cost and maximum fun!

SEASIDE OPERATING: John Rowlands MW1CFN makes the case for operating close to
the sea but also takes care to warn of the potential hazards.

£2019's biggest launch

WES py

129500503 "

TSN riz

IN THE SHOP: Harry Leeming G3LLL has another round-up of handy tips, particularly for
dealing with older equipment. the UK's hest radios

VALVE & VINTAGE: Michael Jones GW7BBY introduces the Marconi Challenger, a ks bt et gy,

venerable marine transmitter. ) R :1
including Carryi - adio U

There are all your other regular columns too, including Carrying on the Practical Way, o

HF Highlights, World of VHF, Notes from a Small Station, The Morse Mode, What Next
and Data Modes.

ti'fexaeople behind

The publishers reserve the right to
change content according to circumstances.
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To try any of the above in our Superstore just pop in a

time

For more information see HamRadio.co.uk or our TV channel MLandS.TV
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FTpox717071 TECHNICAL HIGHLIGHT - #4

3DS'S (3-Dimensional Spectrum Stream)

Displays the constantly changing band conditions in 3D
Instantly observe changes in the strength of the signals

* Display up to 25 seconds of previous band conditions in real time

* Simultaneously view output from both Narrow band SDR and Direct
Sampling SDR on the display

* Versatile scope and multi-colour SDR display configuration enables
clear and easy viewed presentation provided by 7" TFT Colour touch panel display
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~ * Microphone M-1: Optional

HF/50MHz TRANSCEIVER

YA F'STU  YAESUUKLd _ | For the latest Yaesu News , visit us on the internet at www.yaesu.co.uk |
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Check with your local Yaesu Dealer for specific details.



