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VINTAGE | Revisiting the versatile

I

CLASSIC | Eddystone S750 receiver!

G ET START E D The 630m band

Our complete guide to starting Get up and running on
(Or retu_'rnlng tol) amateur ra.le this longer wavelength

EX3{ DX Commander B (95 Software Defined
ABV Multi-BandVertical @SS Radio with Ham Cockpit

We review this 10m antenna suitable PSSR A |00k around this exciting software
for both home and portable operation 84 program with a wide range of plug-ins
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WATERS & STANTON

{ +4, roRe

Europes HAM RADIO STORE

ELECRAFT

&

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. Peter Waters G30JV

Brought to you by W&S!

Elecraft Portable HF at its best!

Elecraft KX2

2 Year Warranty
e

------

N\

* 12 Watts Out 80m-10m
o Fits into a coat pocket

e Has built-in microphone
o Variable selectivity

o CW audio filter

* On screen data decode

o Very low current drain

¢ PSK31 and RTTY send

e Backlight can be turned off

o Internal ATU option

e 2 Channel SSB Recorder

e 3 Channel CW Data Recorder

Mic & paddie key
are optional extras

£959.95

Elecraft KX3 160 - 6m, 15W

T

There is something very special about the KX3. It out-performs any similar
transceiver and almost all of the base stations. You can run it at 100mW or
increase to any power up to 15W (a bit less above 20m). You can add 2m
or 4m, Add a narrow roofing filter or auto ATU. No other rig can match it.

Built: £1349.95 Kit: £1299.95 |

SDR-PLAY RSPDX

o Frequencies: 1kHz - 2GHz

 Receive, monitor and record
up to 10 MHz of spectrum at
a time

o Performance below 2MHz has
improved dynamic range and
selectivity

o Software selectable choice of
3 antenna ports

 Enhanced ability to cope with
extremely strong signals

£194.95

Icom IC-705

VHF, UHF, HE, D-Star all mode

10W QRP portable transceiver
o Receiver: 30kHz - 146MHz
¢ Receive: FM Broadcast & AM Air band included.
o Scope: Live Spectrum and Waterfall
* 4.5" Colour Touch Screen
¢ Bluetooth  GPS e SD Card Slot

¢ Dimensions:

£1299.95

+ extended to the HF bands via

Yaesu FT-818ND

e Covers: 1.8-430MHz
® RX: 100kHz-30MHz
¢ Memory Channels: 208

(W xHxD):135x 38 x 165 mm

N

Icom R30

Digital & Analogue

Multi Mode Scanner

o With dual watch and dual
band recording

o Listen to two signals
{analogue + analogue or
analogue + digital)

¢ Decode D-STAR,
P25, NXDN and dPMR digital
{conventional) modes

Airspy Mini

High Performance Miniature
SDR Dongle for All! An
affordable high performance
receiver for the VHF and UHF
bands. The coverage can be

the SpyVerter up-converter

companion.

 Continuous 24 -1800MHz

© 3.5 dB NF between 42 and
1002 MHz

£119.99 £569.95

Yaesu FT-450D
100W HF/6m Transceiver with ATU

¢ Transmit: 160 - 6m (Amateur bands only)
100 Watts (25W, AM carrier)

» Receive: 30 kHz - 56 MHz

¢ Built-in electronic keyer

 Various scan functions

¢ Cloning capability

£599.95 £649.95

UNIDEN Bearcat SDS-200W

 True 1/Q Receiver
e TrunkTracker X

e Frequency:25-512 MHz,758-
824 MHz,849-869 MHz,
° 895-960 MHz1240-1300 MHz

DMR Digital Scanner

o Direct Ethernet Connectivity for

Streaming and Control

e Complete USA/Canada Radio
Database

o Location Control for Simple Operation

With DMR, NXDN, and ProVoice monitoring modes
- visit our web site for more details!

e Enhanced Dynamic Memory
e Pre-emptive Trunking Priority
e Multi-Site System Scanning
e Channel Volume Offset

£779.95

all: 01702 204965 email: sales@wsplc.com

Waters & Stanton Ltd ¢ Unit 1 ¢ Fitzherbert Spur ¢ Farlington ¢ Portsmouth ¢ PO6 1TT

® 3.5" Customizable Colour Display ¢ PC Programming and Control

[

Waters and Stanton

W @wsplc B blog.hamradiostore.co.uk ¥ facebook.com/WatersandStanton




Hy-Gain AR-500X Rotator

Diamond VHF UHF Yagis
from Japan’s Exclusive UK Distributor

A502HBR 6m 2 Elements

>

Hustler HF Verticals

These antennas are very rugged and great
value. Ground mounting is fine. Radials

This rotator comes 6.3dBi GaiN ..o £81.95 4-BTV
complete with ~ / < A144S5R 2m 5 Elements 40-20-15-10m kW 558 Handling
infrared hand " ™ 9dBi Gain Boom 0.95m................ £49.95 Height 6.52M vvvvouecvvivenereeesssssnnnens £189.95

controller.
Requires 3-core
cable. Ideal for
smaller VHF
antennas

£184.95

R

O
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.

_ 7300 The IC-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. £1195.95

The new 1C-7610 transceiver is how 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 is no extra charge for the 23cms down
converter which will be the icing on the cake for many.

N The recent trade demonstration showed us just what a

“ great radio this is. Call us today for a quote. £1795.95

1C-7610

100W All Mode with remote head ......oovevevvrvneivinnnns £999.95
....10kHz - 3GHz Comms. Receiver ... ..£2499.95
Handy All Mode Digital scanner ... £569.95

Ilcom Outdoor Radio
IC-7100

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. £599.95

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. £799.95

ID-5100E D-Star

HF/VHF/UHF 4m Transceiver

o Full mode:
(SSB, CW, AM, FM, RTTY
decode) and D-STAR DV
* Touch screen
¢ |F DSP features

1C-2730E

£999.95

A144S10R 2m 10 E;ements

11.6dBi Gain Boom 2.13m........... £79.95
A430S10R 70cm 10 Elements

13.1dBi Gain Boom 1.19m........... £49.95
A430S15R 70cm 15 Elements

14.8dBi Gain Boom 2.24m........... £64.95

AOR
AR-8600 Mkll

* 100kHz - 3GHz

® SSB, CW, AM, FM, WFM

* Airband 8.33kHz

* 2000 Memories, 40 Banks

o Card Slots

® RS-232 and 10.7MHz output
® Dual VFOs

Can you monitor all the Bands?

By the time you read this we should have more stocks of the latest version of this
maost amazing receiver. It covers all the Ham bands that you are ever likely to want
to monitor. That in itself is quite an achievement, and at a very competitive price.
Add to that all the other services it covers including airband and marine and you
have a great package in a very small space. And tuning is easy with steps down to
50MHz so no problem with SSB and CW. Perhaps it is time that you added the
capability of monitoring the complete radio spectrum to your radio station. What
better than using a model from AOR Japan. £649.95

5-BTV

80-40-20-15-10m 1kW SSB Handling

Height 6.52M...ccccvviniiniiniiieiis £234.95
6BTV

80-40-30-20-15-10m 1kW SSB Handling
Height 6.52M.......ccoovviiiiiinii. £269.95

YAESU Part of our Rang

FT-3DE Digital Handheld

The Yaesu 3D is one of our top sellers. The touch
screen makes it so much easier to get up and
program. Its a smart phone performance for

ham radio!

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

I
E- recommended. Clamps for 1.5” mast.
1
4
¥
|
|

N
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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 -
so will you!.......... Call Sales for a deal! £1299.00

FT-DX5000MP 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.........oovoeveeeeeeee e £3299.95

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.
..................................................... £1239.95

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 front end to provide
optimum dynamic range and front end
selectivity. The full colour touch screen offers
variable bandwidth up to TMHz, with clever
screen presentation options and a rear
panel HDMI output for an external display.

£3149.95

Full range of Yaesu products stocked.
Call for Quotes

Peter Waters G30JV, operates the first
FT-dx101 to come into the UK.

PART EXCHANGE

We offer some great deals so let us
know what you want to dispose of.

LOW COST CREDIT

PayPal are offering some great Low
or No deposit deals. Get the deal at
our web eBay Checkout

www.hamradiostore.co.uk

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

AOR Receivers Japan

Muttimode digital demodulation recei If\R-I_)V1 AR-DV10
ultimode digital demodulation receiver featuring )
wideband reception, D-STAR, Yaesu Fusion, DMR and The AR-DV10 is the
much more £1199.95 most advanced
. . : digital handheld
AR-5700D receiver covering
9kHz - 3.7GHz covering 100kHz -

1.3GHz. The latests
firmware upgrade
now adds
comprehensive
trunk monitoring.

£939.95

Multi-Mode, Digital
Video Out, 1/Q Out

professional communications receiver that offers a
level of versatility and capability, beyond that of
any similar receiver. See our website for full spec!

£4,595.00

WATERS S. STANTDN
Ezzope = Ham Brore
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Components for PW projects

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

Photocopies & Back Issues

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

Technical Help

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

GROUP PUBLICATIONS -

1 News

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

9 Radio Bookstore

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

10 Review - DX Commander 10mABV
Multi-Band Vertical

Steve Telenius-Lowe PJ4DX reports on a multiband
vertical suitable for both home and portable opera-

tion.

13 Semi-Automatic Bug Key
Martin Waller GOPJO creates a bug key from the
ground up!

18 The Morse Mode

Roger Cooke G3LDI says lockdown is a great oppor-
tunity to brush up your CW!

20 From the Ground Up

Eric Edwards GW8LJJ starts a new series taking
readers through the basics of electronics.

23 HF Highlights

Steve Telenius-Lowe PJ4DX reports that the higher
bands have been enlivened by summertime Sporadic
E propagation.

26 World of VHF

Tim Kirby GW4VXE has a packed column as a result
of some remarkable propagation during May and
early June.

32 What Next

Colin Redwood, G6MXL provides the absolute basics
for those starting out in the hobby.

38 Pedestrian Mobile

Ken Churms G4VZV can often be heard on the HF
bands using his reciprocal call EA5/G4VZV/pedes-
trian mobile. He can be found around 14.215MHz
calling CQ DX. Here is his story.

42 Data Modes
Mike Richards G4WNC has quite a collection of top-
ics, starting with an update on the Bullseye LNB.

45 Valve & Vintage

Dr Bruce Taylor HB9ANY describes the Eddystone
S750, a classic receiver that makes a versatile tune-
able IF for VHF/UHF converters.

50 Carrying on the G3RJV way

Lee Aldridge G4EJB says, “Here's one I've wanted to
build for a long time” - the Z-Match.

52 In the Shop

Harry Leeming G3LLL is asked, “Who in Tarnation are
Sommerkamp, are they the same as Yaesu?”

54 The Magic Box on the Piece of Wire
Tom Morgan ZS1AFS/ZT1T describes a 4:1 trans-
former for terminating an end-fed wire.

55 Notes from a Small Station
Joe Chester MW1MWD struggles to be loud on 80m.

58 Equipment review - DSO Kit
lan Dilworth G3WRT describes a digital oscilloscope
kit that is also the basis of a future project.

59 Making a start on the 630m band

John Adams G3ZSE explains how to get started on
630m.

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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62 Piloting a Software Defined Radio
with Ham Cockpit

SDR pioneer Alex VE3NEA has released an exciting
software program, which will host a range of plug-ins
to perform just about any function a 21st century
radio amateur needs. Steve Ireland VK6VZ/G3ZZD
investigates.

66 Kits & Modules

Geoff Theashy G8BMI offers a power controller, a
USB microscope and an alternative test probe for his
bench meter.

67 Readers’ Letters
Topics this month include whether transistors wear
out, a temporary antenna and more on Bruneval.

Kevlines

nother month of lockdown and

although some of the restric-

tions are being lifted, the effects

are likely to be with us for many
months to come. Indeed, the organisers of
the annual Visalia (California) Convention
have already said that next April's event will
be a 'virtual’ one! Which reminds me that sev-
eral readers have commented on the recent
reduction in PW’s page count. I'm afraid this
is a direct result of Coronavirus and the clos-
ing of many newsagents. So, sales are down
but at least we have been able to keep pub-
lishing the magazine, mainly thanks to loyal
subscribers. We do, though, look forward to
resuming the normal page count once things
get back to (the new?) normal.

EMC Consultation

Ofcom recently carried out a consultation
on EMF (electromagnetic field exposure),
inviting all radio users to respond. |
apologise for not having alerted readers to
this in time to respond but the RSGB seems
to have been somewhat remiss in alerting
the wider amateur radio community to the
consultation. However, their own response
(accessible via the ‘open’ section of the
RSGB website) is extensive and | do know
that many clubs and individual amateurs
have responded.

There appear to be a number of issues
as far as amateur radio is concerned. The
consultation seems to have been initiated in
response to a need for UK radio users to ad-
here to ICNIRP (International Commission
on Non-lonising Radiation Protection)
guidelines on RF exposure. But in trying to
consult with everyone from 24/7 broad-
casting organisations to occasional users
such as yachties, taxis and, of course, radio
amateurs, the survey seems to be rath-
er heavy-handed.

I don'tintend to comment in detail here.
But radio amateurs are not trained to meas-
ure or analyse their levels of radiation, there
is no evidence (despite numerous studies)
of health problems resulting from exposure
to radiation (other than high levels at micro-
wave frequencies and above) and, in any
case, amateur radio transmissions are, by
nature, sporadic.

Let's hope that common sense prevails
because a heavy-handed approach could be
the death-knell for our hobby. We would, in
an extreme case, be required to submit re-
sults for every band, every direction in which

we turn our antennas and so on. | will | report
back to readers once we know more.

Antennasfor 80m

In his column this month, Joe Chester
MW1MWD is trying to put out a decent sig-
nal on 80m to join various nets and activi-
ties around the UK. He settles on a (largely)
vertical antenna, almost certainly because
this is all he can manage within the confines
of his QTH. But it got me reflecting on my re-
cent experiences on the band, with the real
estate to try various antennas.

| started after moving here last year by
putting up an inverted-L (around 50ft or so
high) for 80m, mainly for DX chasing. And
very well it has worked too, netting me con-
tacts with ZK3A (Tokelau), VP6R (Pitcairn)
and others. But when | used it in one of the
RSGB 80m CC events the results were ex-
tremely disappointing — with 100W | was
having trouble being heard around the UK.

Instead, | erected an inverted-vee dipole
at about 45ft, a veritable ‘cloud warner’ (i.e.
radiation is predominantly vertical, rather
than towards the horizon). The results have
been nothing short of amazing, with wins
in the Unassisted section in the past two
months’ CW events.

And in the CQ WPX CW Contest at the end
of May | had both antennas up and avail-
able. Perhaps not surprisingly, the inverted-
vee had the edge out to, roughly, Russia and
similar distances, but the inverted-L definite-
ly came into its own for greater distances
(e.g. to the USA). None of this is remarkable
- it's all well-known - but its nice to have it
proved in practice!

Don Field
Editor, Practical Wireless Magazine

Enter our competitions at www.radioenthusiast.co.uk/competitions
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SAVE £14
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Get Practical Wireless delivered to your door
every month for FREE, guaranteeing your issue
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Newsdesk

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

UVORplus

New from
IMoonraker

Moonraker haverecentlyintroduced the
Baofeng UV-9R Plus Dual-Band water-
resistanthandheld. This coversthe 2m
and 70cm bands as well as having an

FM broadcastreceive capability. And,

of course, all the usual features you'd
expect. The priceis £34.99 and full details
areavailable onthe Moonraker website:
https://tinyurl.com/yahyfmbk
Moonraker alsonow sell the Shakespeare
Dual-Bandinflatable antennafor 144-146
and 430-440MHz. Thisis an end-fed
antenna with a claimed gain of 3dB and

sells for £99.95. Again, full details on the f‘f

Moonraker website:

https://tinyurl.com/yd9zlxnc

Radio News

RSGB SEEKS INTERFERENCE
REPORTS FROM AMATEURS :The
Radio Society of Great Britain has
urged amateurs to contact Ofcom if
they are suffering frominterference
onthe HF bands that may be caused
by VDSL interference. VDSL (very
high-speed digital subscriber line)
provides residential broadband
internetinthe UKand according to
the RSGB theregulatoris notaware
of the widespreadinterferenceissue.
Ofcomhas said thatitreceives perhaps
sixcomplaints aboutitannually and
hasno plansto attempttoremedy the
situation.

Therequestwas madeinaletter
inthe May edition of the society’s
RadCom magazine, which hasbeen
made available as a free sample
downloadable PDF copyonthe
Society’s website so that UK amateurs
canaccessitwhetherornottheyare
RSGB members. Inthe letter, President
Dave Wilson MOOBW said radio
amateurs need to make the regulator
more aware of the pervasive problem
onthebands at frequencies upto and
including20m. The RSGB s asking
amateurs to e-mail a copy of their
complaintsto the Society so they can
track them and follow them up with
Ofcom. The address for thatis
vdsl@rsgb.org.uk

COURT OKS SALVAGE OF TITANIC’S
TELEGRAPH STATION: The Marconi
telegraph station aboard the ill-fated
Titanic may see the light of day this
summer for the firsttime since the liner
sank after striking aniceberginthe
North Atlanticin 1912. Afederal judge
in Virginiarecently granted permission
to the salvage company that had told
the courttheradio transmitter could be
damaged irreparably because of the
time the ship’s been underwater. The
telegraph sought by the company, the
RMSTitanicInc, is the one used to send

distresscalls. The salvage company's
mission has been challenged by the
National Oceanic and Atmospheric
Administration and others who believe
the wreckage should be left untouched.
The private company has exclusive
salvagerights tothe ship.

RALLY NEWS:Bob Glasgow GM4UYZ
reports that Cockenzie Rally,
scheduled for August 14th, has been
cancelled.

The RSGB has cancelled this year's

HF Convention at Milton Keynes,
scheduled for October, and replaced it
withaoneday ‘virtual’ programme of
presentations. Hereis the announce-
ment from the RSGB:

RSGB Annual Convention
arrangements

Inresponsetothe UK's continuing
social distancing regulations, the RSGB
Convention Committee has changed the
arrangements for the Society’s Conven-
tion on October 9-11th. Instead of the
physical Convention in Milton Keynes,
the Societyisinstead holding an online
Convention on Saturday October 10th.
Whether you're anew licensee or have
been enjoying amateur radio for many
years there willbe arange of topics
from expert speakers that you can enjoy
freethroughout the day. The RSGB

will announce further details of the
presentations and how to take part over
the coming weeks via its website:
www.rsgh.org/convention

And even further ahead, nextyear's
Visalia (California) Convention,
normally heldin April, has also been
cancelled,tobereplaced with atwo-
part‘virtual’ convention:

Part 1, April 16-18 and part 2, April
23-25.Eachwillbe aunique three-day
event, without duplication. Registra-
tionwill bein early 2021, registration
datestobeannounced. More informa-
tionat:

www.dxconvention.org

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

AMATEURRADIO ARTICLEIN U3AMAGA-
ZINE: Michael Meadows G4GUG reports thatan
article an article he wrote for the U3A (University
of the Third Age) magazine Third Age Matters
(Summer2020issue) hasnow appearedin
print. He says, “There has been a good response
fromlicensed and lapsed radio amateurs, and
enquiries from interested parties within U3A
members”.

www.u3a.org.uk

YASMEFOUNDATION SUPPORTING GRANT
TOESTABLISHRBNNODES IN AFRICA:The
Yasme Foundation Board has givenagrantto
setup RBN (Reverse Beacon Network) nodes

in Algeria, Tunisiaand Libya. The project will
implemented by 'youth’in the radio clubs there:
http:/amateurradiointunisia.org
Thiswillincrease RBN presencein North Africa
foramateurs and scientists. The RBN is made
up of software defined radio receivers around
the world that monitor the amateur bands and
report CW,RTTY and FT8 signalsto adatabase:
www.reversebeacon.net

EURAO OFFERS THIRD PARTY INSURANCE
BENEFIT: The European Radio Amateurs’
Organisation, which brings together organisa-
tions, clubs and individuals across Europe, is
now offering new members free third-party
liability insurance.

Currently costing just 10 Euro per year, EURAO
membership, including the insurance benefit,
represents vital protectionin the event thatany
of yourfield activities caused injury to someone
else, ordamagetotheir property. Anyone
operating away from the home would, intoday’s
litigious society, be foolish notto have such
cover.

Theterms and conditions forthe insurance
arecurrently being translated into several
languages but should be available soon.

Inthe meantime, details are available in the
EURAO newsletter, available from their website:
eurao.org

HOWFT4 AND FT8 WORK: Joe K1JT and asso-
ciatesareexplainingthe FT4 and FT8 protocols,
figuring that operators may be interested in how
WSJTworks.

Joe says all the technical details areinapaper
by Steve Franke K9AN, Bill Somerville G4WJS
and himself published in the July-August

issue of QEX magazine. Acopyisonthe WSJT
website:

https://tinyurl.com/y8c7y9de

WSPRWATCH: WSPRwatchisanew App from
the Apple App Store forusers of WSPRnet,
PSKReporter or the Reverse Beacon Network
(RBN). It quickly shows who can hearyou and
details of each spot. Tap a spotinthetableto
look upthecallongrz.com

Export produces atab-delimited CSVfile that
canbeusedforlater analysis. PSKReporter, of
course, carries FT8, FT4 and other WSJT spots,
whilethe RBN includes many CW spots.

A TELONI

TEST INSTRUMENTS & POWER SUPPLIES

MORE CHOICE! MORE STOCK! MORE SAVINGS!

Trusted in Test &
Measurement for 50 Years
0118 978 6911 - TELONIC.CO.UK

Siglent SSA3000X Spectrum Analysers

Frequency Resolution

Range Bandwidth

SSA3021X| 9kHz~2.1GHz | 1Hz to TMHz
SSA3032X| 9kHz~3.2GHz | 1Hz to 1MHz

Rigol DS1000Z Oscilloscopes

DS10742/-S Plus | 70MHz
DS11042/-5 Plus | 100MHz
DS12027-E | 200MHz

» =

> A=

8 L= WS

e L R e
— p— .

From: £1,158 «var From: £299 .var From: £300 :var
GSIGLENT® M y 1 P—"
Eulng'u% S;GLENT.CO.UKJ ’CS’g @R\\ ]. |q TEIK B0

8 PRACTICAL WIRELESS August 2020



Visit our Book Store at www.radioenthusiast.co.uk

= TOP TITLES

— ° °
™radio
“=iess Radio Today Guides
ICOM Ic.7300

=== 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.

ICOM IC-9700 £15.99 plus p&p * ICOM IC-7300 & IC-7610 £13.99 plus p&p

Praﬁtical Wireless 2019 Radlio User 2019 PratI:]ticaI Wireless 2018 Radlio User 2018
Archive CD S Archive CD : Archive CD Archive CD
All issues of Practical Wire- W‘BELESS All issues of Radio User » All issues of Practical Wire- £ w‘“ L__. ) All issues of Radio User

less published in 2019 published in 2019 available less published in 2018 x e published in 2018
available in a handy CD ROM. in a handy CD ROM. . now available in a handy | now available in a
Pre-order your CD today! 2019 ARGHI\IE Pre-order your CD today! ) o . CD ROM. 20 “} ARG“NE handy CD ROM.

NOW AVAILABLE NOW AVAILABLE NOW AVAILABLE 7 NOW AVAILABLE

£39.99 plus P&P £39.99 plus P&P £39.99 plus P&P £39.99 plus P&P

SUBSCRIBER PRICE £19.99 PLUS P&P  SUBSCRIBER PRICE £19.99 PLUS P&P

. . o . H )

Scanners 7 Radio Caroline Bible World Radio TV Harry Leeming's

Includes details of a number of The full story of how Radio = Handbook 2020 in the shop

“apps” for smartphones specifi- Caroline was organised, as told N . | ) l "hB

cally for radio data decoding, by those who were there. From The Wm",’ Radio TV Handbook is - A collection of Harry's long 1!

including programs for digital the genesis of the world's most the world’s most comprehensive running In The Shop series Shﬂp‘ s
scanner communications de- famous radio ship in 1964, and up-to-date guide to in Practical Wireless.

coding for which a smartphone broadcasting on LW, MW,

can be linked to an existing

until today. The book has many |

stories never before told and SW and FM, with details on

scanner radio to decode. unique photographs. national TV. ¥ .

£9.95 plus p&p £33.95 plus p&p £35.00 plus p&p £1 9 . 99 plus P&P

Radio Listener’s Microwave Broadcasting Democracy: Carrying on the P

Guide 2020 Radio Know How Radio & identity in South Africa Practical Way Camyig B

The 32nd edition of the annual Text: Aimed at those who Providing an exciting look into the Since 1996, there has been msﬂ .

guide for UK radio listeners, is now WE 1 are interested in building diverse world of South African an ongoing series. Here's -~

on sale. Providing news and infor- equipment for the amateur radio, exploring how various radio a collection of 20 years’

mation for listener's, with coverage radio microwave bands. formats and stations play a role worth of projects. /

of all the key developments in ana- m " Microwave in constructing post-apartheid i </

logue, digital and internet radio. = 1 Koow How identities. ERACY § i
e 9.99

£7.00 plus p&p £9.00 plus p&p £11.50 plus p&p £1 . plus P&P

RSGB _ RSGB Deluxe Log Hear my Voice Mike Richards' _

Yearbook 2020 ; Book & Diary 2020 ‘ S i el s ‘| = | DataModes Foct vzt

o . around the time of the German ey
30:33?;050(3];:,:':::gg:nlgcsltj e g:t?;ar:;‘;?gr?a‘l’vﬁlg} :tfesl annexation of the Sudetenland IEIAR Since he started his regular [}dta mo B

column some years ago,
Mike Richards GAWNC has
explained the many data
modes using a computer
with your radio.

£9.99 plus p&p £1 9 99 plus P&P

Calls, Permanent Special
Event Callsigns and Repeater,
Beacons.

UK Band plans, RSGB Con-
test Calendar, DXCC prefix
list and RSGB QSL Bureau
information.

£5.99 plus p&p

Deluxe
loghosk £ diary

£1 9.99 plus p&p

Sigint: The Secret Making a Noise JOHN TUSA How to be Right! Antenna

History of Signals John Tusa looks back over | This book is highly Collection Archive
I “ along and varied career - recommended to anyone § i
ntel igence in radio, television and the g with an interest in talk cJPDIF archive of Practical
i arts. In this autobiography, radio. . Vireless antenna reprints
in the World Wars Etched with candour, this is since 1981

Written by a former British an entertaining memoir of r

Army Intelligence Officer who
served in Germany after the
Second World War.

£1 0 99 plus p&p £1 5. 00 plus p&p £1 2 99 pIus p&p gl £1 9,99 plus p&p‘ -

ORDERING IS EASY 5 or call

Buy online at www.radioenthusiast.co.uk 1778 395161

Tusa's life.

Browse the full Book Store at www.radioenthusiast.co.uk

August 2020 PRACTICAL WIRELESS 9




Review

DX Commander 10m
ABV Multi-Band Vertical

Steve Telenius-Lowe PJ4DX reports on a multiband
vertical suitable for both home and portable operation.

Steve Telenius-Lowe PJ4DX
teleniuslowe@gmail.com

he DX Commander 10mABY, Fig.

1,is a multiband vertical antenna,

designed and marketed by ‘Mr DX

Commander’, Callum McCormick
MOMCX [1]. The distributor for DX
Commander poles is Martin Lynch & Sons
[2] and the T0mABV may soon also be
available from them. The antenna consists
of afibreglass pole, which supports several
vertical wire elements separated around
the pole by a series of spacers, Fig. 2.

When | heard that Peter de Graaf PJ4ANX
had ordered a T0mABV vertical | was inter-
ested to see the antenna and find out more
about it.

The antenna arrives as a kit, which the
user must assemble. The kit includes the
fibreglass pole, sufficient DX10 Mil-Spec
wire to make the radiating elements and
ground radials, two pre-drilled aluminium
plates for connecting the radiating ele-
ments and the radials, three UHMWPE
(ultra-high-molecular-weight polyethylene)
plates that keep the elements spaced from
each other, plus all the necessary hard-
ware, cord, carabiners, etc to allow you to
make the antenna. The kit includes extra
hardware in case any pieces are lost during
assembly. An SO-239 socket assembly is
provided to allow you to connect your 50Q
coax with a standard PL-259 ‘UHF’ connec-
tor. The aluminium and UHMWPE parts ap-
pear to be of excellent quality.

Which Bands?

T0mABV suggests the pole is 10m long.
This is not quite the case because the pole
extends to 9.3m, which is slightly too short
for a full-length quarter-wave vertical for
40m, although this is not anissue as we'll
see later.

Up to six wire radiating elements can
be used, but some work on more than one
band so anything from one to nine bands
can be provided and the user chooses
which of the bands he wishes to use. The
wire elements are cut by the user from the
100m length of wire supplied, so some
thought is necessary about how the anten-
na will be configured before getting to work
with the wire cutters!

If the user wishes to include 80m, a

19.5m-long wire is cut but, because this is
longer than the overall length of the pole, it
must be configured as an inverted-L. The
top sections of the pole are too thin to sup-
port the weight of the horizontal part of the
element so it is suspended from a point
about 6.7m high, where the pole is more
substantial. The remaining 12.8m of wire
should be pulled out horizontally (or slop-
ing as gradually as possible) and tied off to
a suitable support.

If an 80m element is used, it will also
function as a 3/4-wave inverted-L on 30m.
However, if the user does not wish to use
80m, a conventional quarter-wave 30m el-
ement can be cut instead. In either case
there should also be a resonance close to
6m, although Callum notes that if an 80m
element is used, you are likely to need to
use the auto ATU in your transceiver on
30mand 6m.

There is no separate wire for 15m. The
40m wire is also used for the 15m band.
As the pole is 9.3m long, it’s slightly too
short for a full-length quarter-wave on
40m. However, Callum discovered that by
extending the wire beyond a quarter-wave-
length to 11.15m and folding the top 1.85m
of wire back down from the top of the pole
a good match can be achieved on both
40m and 15m.

The 20m and 17m elements are conven-
tional quarter-wave vertical wires.

In the assembly instructions Callum
writes that if you are happy to use anin-
ternal ATU, you should not need to add the
12m and 10m wires because the SWR will
already be comparatively low on those
bands just by using the four other wires.
However, for those wanting a better than
1.5:1 match on 12m and 10m, additional
quarter-waves for those bands can be add-
ed, making up the total of six wires.

Construction

Once you have decided whether or not
toinclude the 80, 12 and 10m wires, the
wires for the bands to be used should be
cut to the lengths given in the instructions.
Callum wisely suggests adding a short
additional length on each band to be

-

Fig. 1: The completed DX Commander 10mABV
vertical. Fig. 2: The vertical wire elements are
separated around the pole by spacers.

Fig. 3: During construction a short additional
length of wire is wrapped back to allow for

fine tuning and temporarily held in place with
insulating tape.
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wrapped back at the top to allow for ‘fine
tuning’ of the element. Initially this can be
temporarily held in place with insulating
tape, Fig. 3, until you are satisfied you have
all the correct dimensions. In the case of
the PJANX antenna, Peter decided to cut
wires for 40, 30,20, 17, 12 and 10m, but not
80m.

Fork terminals are soldered to the ends
of each wire and these are connected to
the radiator plate using wing nuts, Fig. 4.
Similarly, the radials are connected to the
aluminium radial plate using fork terminals
and wing nuts. Up to six radials can be
connected to each terminal.

Hose clamps are provided to prevent the
fibreglass pole’s sections from telescoping
down into itself. The spacer plates need
to be fitted before the hose clamps, which
also ensure these remain in their correct
places on the pole.

The secret to the success of this anten-
nais the spacing of the wires and their rela-
tive position to each other. The important
thing is that adjacent bands are separated
as much as possible and in particular that
the 40m element is placed opposite the
30m (or 80m) element. How the wires are
placed is therefore dependent on whether
three, four, or all six wires are used. In the
instructions it also states that the 40m ele-
ment should be placed opposite the feed-
point. The method of achieving the opti-
mum placement of the wires is illustrated
in Fig. 5, taken from the instruction sheet.

The wires extend up the pole, passing
through holes drilled in the spacer plates
to ensure that the correct spacing between
the elements is maintained. Lengths of
paracord or ‘shock-cord’ are attached to
the top of each wire via clip-on plastic
carabiners that also act as insulators and
these are tied off to the next-highest spacer
plate, Fig. 6. The shock-cord is stretchy
and its use is a clever way of maintaining
just the right amount of tension to keep the
wires tight but without causing the pole to
bow — areally smart idea.

Guy ropes can be attached to one of
the three spacer plates. The completed
antennais very light and can easily be
walked up by one person, Fig. 7. A second
person to tie off the guy ropes makes life
easier.

When you have completed the assembly,
carried out SWR measurements and are
satisfied the lengths of the elements are all
correct, glue-lined heat-shrink (supplied) is
used to fix the lengths for a permanent in-
stallation.

Measurements

After Peter PJANX had assembled the
10mABYV we checked out the SWR using
my RigExpert AA-54 antenna analyser.
The results of the SWR measurements are
shownin Table 1.

On 40m the antenna had a very low SWR
(better than 1.4:1) over the entire band,

Fig. 8. On 30m the SWR was 1.0:1 but at
10240kHz, suggesting the 30m wire need-
ed to be made about 8cm longer to have

a perfect SWRin the middle of the 30m
band. On 20m the wire was also slightly too
short. With the minimum SWR at 14275kHz
it was fine for the SSB part of the band but
at 14000kHz the SWR was just over 3:1 so
for all-band use the wire should be extend-
ed about 4cm.

On 17m the frequency of minimum SWR
was slightly below the bottom of the band
but the SWR was still less than 1.5:1 at
the top, so no adjustment was required.

On 15m the SWR was 1.1:1 at 21000kHz
and the tuning was very broad, being bet-
ter than 1.9:1 over the whole 450kHz of

the band. On 12m the frequency of mini-
mum SWR was at the top of the band but at
24890kHz it had still only risento 1.7:1 so
once again no adjustment was necessary.
On 10m there was a nice dipto 1.2:1 at
28420kHz and the SWR was below 2:1 over
370kHz, from 28260 to 28630kHz.

On 6m the 30m wire works as a 5/4\
vertical and there was adipto 1.5:1 at
51.80MHz, making it useful for FM re-

10m ABV Classic HOLE PATTERN

Square (4-slement) or Hex (6 element)
For 3-elements. cut use every-other Hex hole

4-Element (1 1) and fit SO239 here
6- Element (in blue) SO239 here

W /
_l."l O
o &

Larger holes are Guy Points

Fig. 4: The radiator and radial plates.

Fig. 5: Template for spacing of 3, 4 or all 6 wires
(from DX Commander instruction sheet).

Fig. 6: The insulating cords are tied off to the
next-highest spacer plate.

peater working. If the 30m wire had been
extended to provide an SWR minimum at
the bottom of the band, the 6m resonance
would also have been lower in the band
but Peter found he could get a good match
on both bands with the internal ATU in his
transceiver so he did not adjust it further.
When measuring the SWR it was noticed
that the precise value was varying slightly
as the measurement was being taken, giv-
ing an unsteady or ‘wavy’ line on the dis-
play, such as that shown in Fig. 8, instead
of the steady curve normally expected.
This is almost certainly due to small vari-
ations inimpedance caused by changes
in the spacing between the various wires
due to the wind. It may look strange on the
analyser screen but it's of no concern as
the variation is minuscule (e.g. from 1.10:1
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Fig. 7: Bert PJ4KY walks the antenna up while
Peter PJANX ties off a guy rope. Fig. 8: The SWR
curve from 7000 to 7200kHz. The ‘wavy’ line is
caused by the wind blowing the elements.

down to 1.05:1 then up to 1.15:1) and the
dip showing the frequency of the minimum
SWR can still clearly be seen.

InUse

I live only 0.5km from PJ4ANX and have a
single-band 40m quarter-wave vertical
with elevated radials. With similar
antennas we felt comparative reports
would be useful although this was only
possible on 40m as | do not have verticals
for the other bands. With each of us

using 100W we made several semi-local
contacts with stations on Trinidad, St
Lucia and Antigua. All reported that our
signals were either the same, or that |

had a slight edge (not surprising because
Peter's T0mABV was mounted temporarily
against the side of his house).

Later, after Peter had moved the
antenna to a better location, we contacted
Ross ZL1WN in New Zealand on 17m
SSB. In order to attract Ross’s attention |
called him first using TkW to a Spiderbeam
(two elements on 17m) and received a 55
report from Ross. As Peter was only using
100W to the vertical | was surprised that
Ross was clearly also copying Peter well.
He gave him a 52 report: only 3 S-points
difference between TkW and a beam
and T00W to the vertical — that's quite
impressive performance. On 6m Peter
has made many FT8 contacts with Europe
using just TOOW.

Prosand Cons

You've read the pros, there aren’t really any
cons, although | did feel the instructions
provided with the kit could be improved.
Those not as fluent in English as Peter, and
perhaps some native English-speakers
too, would probably prefer the instructions
to be a step-by-step construction guide
rather than the chatty explanation of the
antenna that is provided. Nevertheless,
the antenna was assembled with no
problems from the instructions, although
Peter mentioned that he watched some
YouTube videos showing how the antenna
is put together, which also helped.

And not so much a criticism but more an
observation: the fibreglass pole used with
the antenna is not as substantial as those
from some other manufacturers. The
lightweight pole certainly helps to keep the
overall weight of the antenna down and
makes it a lot easier to manhandle than a

heavier-duty pole would be. Callum notes in
the instructions: “The pole... is substantial
enough for this use. Be careful if a storm is
forecast”.

Summing Up

Several years ago John 9M6XRO (SK)

and | attempted to build a multi-band
vertical for a DXpedition using single-band
wires spaced around a fibreglass pole,
very similar to the TOmABV design. After
spending many hours experimenting we
found that the interaction between the
wires made it difficult to get alow SWR

on more than two or three bands and we
eventually gave up. The fact that the DX
Commander vertical allows you to use up
to nine bands shows the thought, time and
effort that Callum put into the design.

There is no doubt that the DX
Commander T0mABV vertical antenna
works, and works well. As it uses
monoband elements, this antenna should
outperform those multi-band verticals
on the market that instead use traps
(which potentially introduce loss to any
antenna design). The tests we did on 40m
comparing the DX Commander vertical
with my monoband vertical suggests their
performance is very similar.

Callum tells me that Peter received the
2020 Mk 1’kit. Since then, the kit has been
upgraded as follows:

+ S0-239 connector now has longer thread
for better fit to PL-259;

+ Shock-cord upgraded to Marlow Ropes
marine grade shock-cord;

+ Shock-cord now supplied in 3m lengths so

RigExpert

Band Freq kHz SWR
40m 7100 1.05:1
30m 10240 1.0:1
20m 14275 1.2:1
17m 18050 1.15:1
15m 21200 1.1:1
12m 24990 1.15:1
10m 28420 1.2:1
6m 51800 1.5:1

Table 1: Initial SWR measurements (see text).

that paracord is no longer necessary;
+ Longer tab on the aluminium radiator
plate;
+ More glue-lined heatshrink to cover
the fork connectors (useful in harsh
environments).

By making the TOmABYV a kit the cost to the
end user is kept as low as possible and at
£189.00 it represents excellent value for
money.

For those wanting to get on almost all
HF bands (and have 6m as a bonus) with a
single antenna and feedline that will fit into
the smallest of gardens, both Peter PJANX
and | can recommend the DX Commander
10mABV. It would also be ideal for use
on DXpeditions at sea-front locations
(where verticals work extremely well),
particularly if size and weight are important
considerations.

References
1. www.mOmcx.co.uk
2. www.hamradio.co.uk
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Semi-Automatic Bug Key

Martin Waller GOPJO creates a bug key from the ground up!

Martin Waller GOPJO
Martin@The-Wallers.net

orse keys and paddles

come in many shapes and

sizes. The most fascinating

of these are the range of
semi-automatic ‘bug’ keys - the ones with
the wobbly arms - offered by Vibroplex.
Although these are a manual key the dits
are created by a horizonal pendulum.
When the operator moves the key to the
right the pendulum — wobbly arm - starts
to swing and a series of evenly spaced
dits are generated. Dahs are created by
the operator moving the key to the left and
he/she is responsible for the timings. As
many operators will tell you, on air, they
have a very distinctive sound.

On the odd occasion in the past I've
had a chance to play with one of these
keys but struggled. My favoured key is an
iambic paddle and the change of mindset
required to move from automatic dits and
dahs to automatic dits and manual dahs
of a bug was too much, and | gave up.
Recently I've become more determined
and thought about buying a bug key, but
they do tend to be very expensive and
investing such money without knowing
I would be successful was off-putting.
They also run quite quickly with the
minimum dit rate, without adding further
weights, being around 20wpm. | went
looking for an alternative.

My alternative turned out to be a
hybrid of mechanics and electronics.

A mechanical key and an Arduino

based keyer in ‘BUG’ mode. Ideally the
mechanical key would be, visually, as
close to a Vibroplex ‘BUG’ as possible
to provide a similar look and feel.
Coincidentally a friend at the Felixstowe
and District Radio Club had been
encouraging me to look at OpenSCAD,
free software for creating solid 3D
objects. | had always discounted doing
my own 3D design because freehand
drawing was never my forte. OpenSCAD
claimed to be different though. It claimed
to be aimed at the ‘Programmer’. Being
a ‘Programmer’, | wondered how easy it
would be to use OpenSCAD to design a
mechanical key? It turned out to be very
easy indeed, Fig. 1.

OpenSCAD

OpenSCAD provides a window-based
interface. A text editor window for the
programmer, an object viewing window that
displays your design, and a console window
that displays progress message and error
messages. The object viewing window
show three axes, X, Y, Z, and can be moved
around with the mouse to view it from
any angle. The programming language is
functional and not the usual imperative, but
don't let that put you off, it is very easy to
use. As an example, a one-line OpenSCAD
program could be as simple as:
cube([10,20,30]);
This creates a cube 10 x 20 x 30mm
based at 0,0,0 on the axes. The language
supports other 3D objects such as cylinder,
sphere, and polyhedron. All of which take
arguments applicable to the shape. For
example, the argument for a sphere is
the required radius. Also supported are
transformation functions. These allow
objects to be moved in space, rotated, and
scaled, etc. Then - the most interesting of
all — are the Boolean operators. These allow
for the union, difference, and intersection
of objects. This sounds complex but let us
look at an example.

AnExample

Fig. 2 shows a sample contact post. Itis

round with a spherical top. It has a horizonal

bolt hole and a recess for a nut at the top.
Where do you start? The basic ‘Modus

Operandi' is stick shapes together to make
the object you want and then remove
shapes to add the detail. The post is built
from two shapes, a cylinder and a sphere.
Note that the lower half of the sphere is
buried in the cylinder. The two shapes are
stuck together using the union operator. The
union operator takes multiple shapes, sticks
them together, and returns a single shape as
the result. Code wise this looks like:

union()

{

cylinder(r=5, h=24, $fn=50);
translate([0,0,24]) sphere(5,$fn=50);
2
Ignoring the $fn parameter for the moment
this reads as: create a cylinder, radius 5mm
and height 24mm centred on the axes. Add
to that a sphere, radius 5mm moved up the
Z axis 24mm. Then stick them together
as one object. The $fn parameter controls
the number of fragments used to form the
shape. Typically, circles are created by lots
of little straight lines. The more lines you
have then the smoother the circle.

Moving on, looking at the top of the post
we need to create a hole for abolt and a
recess for anut. The hole is created by
forming a cylinder where we want the bolt to
go using the code:

translate ([-6,00,20])

rotate([0,90,0])

cylinder(r=1.6,h=12, $fn=50);

This creates a cylinder, rotates it through
90°inthe Y axis, and then moves back along
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the X axis and up the Z axis. The recess for
anutis created by forming another cylinder
where we want the recess using the code:
translate ([2,0,20])
rotate([0,90,0])
cylinder(r=3.3, h=4, $fn=6);
This is very similar to the code for the
bolt except for the translation and the $fn
parameter. The translation is different

because we want the position to be slightly
different. The $fn parameter is different

as we want the cylinder to be built from six
sides — and hence a hexagonal.

Pictorially these two shapes look like Fig.

3.

If we then use the Boolean difference
operator to remove these shapes from
the result of the union we get Fig. 2! The
complete codeis:

difference()
{
// Build the post with a spherical top

union()

{

cylinder(r=5, h=24, $fn=50);
translate([0,0,24]) sphere(5, $fn=50);
2

// Make a hole for the bolt.

translate ([-6,00,20])
rotate([0,90,0])
cylinder(r=1.6,h=12, $fn=50);

// Make a hole for the nut.

translate ([2,0,20])

rotate([0,90,0])

cylinder(r=3.3, h=3, $fn=6);

}
Using these techniques, and a little
imagination, itis possible to create all the
parts necessary to build the key - Fig. 1.
When you are happy with your design, then
the 3D object can be exported as an STL
file and imported into a slicing application,
such as Ultimaker Cura, for printing on a 3D
printer.

-Txkq.l

GND

All the files required to print the key along
with a complete parts list and detailed
construction photographs can be found on
my GitHub page - see references below.
The only software required to print the key is
a slicing application. The nuts and bolts are
all M3 or M2 and readily available. In all, the
keyer requires less than 20m of filament,
probably less than £1 worth!

Radio Artisan
Arduino CWKeyer
Once the paddle was complete my attention
turned to the keyer. | went looking for
something that was open source, supported
Bug mode, and ran on a processor that had
open source development tools. | decided
upon the ‘Arduino CW Keyer’ from ‘Radio
Artisan’. The keyer is very extensive, the list
of features is almost endless! Most of the
builds that | found on the internet used the
classic Arduino, but | was hoping to make
use of the Arduino Pro Micro as | wanted it
to be as small as possible. Looking at the
circuit diagram | quickly concluded that
it could easily be cut down, and the only
software changes would be minor. | built a
breadboard prototype to test it.

The cut down circuit, Fig. 4, provides for
speed adjustment, the command button,
a speaker, and one transmitter keyer line.
From the prototype | designed the PCB, Fig.
5, using the free version of EAGLE.

Software

As mentioned above the software is based
on the ‘Arduino CW Keyer' from ‘Radio
Artisan’. Because this software is always
being updated, | decided not to clone

the software but detail the required, and

Slgn up to our FREE emalil newsletter at www.radioenthusiast.co.uk
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Fig. 1: The completed key.

Fig. 2: A sample contact post.

Fig. 3: The bolt.

Fig. 4: Circuit of the keyer.

Fig. 5: The keyer on its PCB.

Fig. 6: An alternative version of the paddle.
Fig. 7: And another version, this time using
magnets.

Fig. 8: The completed keyer on a board.

optional, changes to the software to have
it work with the circuit. These changes,
and details on how to program the Arduino
can be found on my GitHub page - see
references below.

Conclusion

As projects go it proved to be quite a
learning curve. I'd always been put off
designing my own 3D prints, but | feel quite
confident now. So much so that | didn’t stop
with the one keyer and went on to design,
and build, two more! The first based on the
Vibroplex Standard lambic, Fig. 6, and the
second where springs have been replaced
with magnets, Fig. 7.

They are all perfectly usable but do
benefit from attaching to a base of some
sort because, being plastic, they do not
weigh a great deal! My completed project is
shown at Fig. 8.

Now | need to knuckle down and get to
grips with the BUG key. | have a few spare
PCBs that I'm more than happy to pass on
for the cost of the postage.

References
https://tinyurl.com/rxwwrdr
www.vibroplex.com
www.openscad.org
https://tinyurl.com/ycx5buv7
https://tinyurl.com/ybr3hm4c
https://tinyurl.com/y4n3mopk
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ONE STOP HOBBY RADIO SHOP

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

SInyTone

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...ovevevernrerenens £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 £1+49:95 £109.99
AT-5555N Single band AM/FM mobile 10m radio (28-29.700MHz) 30
Watts £1489:95 £159.95
AT-6666 Single band AM/FM/USB/LSB 10m radio (25.615-
30.105MHZ) 60 WS «.....ooovvevererererevenererreesesenes £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

3 for Anytone D578UV

b, ¢ £11999

Handheld Transceiver

AT-D868UV handheld radio is a VHF and UHF radio with both Digital
DMR (Tier | 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 @ Single radio. ..................cvemmcrervieviunrrnncnn £129.95
AT-D878UV PLUS BLUETOOTH Digital DMR Dual-band Handheld
Commercial Radio with Roaming and GPS VHF/UHF Dual-band Digital/
Analog Part 90 DMR commercial transceiver with 1.77 inch colour TFT
display and GPS. This model includes DMR Roaming, faster processor
and larger memory for future enhancements. Ideal for Fire, Search &
Rescue, EMS, Police, Sheriff, Forestry and Security operations. Fre-

quency coverage 140-174 / 400-480 MHz

GJ-0485 power supply

Accessories

CPL-02 Battery eliminator for AT-D868UV ..
CPL-01 Car charger ofr AT-D868UV
CPL-05 Speaker microphone for AT-D8f

var

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

Mobile Transceiver

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

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.

NEW JUST IN
UV-9R PLUS Dual Band Handie,

140/174/400-470MHz, IP67 waterproof and dustproof (Not diving),
Relay Forwarding Confirmed, Dual Band, Dual Display and Dual
Standby, High & Low Power Switchover, Includes everything you
need in the box for just £34.95!

Handheld Transceiver

UV-5RC PLUS Latest version of this ever popular dual band handie
- and now with a 4.5W on 2m - Comes complete with desktop
charger, antenna, belt clip & high power 1800mAh battery ..£29.95
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 ..............occewvereuereenenens £89:95 £69.95

Accessories

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

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

UV-5BE Original battery eliminator for UV-5RC+ ...
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 .........c.cocoveverirerireriirennns £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 ...........ccccererereerrennnncd £69.95

Handheld Transceiver

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

01908 281705

sales@moonraker.eu (gl e e

Ly

Sen

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

Mobile POC Network Radio

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

LCD £249.95
4G version £299.95
Handheld Transceiver

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

Inrico

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

T199 is a 3G / WiFi Android Radio, without display, for basic operation.
You can install apps from your computer to the radio via the USB port.

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

T320is 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

Yellow
Frog
service

NOW AVAILABLE

Yellow Frog is a nationwide PTT service from Moonraker powered by
Push To Talk International and is aimed at the community, hobbyist
and club based radio market, Yellow Frog offers users both community
based shared channels, accessible right across the Yellow Frog com-
munity, as well as private dedicated channels and a rich selection of
features that can enhance your radio experience and service capabili-
ties for your own activities.

Yellow Frog packages include device, sim, application licence, one
private channel and access to the Yellow Frog Community channels
and the equipment is ready to use out of the box, all pre-configured to
connect to the nationwide Yellow Frog service. An additional menu of
feature enhancements is also available to subscribers who want more
in depth functionality, such as private address book, group and prior-
ity calling, status messaging, device location tracking, alarm and SOS
and lone worker management, There is even a PC dispatching solution
for connecting your PC or control room to your Yellow Frog device fleet.
Hop along to the friendly team at Moonraker to find out more about
the Yellow Frog service, its capabilities and the community of users
it serves.

INRICO T320 + SIM + YELLOW FROG SERVICE + 10 FREE
CHANNELS + 1 PRIVATE CHANNEL..........coovesrsrrrrsnnnns £249.95

-




Mobile Antenna Mounts _l";

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

GRP Fibreglass
Base Antennas
Diamond quality -
Moonraker pricing

These high gain antennas have been pre-tuned for

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

XY

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

SPX-100 9 Band plug n’ go portable,

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

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

suit all applications, mobile portable or base - brilliant! -_
£44.95 .

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

Length 130cm, Power 120W, PL259 fitting.........c.cccovvvueruernenne

£44.95

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

Length 165cm, High Power 200W,PL259 fitting

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

SQBM100P 2/70cm 3.00/6.00dBd, RX 25-2000MHz,
Length 100cm S0239.

£49:95 SPECIAL OFFER £39.95

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

Length 155¢m, S0239.......ccovvevvevrenns £54-95 SPECIAL OFFER £44.95

SQBMS00P 2/70cm, Gain 6.8/9.2dBd, RX 25-2000MHz,

Length 250cm, S0239 £74.95 SPECIAL OFFER £69.95

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

Length 250cm, S0239

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

Length 155¢m, N-Type £79.95

SQBM3000N Triband 2/70/23cm, Gain 4.5/8.3/10.7dBd Length 1.55m ...
£79.99

£84.95

QRP Antennas

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

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

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

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

SQBM3500N Triband 2/70/23cm, Gain 6.8/9.2/11.8dBd Length 2.70m ....
£119.99

e ol
VHF/UHF Mobhiles

GF151 Glass Mount 2/70cm, Gain 2.9/4.3dBd, Length 78cm complete with 4m cable
and PL259 £29.95
MRM-100 MICRO MAG 2/70cm, Gain 0.5/3.0dBd, Length 55cm, 1” magnetic base with
4m coax and BNC £19.95
MR700 2/70cm, Gain 0/3.0dBd, Length 50cm, 3/8 fitting... £9.95
MR777 2/70cm, Gain 2.8/4.8dBd, Length 150cm, 3/8 fitting... £19.95
MRQ525 2/70cm, Gain 0.5/3.2dBd, Length 43cm, PL259 fitting (high quality)... £19.95
MRQ500 2/70cm, Gain 3.2/5.8dBd, Length 95¢m, PL259 fitting (high quality)... £26.95
MRQ750 2/70cm, Gain 5.5/8.0dBd, Length 150cm, PL259 fitting (high quality). £36.95
MRQ800 6/2/70cm Gain 3.0dBi/5.0/7.5dBdBd, Length 150cm, PL259 fitting (high

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

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

Length: 125cm PL259 fitting £49.95

_m ) '?r:D‘w -
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HF Wire Antennas
Our HF wire antennas are made with complete waterproof Zotted
baluns and high quality “original” flexweave antenna wire.
MDHF-80 3.5MHz balun matched mono dipole, length 40m
MDHF-40 7.0MHz balun matched mono dipole, length 20m £44.95
MDHF-20 14MHz balun matched mono dipole, length 10m...........£39.95
OSHF-80 3.5-30MHz balun matched off set dipole, length 40m ....£59.95
OSHF-40 7.0-30MHz balun matched off set dipole, length 22m ......£44.95
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

£59.95

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,

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

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

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

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

Masts :

GRP Fibreglass

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

GRP-150 2m 37mm 0D
GRP-200 2m 51.7mm 0D

£29.95

Power 250W Length 7.13M ......ccovvvevvevicinnnne £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
AMPRO-11 Slim line design 27MHz 2m approx. 3/8th fitting
AMPRO-12 Slim line design 24MHz 2m approx. 3/8th fitting
AMPRO-15 Slim line design 21MHz 2m approx. 3/8th fitting
AMPRO-17 Slim line design 18MHz 2m approx. 3/8th fitting
AMPRO-20 Slim line design 14MHz 2m approx. 3/8th fitting
AMPRO-30 Slim line design 10MHz 2m approx. 3/8th fitting
AMPRO-40 Slim line design 7MHz 2m approx. 3/8th fitting..
AMPRO-60 Slim line design 5MHz 2m approx. 3/8th fitting..
AMPRO-80 Slim line design 3.5MHz 2m approx. 3/8th fitting.....
AMPRO-160 Slim line design 1.8MHz 2m approx. 3/8th fitting... £59.95

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

A

Masts - Push Up

Lightweight medium and heavy duty

swaged masts sets from 1.25-2” diameter

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

MSP-125 20ft Medium Duty (set of 4 poles) 32mm dia 1.6mm gauge....
MSP-150 20ft Medium Duty (set of 4 poles) 38mm dia 1.6mm gauge....
MSP-175 20ft Medium Duty (set of 4 poles) 44mm dia 1.6mm gauge....
MSP-200 20ft Medium Duty (set of 4 poles) 51mm dia 1.6mm gauge....
MSPX-150 20t Heavy Duty (set of 4 poles) 38mm dia 2.65mm gauge....... £69.95
MSPX-200 20ft Heavy Duty (set of 4 poles) 51mm dia 2.65mm gauge....... £89.95

£39.99
Masts ﬂ - ‘
Telescopic
We offer both aluminium and GRP fibreglass push up masts ranging from 20-50ft
to suit your needs. The aluminium versions are for portable/occasional use and the
fibreglass versions can also be used for fixed instillation

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

Make Your Own?
Wire, insulators & bits

Have fun but making your own antenna system
and see how it works against the commercial designs

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

NOW IN STOCK

Superior Connecter
Adapter Pack

£129.95

Hardware

We offer all type of mounting hardware to

help get you rigged up at home — if you cant

see it listed chances are we have it.

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

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

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

Join the best loyalty programme

and start earning

now!

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

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




The Morse Mode

Roger Cooke G3LDI
roger@g3ldi.co.uk

aving been in lockdown now
for several weeks, what better
time could there be for learn-
ing CW? Everybody has time on
their hands, no places to go, and no people
to see. You can't take a holiday, go to any
events, shops, cinemas, pubs or clubs -
heck, even NFD has been a non-starter.

Make use of the time you have now,
because hopefully it will never occur again!
Your age does not matter. If you are starting
ataripe old age of 60+, or if you are a mere
youngster, there is fun to be had for all.
Obviously, the younger you are the better.
Your brain is like a sponge and you could
be a proficient operator in a relatively short
time. It takes longer the older you are, but is
still achievable.

For those that are learning and have
achieved around 12to 15 wpm, get on the
air and have some fun. The more QSOs
you have the better the operator you will
become. Your speed will increase without
you noticing and with that you will find you
will be spending more time on CW than any
other mode!

During lockdown there are a number of
HOPE contests, so gaining experience there
is something that occurs frequently. Scores
are irrelevant but the fun you have by taking
partis the all important bit. Speeds don't
have to be 30wpm plus. If you call CQat 15
wpm a good operator will return to you at
that speed.

Lockdown Morse

A former student of mine from some years
ago, Matt MOPTO, Fig. 1, is offering a
YouTube service call LOCKDOWN MORSE.
Matt is a young guy who is a very keen CW
operator, and it is very satisfying to see him
putting something back into the hobby. If
only alot more would do the same!
https://tinyurl.com/y9yyu4qp

GB2CW Classes

Classes in Norfolk continue to produce
good results. We have a light-hearted
approach to teaching here and have
instigated a couple of new ways to have fun
with the teaching.

Jim G3YLA takes a class called Learn CW
at 25 wpm. He does not send anything at
less than 25 wpm, but has a way of teaching
the very beginner in short bursts, repeated
several times, including all the usual
prosigns, punctuation and abbreviations.

I must admit | was very dubious whether
there would be any takers for this class so |

Lockdown

Roger Cooke G3LDI says lockdown is a great
opportunity to brush up your CW!

offered to eat my hat if it was successful! It
is simmering in the microwave......

Jim, Fig. 2, is known as the ‘good cop’
with this approach, whereas when they join
my class, | adopt the ‘bad cop’ approach! |
don't take prisoners, won't accept excuses
as to no practice, plus chastise them for not
trying harder. It's all tongue-in-cheek, and
the students know it, but it does seem to
work. I'm not all bad, however, and do give
praise when earned!

| take a headcopy class as well, and that
really is quick-fire stuff up to 30 wpm, with
lots of E1SH and 5 groups thrown in. We
have a lot of fun with that!

Culmination is the ‘Executive Club’ with
Malcolm G3PDH on Thursday evenings,
plain language up to 30 wpm included!

It really is paying off, because we are
getting 20 logs for most of the RSGB CC
contest entries with NARC split into two
teams now, Nelson and Boudica.

With this Lockdown situation remaining
for some time, perhaps it might be a
great idea for clubs to consider setting
up Morse classes. As the RSGB GB2CW
Coordinator, | could quickly send out a letter
of authorisation for you to use GB2CW.
The advantage is the fact that you are not
allowed to broadcast using the normal
amateur licence. If you have half a dozen in
your class, the only legal way of conducting
that class is by using GB2CW. It's simple,
easy to get used to and it might encourage
alot of students to take part. The only
requirement is that the tutor has to be an
RSGB member. Give it some thought, your
efforts would be appreciated and you can
have alot of fun as well.

FISTS CW Club:The
International Morse
Preservation Society

FISTS supports the use, preservation

and education of Morse code. The club is
devoted exclusively to CW operators, CW
operating and people who are passionate
about Morse code.

FISTS will support those making their
first QS0s on CW. Most members have
lots of patience and will devote the time to
aragchew type QSO rather than the usual
59973 heard on the bands so often these
days. Itis much like a club for beginners and

improvers, with lots of activities and shorter
contests. | would recommend joining and
making yourself known. Members use all
types of keys, straight, semi-automatic
bugs and paddles. Take a look at this
video from onboard SS SALEM in Quincy,
Massachusetts, USA. Recognising FISTS
for its work in promoting the use of Morse
Code, the video shows a range of amateurs
of different ages using various keys.
https://youtu.be/yi-OlyR7ErM

The main page for FISTS is here:
https://fists.co.uk

There is now a Fists Sked page for UK/
EU if anyone wants to arrange a sked; our
US partners have got this up and running for
us. On the log on you will see various clubs,
including SKCC, FISTS, etc. A lot of these
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The Morse Mode

Fig. 1: Matt MOPTO. Fig. 2: Jim G3YLA.
Fig. 3: Begali paddle featured on the CW Ops
website.

are mainly American and we also have the
FISTS ‘down under’ sked page.

Serve your apprenticeship well, and as
your speed increases you may also wish to
look at becoming a member of CW Ops.

https://cwops.org

The picture, Fig. 3, shows a recent front
page of the website featuring a very nice
Begali Sculpture paddle (the picture is
changed from time to time).

CW Ops feature The CW Academy:

https://cwops.org/cw-academy

Quote from that page:

“For those having experience with CW who
want to improve or regain proficiency:

1. am getting bored with voice and digital
modes

2. My CW skills are not what they used to be

3. I'm too rusty or embarrassed to get back
onCW

4. I want to be able to copy in my head

If you know the code but are rusty, can't
copy or send as proficiently as you once
could, then CWops CW Academy is right for

The teaching is done online and in similar
fashion to schools with teaching broken
down into semesters over the year.

If you can have QSOs at 25 wpm you can
join CW Ops. You can ask to be sponsored
for CW Ops, but make sure you are capable
of 25 wpm first so as not to embarrass the
person sponsoring you. Then you might like
to take part in their weekly activity periods,
Wednesdays at 1300UTC and 1900UTC and
Thursday mornings at 0300UTC. There are
various awards to be won and these short
activity periods are not contests as such. If

you make ten QSOs in a period you earn a
point, which totalled over the year will win
you a medallion, bronze, silver or gold.

Norfolk ARC is quite active in these,
including the early morning one (!) and there
were four gold medallion winners this year,
Jim G3YLA, Roger G3LDI, Mike G4DYC and
Peter MORYB. We are aiming at five or even
six next time.

So, get your mojo working, put some
brain cells into gear and learn something
really worthwhile! 73 and May the Morse be
with you! Roger, G3LDI.

Enjoy “noise free’ radio with...

...a bhi DSP noise cancelling product!

bhi

£179.95

‘_;;-____4(, -

- Powerful high performance audio processing system

- 20W audio and parametric equalisation on all units
- Greatly improved audio for those with hearing loss
- Simple control of all DSP functions - From £159.95
b - DSP noise cancelling and Bluetooth versions available
o EQ20B-DSP QSjliDec)2019)review:|seasy-to-use device
’ ~thatimproyes the'audio clarity/of/amateur/signals?
k]

IPricelreductiontaieEs

Fully featured dual channel
ampllfled DSP noise cancelllng

£119.95

L)
\_J 1|
See our

DESKTOP 10W Amplified DSP noise
cancelling base station speaker
- Easy to use rotary controls

bhi Ltd, 22 Woolven Close,
Burgess Hill RH15 9RR, UK
Tel: 01444 870333
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Wew improved NES10-2MK4
- 5W audio power and
the latest bhi DSP noise
cancelling (8 to 40dB)

- Up to 65dB tone reduction
- Single switch filter on top
of speaker for power, audio
and DSP for ease of use
- Power on, filter on and
audio overload LED

iHficl.com

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

- Use with speakers
or headphones

- line and speaker

“ level inputs

High-performance audio processing

removes noise on all bands so
you can hear weak signals clearly!
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From the Ground Up

Eric Edwards GW8LJJ
ericgw8ljj@outlook.com

he purpose of this series is to ex-

plain electronic theory with prac-

tical examples that you can try

yourself. You need no previous
knowledge of electronics or practical expe-
rience in construction of circuits. This ar-
ticle will show you how to build working ex-
amples that will bring the theory to life and
make it much more interesting than just
reading theory alone.

Most electronics books and publications
explain the theory in great depth with all
the formulae and mathematics. The theory
presented here will be minimised through-
out to the extent of necessity and | will give
reasons for why it is there in the first place.
Itis pointless in learning a formula without
knowing the reason for it and for further
theory study, there are lots of very good
books available on electronic theory.

TheBasics

Electronics is about electron flow. That

is the stuff that runs through all types of
conductors and the nature of its flow has
been argued about among many engineers
and technicians. Some textbooks explain
the flow of an electric current as being
from positive to negative, and there are
others who claim it flows from negative to
positive. I do not think it is quite as definite
as that as in reality there are electrons

and protons in copper or any metallic
conductor that are of equal importance
and equal charge. Metals are actually
composed of positively charged atoms
immersed in a sea of moving electrons.
This sea of electrons flow from the
negative terminal on the battery towards
the positive terminal but the protons within
the positive atoms do not move. Metals are
not the only conductors and there are other
substances where positive atoms do move
in creating a flow of current.

We could say that the current is in the
conductor to start off with and is just lying
there idle until a voltage is applied, usually
referred to as an electromotive force
(EMF), because that is what it is, a force
to push the current through. It is better to
understand why it flows and what to do if
it doesn't rather than get involved in trying
to work out which way it flows.... Who
cares? As long as it flows! Incidentally, the
convention that current flow is from (what
we now know to be) negative to positive
dates back to the early days before the
existence of electrons and protons was
known.

Applied Theory

Eric Edwards GWS8L]J]J starts a new series taking
readers through the basics of electronics.

\Y%
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Testing It

If a battery is connected across the ends
of a piece of wire, current flows through
the wire and the battery and the amount is
determined by the resistance of the wire.
This is not really practical to set up as the
battery will soon run flat when a piece of
wire, which will get very hot, is connected
across its terminals. We will look at thisina
more practical way. We will need a voltage
supply with sufficient current capability

for our experiment and the conductor will
be replaced with a resistor as used in any
electronic piece of equipment. To see the
results of this test, a voltmeter and amme-
ter are required. The purpose of this experi-
ment is to show how Ohm’s law is applied.
You have to know the Ohm'’s law formula
because it comes up very often in everyday
working in electronics. (Ohm'’s law is based
on a discovery made by Dr Ohm.) Itis pre-
sented here in unit form... V =/ R (I multi-
plied by R), which is the same as R = V/I (V
divided by I) and / = V/R (V divided by R).
Where V is voltage measured in Volts (V),

I is current measured in Amps (A) and Ris
resistance measured in ohms (Q). These
are the symbols used universally, well al-
most, as the Vis sometimes replaced with
E (Electromotive force).To replace the sec-
ond equation with numbers, we can say
that a resistor of 1 ohm will have a current
of 1 amp flowing through it when a po-
tential of 1 volt is placed across it. Taking
the first equation, we can find the volt-

age across the resistor of say, 220 ohms
(2200Q) with a current flowing through it of
0.5 of an amp (0.5A or 500mA). The volt-
ageis 0.5 multiplied by 220, which is 110

volts (110V). Conversely, the resistor has
avalue of 110/0.5, which is 220 ohms and
the same can be found for the current flow-
ing through the resistor by V/R, 110/220,
whichis 0.5 amps.

TheFormula

A good way of remembering this formula
is with the triangle method, Fig. 1. By plac-
ing your finger over any one of the letters,
you can immediately see how the formula
works.

The knowledge of this information
means you can easily work out a value of
an unknown resistor. It is possible to make
a potential divider to supply a lower re-
quired voltage to another part of a circuit
taking all the guesswork and trial and error
out of it simply by applying this formula.

It will also be useful in determining if the
battery (or power supply) is man enough
for the job. All this can be gained simply by
knowing how Ohm's law works and you do
not even have to be a mathematician! For
our experiment, we will use a 12 volt bat-
tery (or power supply) and a selection of re-
sistors used universally in amateur radio.

Refer to, Fig. 2. On the immediate leftin
the diagram is a battery with a voltmeter
connected directly across its terminals. An
ammeter with its positive terminal connect-
ed to the positive terminal of the battery
while the negative terminal of the meter is
connected to the test resistor. (Because
the ammeter, battery and the resistor are in
series, the resistor can be placed before or
after the meter). The other end of the resis-
tor is connected to the negative terminal of
the battery to complete the circuit. To put
some values in here we will use a 12 volt
battery, a voltmeter with a full-scale deflec-
tion of 15 volts and an ammeter with a full-
scale deflection of 5 amps.

If the resistor has a value or 15 ohms,
then with 12 volts connected as shown, a
current of 0.8 amps or 800mA will flow, and
if a 1/4-watt resistor were the type used, it
would get very hot and burn out. Why? To
answer that we must now modify Ohm’s
law to take in account of the wattage dis-
sipation of components. Wattage is the
product of voltage and current. W=V I. It
can also be expressed as W=V2/Rand
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I2R. So, if a current of 0.8 amps is flowing 10kohm resistor could be as low as 9kohm
through our resistor with 12 volts connect- and as high as 11kQ so the meter could V
ed across it, then the wattage dissipated give any reading between 1.1mA (9kQ) and R2 = |_

is 122 divided by 15 ohms (144 +15) =9.6
watts. Or as |2 R the formula will become
0.82x15(0.64 x 15) = 9.6 watts. It would
also be true to say that the wattage is also
the same when the 12 volts is multiplied by
the current of 0.8 amp which is yes, that's
right, 9.6 Watts. That is why our % Watt re-
sistor got very hot and burnt out. If we had
used a battery with a small current capacity
of say 1 amp, it would have soon flattened,
especially if a larger wattage resistor was
used. The larger wattage resistor would
have taken longer to burn so the battery
would have been flattened instead.

FurtherTests

To carry out similar tests it would be better
to replace the battery with a regulated pow-
er supply with current limiting. Using low
resistor values and current in amps is not
the normal units used in electronics. These
values are used, but you are more likely to
meet resistors with values in kQ (thousand
ohms) and current in mA (one milliamp is
0.001 of an amp). The 12 volts used is typi-
cal in electronic circuitry. Let us now sub-
stitute the resistor for a value of 10kohm
(10,000 ohms) and the ammeter for a full-
scale deflection of TmA. Using Ohm'’s law
again substituting the letters with any two
known values, we can find the third. Set the
voltage on the power supply for 10 volts
(to keep the sums easy) and with the resis-
tor and milliammeter previously connect-
ed, look at the reading on the milliamme-
ter. It will be showing TmA (Full scale). | =
V/Rwhere V=10, R =10,000 (10/10000,)
=0.001A, which is TmA. Your meter may
not be reading TmA, as it will depend on
the tolerance of the resistor you are using!
All components have a percentage (%) tol-
erance and your resistor could have a tol-
erance of as much as a plus or minus (%)
10% which means the actual value of your

From the Ground Up

0.9mA for a resistor value of 11kQ. For a
more accurate reading, a resistor of a clos-
ertolerance is required and +0.1% resistors
are now quite common. Other percent-

age values are £0.01 % and even +0.001%
types. If the voltage from the power supply
was reduced to say, 5 volts, what will be the
reading on the milliammeter allowing for
resistor tolerances? Yes, that's right, 0.5mA
*resistor tolerance.

Let's put the voltage back to 10 volts on
the power supply, switch off the supply and
change the resistor for a value of 20kQ.
Switch on the power supply and look at
the current reading on the milliammeter. It
will be showing 0.5mA allowing for resis-
tor tolerance. Changing the resistor value
again to 30kQ while leaving the voltage
unchanged will give a reading on the me-
ter this time of 0.3mA. This is, in fact, the
principle of an ohmmeter (or multimeter)
that is used for measuring resistors. The
voltage remained constant with the current
changing in relationship with the resistor
on test. The voltage is a lot lower (1.5) and
the meter is usually a 100pA (0.0001 amp)
movement. To keep the mathematics at
a sensible level when using ohms law, all
resistors will be shown as ohms and the
current as mA. This will take away all the
zeros and decimal points. Using this idea
we can have a resistor of 27kQ across a
supply of 12V, which will give us a current
flow of (V/R) 12/27 = 0.44mA, which is bet-
ter than working with values 12/27000 =
0.00044 amp. Similarly, a resistor of 270Q
across a 12V supply will give a current flow
of 12/0.27 = 444mA which again is bet-
terthan 12/270=0.044 amp. The 270Q is
equalisto 0.27kQ.

Dividing the Potential
Knowing Ohm'’s Law puts you in a very
good position in understanding electronic

Fig. 1: Ohm’s law as a triangle. Fig. 2: Simple
circuit for demonstrating Ohm’s law.

Fig. 3: Formula relating to a potential divider.

Fig. 4: An application for a potential divider.

Fig. 5: Ohm's law restated to calculate resistance.

circuits. You will soon realise why resis-
tors are used in transistor circuits and their
uses in voltage divider circuits to provide a
lower voltage to another part of the circuit.
To give an example of a voltage divider,
take a typical circuit that is powered by 12V
and further down the circuitry is a compo-
nent that needs a 5V supply. Itis pointless
building another power supply just to feed
one part, so atap is taken from the 12V
power supply by means of a potential di-
vider. This is two resistors wired in series
fitted across the 12V with the values se-
lected by Ohm'’s law to give 6V at the junc-
tion of the two resistors, Fig. 3. Thisis a
circuit of a potential divider and the same
current will be flowing through all the com-
ponents, including the battery. The formula
will enable you to work out the tapped volt-
age. We will give our battery a value of 12V
and the resistors the value of 10kQ each.
From the formula R2 (10kQ) is divided by
R1 (10kQ) and R2 (10kQ) added together
and the result (0.5kQ) is multiplied by the
input voltage (12). The answer is 6V. The
resistors could have been 10MQ each and
the answer would have been the same be-
cause it is the ratio of the two resistors that
isimportant. A small value series resistor
is placed in the output and a 5V zener di-
ode wired across the output can be used to
supply a stabilised voltage for say, an inte-
grated circuit, Fig. 4.

All formulae can be used in different
ways, which is good news for us because
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From the Ground Up

we will probably want to use it to make a
smaller voltage from a larger one such as
aregulated 5V asin Fig. 4. This time we
know what voltage we need to feed the
regulator, say 6V. To find the values of the
two resistors is easy because we know the
input voltage, which is the voltage across
the two resistors, which is 12V. We will
have to invent the total value of the resis-
tors so we can make it a value that is read-
ily available such as 10kQ (although there
is no need to write kohms, or even kQ,

just the 'k’ will do). We now know the volt-
age input, the voltage output and the total
value of the resistors and we haven't done
anything yet! There is just one calculation
to make and that is from Ohm'’s law to find
the current. You remember Ohm’s law?
(Fig. 1 again.)

Using the Formula

Put your finger over the |, and you can see
that you have to divide Rinto V and in our
case will be divide 10(k) into 12(V) and
thatis 1.2(mA). With electronics, resistors
are usually in k’s and the current in mA
(milliamps). It is easier to work with these
units when using formula. If we used
ohms and amps our calculations would
have been dividing 10,000 into 12, which
will give the answer as 0.0012 amps. This
is a bit messy so stay with k and mA. We
now know the voltage required, the input
voltage, the total resistor value and the
current through the circuit. All that remains
to be doneis to replace our resistor with
two separate ones and as they both share
common factors that is an easy matter.
Let’s find R2, which we will put as our
bottom resistor. From our magic formula,
Fig. 5, R2 will be the result of the current
(1.2) divided into the output voltage,
which is the required volts drop across
the resistor, which in our case is 6V so 1.2
divided into 6 is 0.5. The resistor R2 is 5k,
as we are working in volts and mA, and
resistor R1 is found by the same method
but the voltage drop is across R1 which

is 6 from 12 whereas the voltage drop
across R2 is from volts output to chassis
or OV. The voltage across R1 and R2 in this
example is the same.

Let's look at a different value of volts
output to show the working out of R1.

We will use 9 volts as the output and
keep the input as 12 volts. R2 will be 9
divided by 1.2, which is 7.5k and RT will
be volts drop across R1, which is 9 from
12 and thatis 3soR1is 3 dividedby 1.2,
which is 2.5k. If you add R1 and R2 togeth-
er,you will find it is our original 10k total re-
sistor (7.5+2.5).

Battery | + Current limit

Fig. 6: The circuit of Fig.
4 but with the resistor
chain replaced with a
potentiometer (variable

— [jl : resistor

The resistors R1 and R2 could be re-
placed with a potentiometer and adjusted
to the required value by looking at a voltme-
ter connected in place of the zener diode.
When it has been set for about six volts, the
meter can be disconnected and the zener
diode fitted in its place, Fig. 6.

I have no intention of boring you with
theory that you will probably never use, that
is why | have called this ‘Applied Theory'.
This is the stuff that will be useful to you
as a hobbyist, radio amateur, experimenter
or someone who is just starting a career in
electronics. Ohm's Law and how to apply
itis a very useful and powerful tool. I fully
recommend you to learn it. Volts, Current
and Resistance are what electronics is all
about and so is Ohm'’s law (Just remember
the triangle).

Resistorsand the Meter
All electronic circuits use resistors. The
sole purpose in life of a resistor is to reduce
current flow, that’s all, nothing else. The
fact that we get a trade-off is a bonus. Well,
not really, as it is down to you know who ...
that's right, Ohm’s Law. A resistor is placed
in a circuit to reduce the current and in
doing so provides a voltage drop across
the resistor that can be used in a circuit to
provide a necessary voltage for perhaps
atransistor to conduct or to provide a
required level of amplification and many
other uses. A very common use is in the
analogue (moving coil) multimeter where,
depending on the location of a resistor,
it allows the meter to read volts, amps or
resistance. A selection of resistors when
placed in series with a moving coil meter
will read voltage when it is applied across
the resistor and the other terminal of the
meter by working out the third unknown
(the voltage) with the two known (current
measured on the meter and a fixed series
resistor). It is then a simple matter of re-
scaling the meter to call it volts, Fig. 7.
When the multimeter is connected in
a circuit to measure voltage, the current

resistor).
Fig. 7: Using a current
O meter as a voltmeter.
Qutput Fig. 8: Using a current
meter to measure higher
Voltage currents.
O
Yoltage
: i ltiplier
o O
Test Sockets

O

]

Shunt resistar

—Ooi

Test Sockets

through the circuit is multiplied by the se-
ries resistor and will be the voltage drop
across the resistor (Ohm’s law). The meter
is calibrated by the voltage drop across the
resistor and then becomes a voltmeter. The
current is measured with the same meter
movement but with different resistor val-
ues placed in parallel with the movement
coil to shunt it (sharing the current flow)
and allow a greater current to be measured
than that of the basic meter of say, 50pA
(microamps), Fig. 8. The same decep-

tion is created when using a multimeter to
measure a resistor value. This time, how-
ever, in simple terms, a low voltage battery
is used to supply a small flow of current
through the resistor under test to measure
the voltage drop across the resistor. This
voltage drop is re-scaled on the multimeter
as resistor values (resistance). All this is
done using Ohm'’s law, so you can see how
important it is to learn and know about this
useful formula. It is more common today
to see the use of digital meters in place of
the moving coil analogue types. This is be-
cause they are more accurate and much
more robust. In days gone by, the more ac-
curate meter that was the forefather of the
digital meter was the valve-voltmeter.
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HF Highlights

Steve Telenius-Lowe PJ4DX
teleniuslowe@gmail.com

Icome to the August HF
Highlights. My QSL Manager
Tim Beaumont MOURX is
also the QSL Manager for the
VP8PJ South Orkney operation, which took
place in February-March, one of the last
DXpeditions before the almost global lock-
down. If you worked that station you will

be pleased to hear that Tim tells me that he
recently sent out all the VP8PJ QSLs, Fig.

2, that had been requested, either direct by
post or through his OQRS service, by May
20th.

mOurx.com/oqrs

10m SporadicE

With the lack of DXpeditions or other rare
DX stations to work, the highlight of the
month has been the great propagation on
28MHz during May and the early part of
June. At the bottom of the solar cycle many
amateurs abandon the higher HF bands
such as 28 and 24MHz, yet there are often
excellent conditions during the spring and
summer months on those bands, and this
year was no exception. Although Sporadic
E (Es) propagation is often thought of as
a VHF propagation mode, in fact it is more
prevalent on the higher HF bands than on
VHF.

If it were solar maximum, most amateurs
operating on 28MHz would not necessarily
know whether the stations they are work-
ing are by E-layer or F-layer propagation, but
now with the solar flux as low as 68 to 72
SFl,28MHz is incapable of providing propa-
gation via the F-layer. Such contacts must
therefore be being made by Es. From the
UK contacts may typically be made all over
Europe, though usually only to one part of
the continent at a time, such as Scandinavia
on one day and the Balkans another.

However, there can also be cases of dou-
ble or multiple-hop Sporadic E, and then
North American or Caribbean stations
can be worked from Europe. | experienced
this from here in Bonaire on several oc-
casions in May and June when | worked
many European stations on 28MHz SSB.
As the closest part of Europe (Portugal) is
around 6500km away and | was also con-
tacting stations as distant as OD5TX and
OD5VG (Lebanon, about 10,500km) and
HZ1TT (Saudi Arabia, around 11,500km
away), these QSOs must be by multiple-hop
Sporadic E.

Signals are not there every day, but when
they are they are characterised by rapid and
deep fading.

Sporadic E Time

Steve Telenius-Lowe PJ4DX reports that
the higher bands have been enlivened by
summertime Sporadic E propagation.
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Several contributors to the column this
month took advantage of the summer
Sporadic E propagation on 28MHz, as re-
ported in ‘Readers’ News' and ‘Around the
Bands’, below.

Readers’News
The first of those was Kevin Stock MOYRX,
who wrote that “May was a cracking month
here for 70m SSB. | managed to work 62
DXCC in the month alone and, of course, the
bigger stations [will] have done even better
I guess.” On June 2nd Kevin wrote again,
“What an amazing day yesterday was for
10m SSB, | worked VE1TK at 1411UTC, then
A6T1HA at 1434, and ended up running a
backscatter net with Tony M0IQD and lain
MMOTFU from 1507, which lasted about an
hour, working UK stations.” Kevin also sent
in Fig. 1, showing what the UK 10m SSB
group as a whole managed to work in the
first five months of 2020 on that band and
mode. | was pleased to contact Kevin on
28MHz SSB on a couple of occasions dur-
ing May.

Tony Usher G4HZW reported “beautiful
weather during May, which was the sunni-
est month ever, not just the sunniest May,
since records began. 10 metres responded
and was in fine form; so much so that | nev-
er ventured on to the 7MHz standby during
the whole of the last period! Sporadic E on

most days plus South America in the even-
ing and North America later, right up to and
beyond midnight.” Tony reported 353 QSOs
on 10m, with 351 in 83 DXCC entities on
FT8 plus just two contacts on SSB — with
me, and Bert PJ4KY. Tony concluded by
saying “I think some UK stations worked JA,
VK and the west coast of North America but
I'm saving those for later!”

00 Zome 13+ 1TV Jone T3
Lo GC?9 + OTA AN 008

Martin Evans GW4TPG has been using
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HF Highlights

Fig. 1: Contacts made by the UK 10m SSB group
on that band and mode from January to May
2020. Fig. 2: The VP8PJ double-sided QSL card
being sent out by QSL Manager Tim Beaumont
MOURX. Fig. 3: 3G2HOME's loghook screen shot,
the ultimate in QSLing for G3JNB! Fig. 4: Fancy
a walk up there? Kevin ZB2GlI did just that for
his permitted exercise during the lockdown in
Gibraltar.

his lockdown time in the garden to improve
his antennas, saying: “/ am QRV on 40/80m
again — the big vertical is back up in the air,
the feed is sorted out and new guy cabling/
stakes all done to keep it up in the air this
time. All I have left to do is to run some new
radials in for 80m. As the lawn is bone dry
and the ground is set hard like concrete, |
need a few days of rain to soften the turf

up so I can get the lawn edging tool to
cutinto the lawn properly. The match on
both bands is spot on, bandwidth on both
bands is excellent too and the receive
noise is not too bad, so good all around so
far. The other bit of news for this month is
Sporadic E on 10m. The last couple of years
| have concentrated on 12m. This year |
decided to concentrate on 10m and | have
managed to add six new DXCCs in May,
which admittedly are all Europe, but every
little helps! 10m is now up to 163 worked
for me. When | started looking at DXCC

on 10m seriously during a sunspot peak
(more years back than | care to remember!)
| decided to prioritise DX entities and leave
European entities for another day when the
sunspot cycle was low and as a result | still
need a few of the rarer European entities on
10m, which are good to add during summer
Es, and it's good to see at least one band
heading upwards this year even if the others
are a bit shabby!”

Victor Brand G3JNB also reckoned that
May was a great improvement on April.
“We opened with a remarkable increase in
activity and an avalanche of RP75 stations
to entertain us as the VE Day celebrations
approached. The ubiquitous 'STAYHOME’
and 'STAYSAFE’ calls abounded and nature
relented with some moderate DX. Tuned
with a tiny MFJ 16010 tuner against the
central heating radiator, my temporary
100ft long wire with 20W of CW on 20m
netted NE1QP the ‘Saratoga Springs’
contesters, Jeff TZ4AM Mali and 4X75V,
Israel’s ‘Victory in WW2’ call, as well as EUs
like 0Z75MAY/88 up on topband. Dipping
into a contest, | worked Andy 5Z24/G3AB
Kenya. Then, by twiddling my WOLFWAVE
and going QRO with 50W to the wire, |
plucked JV2L Mongolia from beneath the
ear-splitting sideband of a powerful LZ who
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remained oblivious. Switching to my multi-
band vertical, | worked KP2M who seduced
me from the US Virgin Islands. But I really
felt for the CW operator of IS75STAYHOME
in Sardinia as we had a faltering QSO. He
was in dire need of a memory keyer!

“Bedtime CW DX restarted on 30m with
Didier FY5FY French Guiana and George
SY8CDV operating from Hermoupolis, Syros
Island (EU-067). The band also produced
HK7AAG Colombia, UA9MA Asiatic Russia
and 4U9STAYHOME from Brindisi. On 20m
simplex, the wonderfully named ‘Valley
Swamp Club’in Massachusetts, with
their special call WY1ITU, were worked
though it took some doing... At 1630UTC
on 22nd | found myself receiving both
VU3NXI India on17m and 3G2HOME in
Chile on 20m. | called them both and heard
‘G3JNB’ come back faintly from Chile
before | got smothered again. In their log?
Five hours later, Luis CE2ML kindly mailed
confirmation with an iPhone photo of his
log, Fig. 3, a lifetime first for me!”

Regular correspondent Carl Gorse
2EOHPI has been conspicuous by his
absence all year but wrote to explain: “I've
been sorting out my equipment for HF and
have been back on air after a break doing
my photography. Here [in ‘Around the
Bands’] are some contacts made over the
past few days on the Xiegu G90 and the
MFJ-1979 vertical in the garden. We are
currently in isolation due to the pandemic
and hopefully will be able to get out portable
later in the year. | hope to get an Icom IC-
7300 for home and just waiting on delivery
of a Cushcraft R9 [vertical antennal] to arrive
in the next few weeks. But it's nice to be
back on the air!” Welcome back Carl.

Etienne Vrebos 0S8D/ON8DN says he
“made about 250 QSOs this month” with
“nothing more to do: lockdown has been
very aggressive and controlled in Belgium
until today. Great weather for the last
three months, sometimes exceeding 30°C,
but conditions on HF again decreased
dramatically, though | do keep in my mind
that it can’t be worse and can only become
better... A short comment: a huge increase
of the use of digital modes, especially on
28 and 50MHz, but I still believe human

SSB contact is the real QSO (CW too of
course, though | don't practice). I still have
difficulties to accept as valid a computer
QSO0 to another computer, though again

for sure it is the only solution for a large
number of operators who do not have space
for efficient antennas or are using only low
power.”

Owen Williams GOPHY says “It was an-
other month of increased activity with more
rounds of the RSGB Hope QSO party and
the Covid-19 activity. 10m showed signs of
life towards the end of May although all the
contacts | had were with European stations.
At the same time there was short-skip prop-
agation on 20m within the British Isles and
near-continent with GD, El and PA stations
audible at good strength. There was some
DX about with contacts being made with A2,
A7, Wand PY on 14MHz and PY on 7MHz...
I'm still practising CW using AA9PW's web-
site and I've also succeeded in chasing up
an old outstanding IOTA QSL.”

Kevin Hewitt ZB2GI writes that “Gibraltar
remains in lockdown... | remained at home
for eight weeks and only ventured out to
Morrisons once a week. Exercising has al-
ways been allowed and with easing of re-
strictions | walked up the Rock (Fig. 4) to
the shack and operated on 10m. | also op-
erated from the club station one evening.
The majority of my operating this month has
been from my home station: the Outbacker
[mobile antenna] has performed well on
both SSB and FT8.”

Finally, we wish a warm welcome to new
contributor Mike Wilson EA7KIP/G4GOU.
Mike works in Gibraltar but lives 15 miles
north of the Rock on the other side of the
border in Andalucia. He wrote: “/ am usu-
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HF Highlights

Fig. 5: Mike EA7KIP/P operating from the beach
in Andalucia with Gibraltar in the background.
Fig. 6: eQSL from Jaime PY2BT in Sao Paulo,
received after a 20m SSB contact with Kevin
ZB2Gl.

ally helping out with the Gibraltar ARC, but
due to the lockdown have not been able to
getover to the club for a couple of months.
Just before the lockdown (at the recom-
mendation of John ZB2JK) | purchased

a uBitx kit, which arrived just before the
postal service shutdown in India. With the
relaxation of the lockdown rules in Spain al-
lowing visits to the beach | took the new rig
for a try out on the beach, Fig. 5. After put-
ting up a 40m end-fed half-wave support-
ed by two 6m fishing poles and connect-
ed to the uBitx with a 49:1 unun | put out

a call on 20m SSB. First contact was with
YO1STAYHOME at 59. | also tried out the
built-in WSPR beacon and got reports from
as far away as ZL at 19,500km. Definitely
going down to the beach again soon as the
noise level is very low compared with that
at home, but next time | will remember to
bring a chair!”

Around the Bands

Kevin MOYRX: 28MHz SSB: 4L/G4ENL,
4X1TI, 4X6HU, FM5DN, HC5DX, HZ1SK,
JY5HX, NTRR, OD50SH, OD5TX, PJ4DX,
PTOIR, PU2FDC, PY2TMV, PY4BZ, PY4JW,
RMS8A, TA7EB, TA7I, TA7OHM, W1NA.

Tony G4HZW: 28MHz SSB: PJ4DX,
PJ4KY. 28MHz FT8: 4J75DJ, 4L6QL,
5T5PA, 8P2K, 9K2BM, 9Z4Y, A61DD,
CA4C0Q, CN8SG, CP6UA, FG8OJ, HCTE,
HC5VF, HI8S, HJ3SUA, HP2BWJ, HZ1SK,
J35X, J68HZ, LUSHGI, OD5VB, PJ2BR,
PJ4ANX, PZ5RA, RWOAR, TI2CC, WP4QQJ,
XQ1KN, YB2DX, YV1SW, ZP5DBC.

Martin GW4ATPG: 14MHz FT8: 4S7AB.
18MHz FT8: 5C1WTIS (Morocco),
HL3GOB. 21MHz FT8: 5H3DX, 524/
G3AB. 28MHz FT8: C31CT, EK1KE, FG80J,
ISOKNG, J68HZ, VOTNC, Z61DX, ZA/
1IZ7PMQ.

Carl 2EOHPI, 7MHz SSB:
OSOSTAYHOME, OT7STAYSAFE. 14MHz
SSB: 4U2STAYHOME, OH1STAYHOME
to OH6STAYHOME, OQ4ANGELS,
OR7STAYHOME, PC19STAYHOME,
YO1STAYHOME, ZW5STAYHOME.

Etienne 0S8D / ONSDN, 14MHz SSB:
3V8MN, 4L6DL, 4S7JL/MM (South
Atlantic), 8J11TU, AT2SH, BG7AJH,

E20WXA, E2STAYHOME, JR7COP, KL7KK,
OJOA, R207RRC (AS-207), SOTWS, TT8FC,
UN70D, VU2AU, VUSWEW, WA6QDQ/
KH6, XE1CQ. 21MHz SSB: YBOIBM, ZA/
1Z7PMQ. 28MHz SSB: OHOSTAYHOME,
OJOA.

Owen GOPHY, 7MHz SSB:
ZW5STAYHOME. 14MHz SSB: A25SL,
A71AM, N2I/STAYHOME, W21/
STAYHOME, ZW5STAYHOME.

Kevin ZB2Gl, 5MHz FT8: 9A2X, DK6XR,
EASNK, F4AYI. 14MHz SSB: 5Z4BU,
EA8ZV, FG4SO, PPTWW, PY1CV, PY2BT
(Fig. 6), PY4BZ, TA2LG. 14MHz FT8:
PA75FREEDOM. 21MHz SSB: TI2JS,
PY2FZ.21MHz FT8: LX2SM, LZ177GL.
28MHz SSB: GW5SNF. 28MHz FT8: C31KC,
CT3MD, EA8AR, GB1945PE, HISCJ.

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
October issue the deadline is August 11th.
73, Steve PJ4ADX.

i pocket

Discover Read Enjoy

August 2020 PRACTICAL WIRELESS




The World of VHF

Tim Kirby
longworthtim@gmail.com

he Monteverde Contest Team’s
VHF activity continues with some
fascinating contacts being made.
On May 29th, there was an exten-
sive Es opening throughout Europe with the
MUF well in excess of 144MHz. You'll find
plenty of reports in the band reports section
of the column. D4VHF from Cape Verde was
heard on 2m FT8 by SP5XMU in Warsaw at
a distance of 5600km. Unfortunately, a two-
way contact did not take place. However, oth-
er contacts were made. The furthest appears
to be DJ7QZ (JN58) with DL5MCG also in
JN58 a fraction closer. A screenshot from
the D4VHF computer on EI7GLs blog, Fig.
1, shows many DX calls, including SQ5AAG
(K002).

It looks as though this openingwas a
combination of an Es opening over land
and, probably, a marine duct over the sea. A
number of UK stations from the south-west
G4RRA (1080), G8BCG (1070), GW7SMB
(1081), G3NJV (1070) and G7RAU (IN79) all
worked D4VHF shortly before the propaga-
tion changed allowing the QSOs to be made
into Germany. When SP5XMU heard D4VHF,
he was working Es QSOs into Portugal at a
distance of around 2700km which, of course,
is good going, though not unheard of, for sin-
gle hop Es.

I've included a screenshot from F5LEN’s
tropo prediction site (below and Fig. 2), also
taken from EI7GLs blog which shows the
marine ducting taking place from the Cape
Verde Islands, passing the Canaries, to the
coast of Portugal — where, it's probably rea-
sonable to surmise that the Es took over!

https://tropo.f5len.org

A few days earlier, there had been a tropo
opening from the western UK and Ireland to
Cape Verde and there are some details in the
band reports section.

GermanyonS50MHz

In early May, the German PTT announced
changes affecting the use of the 50MHz
band in Germany. The whole 50-52MHz band
is now available (previously only 50-51MHz
could be used) and power limits have been
increased: 750W for CEPT 1 licences and
25W for Novices. Additionally, contest opera-
tion is now allowed without restrictions.

It was immediately noticeable that signals
from Germany became very much louder and
more stations were active following this an-
nouncement, which is great news.

PicturesonD-STAR
Jef Van Raepenbusch ON8NT ‘listened’' to a

More amazing
0SO0s from D4AVHF

Tim Kirby GW4VXE has a packed column as
a result of some remarkable propagation during

May and early June.

D-STAR picture net on the REFO72D reflector
on June 3rd and reports that although the
net took place in the middle of the night for
Europeans, there were 15 pictures waiting
for him in the morning!

The6mBand

Unfortunately, | managed to miss out Kevin
Hewitt's ZB2GI report for May from the last
column - sorry! Kevin has been operating
with an Outbacker multiband whip with a
2.5m counterpoise wire. The antenna is
clamped to a broom handle stuck out of the
window. Kevin found an opening into the
UK and Europe on April 28th and says that
during May he had over 200 FT8 contacts
inthe log and only two SSB contacts. | am
amazed how well Kevin is doing with the
simple antenna — | have heard him regularly
on the band with really good signals.

On May 24th, Kevin replaced the
Outbacker antenna with a Ham Tenna 6m
mono-band whip. On May 26th, there was
an opening to North America and Kevin was
pleased to work into the US and Canada.
Highlights of the log include GW4VXE (1071),
GB1PBL (1080), PA4VHF (J032), GB1PBL
(1080), GAXEE (1090), DF70DARC (JO40),
W1JJ (FN41), VE1PZ (FN85), NN4X (EL98),
W4S0 (EL98), K1TO (EL87), ADAES (EL98),
N4WW (EL98), 5B60ALJ (KM64), SV3DCX
(KM08), TKALS (JN42), NR1DX (EL87),
KACVL (EL87), W5GJ (EL87), N2TU (EM95),
W4DXX (EM70), WAWT (EM74), K4XP
(EM84), NOFW (EM79), WA4IXW (FMO6),
ACATO (EM70), KARX (EM70), WB4HIE
(EM95), KAMOG (EM73), K9CT (EN50),
W3CP (DN05), K1SIX (FN43), NW1B (FN43),
IKTMDF (JN44), K1UO (FN54), 5B60AIF
(KM64), MMOOKG (1086), TF1A (HP94) all
on FT8. Kevin also went onto SSB working
F4BWJ (IN93), F40QK (IN96), FACXO (JN61),
MOCOM (1091), G4PEO (1091), F5CBY (IN88),
F6IHA (JNO5), F5VY (JNO4), M5BXB (IN91),
G3LTF (IN91), FABYF (IN97), FAFKR (IN88),
10SJX (JN61), IZ8FDH (JN70), IZ5EME
(UN52), DL3GD (JN38), MOGHZ (1081),
FAIHL (IN94), ON4LG (JO20), MOCGF (1091),
IK5DNF (JN62) and PA3HGT (J022).

Kevin also mentions that he is using an
app on his Android phone called WSJT-X
Monitor, allowing him to see the decoded
messages on his phone connected by WiFito
his shack computer.

Jef ONBNT worked some nice DX with his
IC-7300 and V-2000 vertical, the highlights
being TA9J (LN10), ZB2GI (IM76), EASA
(IL18), CT3HY (IM12), 7X2KF (JM06), OY10F
(IP62), CT3MD (IM13) and LA9VFA (KQ40).

Dave Hobro G4IDF (Worcester) was
pleased to catch the Es opening on June
18th working DF8SM (JN58), ES7GM (K028),
OE3DSB (JN78) on SSB, all of which were
new squares for Dave, along with several
[talian stations. Dave keeps a tab of his
grids/squares worked using the ARRLs
VUCC system and has 116 confirmed.
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Robert van der Zaal PA9RZ caught the Es
opening on May 19th, working EI7BMD and
then on May 31st, IZ4DRP. Robert runs 10W
of SSB from his IC-7300 to a 49-72MHz log
periodic antenna made by AnJo Antennen in
Germany.

Phil Oakley GOBVD (Great Torrington)
says he has had a great month on the band,

working his best ever DX on 6m, HI3T (FK49).

Other nice contacts were with KP4TG (FK68)
and W3LPL (FM19). Phil worked 96 stations
during the month in eight new squares. He
comments that of those 96 stations only
nine were on SSB.

Steve Macdonald G4AQB (Bolton) says
that the last few weeks have provided the
best Es conditions that he can remember (a
number of us have been saying the same,
Steve!). Steve says he has worked dozens
of Italian, Spanish and Eastern European
stations on FT8 on the band.

Andy Adams GWOKZG (Letterston) has
been running 85W to a 5/8 wave vertical and
has worked some nice DX, including A71AE,
CU2AP, CT3HY, N4TB, OD5KU and KP4EIT

The4mBand

Jef ON8BNT runs 10W to a halo antenna on
his balcony and lists so much nice DX that |
am regretting my decision not to get going
on the band this year! Highlights, all on FT8,
are EA6XQ (JM19), SV2DCD (KN0O), 9H1CG
(JM75), GMSIEM (1078), TF8SM (HP84),
EASDBM (IL18), LZ2HM (KN12), YO5TP
(KN16) and OY10F (IP62).

Simon Evans G6AHX (Twyning) found
anumber of openings on the band - the
highlight being SOTWS on May 19th and
EA9IB on May 29th. Another nice one was
OHOZ on June 1st. Simon continues “the
most amusing incident occurred on May

30th when the squelch was broken on my
4m FM transceiver tuned to 70.450MHz. It
was a couple of Danish guys on the Island
of Bornholm chatting and unaware of the
lift conditions. Fortunately, they knew their
locator and we had a chat”.

Robert PA9RZ worked into El on May
19th, working EI7HBB and EI3GYB, both in
1053. Robert tried to work EI3GYB on FM, but
felt that the MUF was only just supporting
propagation at the bottom of the band!

On May 31st Robert worked EB1A (IN53)

on SSB. Like a number of others, Robert is
disappointed by Icom’s decision to omit
70MHz from the new IC-705 portable and as
aresult, he has cancelled his order.

Roger Daniel G4RUW (Newbury) caught
the Es opening on May 29th, working
SP6RLA (JO81) and DH1DA (JN48). Roger
says that some good ones got away, such
as EA8 and TF, but as he uses his 10m delta
loop for an antenna he is not too surprised.

Dave Thorpe G4FKI (Ampthill) says he
worked 28 squares between May 27th and
June 1st, running his IC-7300 and a quad-
band vertical. The best DX was 9H1PI
(JM75). Dave says that in each opening he
tried CW and SSB but silence was the only
reply.

Steve G4AQB says that conditions on
the band have been very good at times and
he made some nice QSOs on FT8: HG2DX
(KN06), S5TRM (JN76), 9A3TN (JN85),
EATTX (IN71), ECTR (IN72) and EA4EJR
(IM68). Steve runs 25W to an HB9CV
antenna.

Gordon Smith GW6TEO (Castlemartin)
sends areally interesting log as he's been
concentrating on the band during the Es
this year and seems to have found lots of
openings. Gordon noticed the first opening

Fig. 1: A screenshot of the D4VHF FT8 screen
during the opening to Germany and Poland.

Fig. 2: A screenshot from the F5LEN propagation
website showing the marine duct between Cape
Verde and Portugal.

Fig. 3: Bernard G4BXD has been working on his
3.4GHz system.

Fig 4: It's good to see Patrick WD9EWK back on
the road again.

of the season on May 10th, working DKSEW
(UN48). Another opening on May 12th
brought EATYV (IN52), 9A3TN (JN85)

and HA3GR (JN86); May 18th HA, 9A and
S5. May 19th saw 21 stations worked
ranging from CT in the west to OZ in the
northeast; May 20th 25 stations worked
ranging from the east around to the south,
SV8JNL (KM39) and SV2JAO (KN10) were
particularly nice catches. May 24th, 26th
and 27th saw smaller openings to 9A, DL, SP,
HA and CT. On May 28th the highlights were
EA8BPX (IL18) on SSB and EC6DX (JM29).
Next day on May 29th another 14 stations
were worked with the best being OH3CT
(KP21), SP2CHY (JO94), TF8SM (HP94) and
LA7DFA (JP33). There were more EAs on
May 30th and then on May 31st Gordon’s
highlight was working 4X1TI (KM71) ata
distance of 3844km - a possible GW to 4X
first on the band? June 1st saw another
opening to the east, ranging from Finland
around to Romania. Perhaps the highlight of
the month came on June 2nd when Gordon
worked A92HK (LL56) at a distance of
5407km and hopefully another GW 70MHz
first for Gordon.

The2mBand
Ken Churms G4VZV (Sheffield) wrote for the
first time to say that he'd enjoyed the 2m Es
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The World of VHF

opening on May 29th, working into |, IT9, EA6,
9A, IS0, YU2 and best of all Algeria 7X. Ken
was using a 10-element delta loop antenna.
On May 31st, Ken caught another short
opening, working IK7LMX (JN80), IK7JNM
(JN80) and IK7XWJ (JN90). Please keep
your reports coming, Ken!

Simon G6AHX lists three Es openings:
May 20th when he worked 9H1LO, May 29th
when he worked IC8AJU, ITOYLF, I70XH,
S5500, IK7LMX and IU7EDW and May 31st
when he worked CTTHIX. Simon runs an IC-
9700 to an 8-element ZL special.

Robert PA9PZ writes, “On 2m | tend to give
my old pal from University, Jelke PAOFEI in
JO33BC, a ‘point’in the various activity con-
tests like the 2m one on June 2nd. Strangely,
for the 145km between us | always need my
full power (100W) and have difficulties work-
ing each other, while with OZ1ALS (JO44)
471km away, signals are usually fair or even
strong both ways. I've been to their contest
QTH, a hilltop in SW Denmark. But for these
contests I need QRO so as a QRP operator
they are of little value to me apart from the so-
ciable aspects”.

Roger G4ARUW enjoyed the opening on May
29th working IKOOZY (JN61), YUTAL (KNO4),
LZ1RO (KN13), IZ6RCR (JN62) and ISOPGF
(JM49). Roger found another opening on
May 31st, but it was very unstable. Roger
stayed on FT8 and was called by E73CV but
sadly lost him. Roger was disappointed as
that would have been country 49 worked on
the band while running 10W.

Phil GOBVD has his beam antennas up
now and is enjoying being back on the band.
It was all done just in time for the Es opening
on May 31st when Phil worked E77AR on Es,
his best 2m DX since moving to Devon from
Worcestershire.

lan Bontoft G4ELW (Bridgwater) caught
the May 29th Es opening and worked IKOFTA,
HA6NQ, OK1ADT and 9A7JCY, all on FT8 run-
ning 15W to his V-2000 vertical.

Gordon GW6TEO worked D4VHF (HK76)
during the tropo but also caught Es open-
ings with highlights being IW9CTJ (UM77),
IC8SQS (JN60) both on May 20th, 9H1BT
(JM75) and IHOYMC (JM56) on May 29th
and E77AR (JN94) on May 31st.

The highlight of the GW4VXE (Goodwick)
2m log took place on May 25th. I'd just re-
turned from a walk to find a message from
Andy GWOKZG to say that D4VHF was au-
dible. The problem was that | had taken my
2m beam down a day or so before. | dropped
the mast down quickly, removing the 6m
beam and replacing it with a small Diamond
10-element Yagi kindly given to me by Dave
MOGIW. Into the shack and to my delight
D4VHF was coming through beautifully and

responded to my first call' I'd left the FT-847
monitoring 2m, on the V-2000 and while |
was back outside, swapping the antennas
over again to put the 6m back up, D4VHF hit
-5 on the vertical antenna! Of course, by the
time | got back into the shack the signals
had faded. But | had a new challenge in my
mind. In the meantime, | messaged Richard
Brooks GW1JFV just down the road from
me in Haverfordwest who has made some
great QSOs with his vertical antenna and |
really hoped that he would be able to work
D4VHF. Over the next hour or two, we both
saw D4VHF fade up and down several times
but not sufficiently strongly to attempt a
QSO0. Finally, around 2100UTC as the sun
was setting, with the air cooling over the
warm sea, the signal from D4VHF climbed
to -10 with me and | started to call. It took a
couple of periods, but they responded and
we were able to complete the 4280km QSO
using 50W to my V-2000 (it should be re-
membered that the system on Cape Verde
is very much more capable and was doing
all the hard work!).

While | was working D4VHF, Richard
GW1JFV had not seen such a strong signal
from them, but | was delighted that within a
few moments they peaked for Richard, who
started to call. Richard’s QSO went through
easier than mine and was easily completed.
It just shows, if you are in the right place at
the right time, with a good station at the oth-
er end, almost anything is possible! Thank
you D4VHF - what a day! | was also lucky
enough to catch the Es opening on May
29th with a good number of new squares
and countries being worked — the highlight
was IH9YMC (JM56) with 9H and 7X being
missed in the melee of the opening!

The70cm Band

Robert PA9RZ took part in the contest on
June 9th and noticed very slow fading (more
like 4m) when working PAOFEI. Robert also
worked PA1TK and PAOMIR, both in JO22.

Microwaves

Bernard Nock G4BXD writes, “I'm taking a
break from Oscar 100, though | have built a
new uplink of DXPatrol and amplifier for it, |
have been working on other bands and am
now operational on 23, 13, 9 and 3cm. 20W
on the three lower bands and a basic 300mW
from the Kuhne transverter on 3cm at the
moment. 9cm is very interesting, using the
SG Labs transverter with its 2W output alone
to a homemade horn, Fig. 3, has produced
good results; best so far is a 153km contact.
' have a 20W amp and an LNA to add to the
SG Labs to make what should be a potent
setup”.

Satellites

Dave G4FKI says that he managed to get
a packet through the International Space
Station's digipeater on 145.825MHz while
running 25W into a collinear antenna.

Patrick Stoddard WD9EWK (Phoenix) is
back on the road again, Fig. 4. He writes,
“After a few months of stay-at-home orders
and lockdowns due to COVID-19, satellite
operators are starting to get out and operate
from other locations once again.

“My road trip was a quick trip, where | op-
erated from two grid locators south of the
Phoenix area (DM32 and DM42). The first
stop on my drive was south of the Phoenix
area, just inside the north-eastern corner of
grid DM32. | worked AO-97 and AO-92 from
there. The AO-91 pass was a very shallow
one, only popping up 4° above the horizon.
After that, AO-92 came by. | worked a total of
20 stations on those two passes. | drove east,
parked at a shopping mall near a freeway in
grid DM42, and worked two more passes.
Once again, it was an AO-91 pass followed
by an A0-92 pass. I logged 19 QSOs on these
two passes, before having lunch. This was a
nice restart to my satellite roving.

“In May, IARU Region 2 started hosting on-
line workshops covering different facets of
amateur radio on Wednesday evenings in the
Americas. The workshops have been hosted
in English and Spanish. Satellite operating
was covered in two workshops in late May.
These workshops have used Zoom and are
streamed in real time via YouTube. After each
workshop, videos are posted on YouTube.

“More information about these workshops
are available from the IARU-R2 website:

https://tinyurl.com/ya3go88r

“Videos of past workshops, along with the
live presentations, are available at:

https://tinyurl.com/y8rkw2x7

“The YouTube video of my satellite work-
shop from May 27th is at:

https://tinyurl.com/y8dsgfrl

“Along with all of this, there are still lots of
transatlantic QSOs being made via AO-7 and
RS-44. Guillermo 0A4/XQ3SA has been ac-
tive from Lima in Peru, and more stations
across that continent are showing up. And
not too long ago, KI7UNJ in the western state
of Oregon worked EB1AO in Spain via RS-44,
covering a distance of just over 8300km. At
its highest point in orbit, RS-44’s footprint is
slightly larger than what we have with AO-7,
making for more DX opportunities for those
of us not able to enjoy Q0-100.”

That's it for this month. Let's hope the
coming month will be just as exciting.
Please keep your news and photos coming
- your input is very much appreciated. Keep
healthy!

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Icom IC-705
VHF, UHF, HF, D-Star all mode

o Large bright touch screen
® Rx: 30kHz-146MHz
o Bluetooth, GPS, SD card slot + lots

10W QRP portable transceiver

£1299.99

e Optional Carrying Case  JERE{H0]

® 2/70/23cms Transceiver
e All Mode

o Direct sampling

e D star

* 100/75/10W

 Touch screen control

Icom 9700
Latest Technology

Icom 7300
Top selling HF/50/70MHz
100W SDR Transceiver
GENEROUS  Touchscreen TFT display GENEROUS
Part X e Auto ATU Part X
CALL NOW! o All Mode CALL NOW!

£1795.95

7.025.00

£1195.95

Yaesu FTM300DE
Dual Band Digital/FM Transceiver

o 50W High Power, CAFM/FM
o Detachable remote head
e Plus lots of features!

£399.95

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

 DSP noise reduction
o Built-in keyer

© Auto Tuner GENEROUS

Part X
CALL NOW!
£1399.95

Yaesu FT-450D
100W HF/6m Transceiver with ATU

® 100 Watts of output power on SSB, CW
and FM (25 Watts AM)

o Built-in electronic keyer

e Various scan functions

e Cloning capability

£649.95

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

£3149.95)
Yaesu FTdx-101MP

New 200W version

lcom 7610
SDR HF+6m 100W transceiver

e Widescreen Display
 Dual receiver
® Auto Tuner

GENEROUS
PRICE PLEDGE Part X
Seen it cheaper

- let us know!

CALL NOW!
£2999.95

Icom Radios
1C-8600...........Pro Comms Receiver..£2499.95
1C-7100... HF/VHF/UHF 4m Trsvr...£999.95

1C-2730E 145/433MHz ... £299.95
ID51E Plus 2..Dual Band H/H D-Star ..£379.95
ID5100E ......... Dual Band D-Star ......... £574.95

Icom Accessories

£334.95

SM50. ...£199.95
SM30. ...£114.95
SP23.. £229.95
SP38 .. ...£149.95
....Speaker 7800/7700 etc...£239.95

SP34

Nevadd

Yaesu FT-991A
Full coverage HF/VHF/UHF Transceiver
© 100W HF/6m, 50W 2m & 70cms

 Touch screen colour display

© Modes: SSB/CW/FM/AM/RTTY/PSK/CAFM

© 160-6 meter Built-in Autotuner

£1239.95

lcom IC-R8600

Wideband Communications Receiver

o Ultra-wide frequency coverage
(10kHz-3GHz) with RSSI

o Decodes multiple digital
protocols, including D-STAR,
NXDN, dPMR and APCO P25

e Colour touch screen display

GENEROUS

Part X
CALL NOW!
£2,499.99

Yaesu
FTdx-5000MP

Yaesu Radios
FTDX5000MP.HF+6m 200W ............ £2999.95
FTdx-3000......100W HF/50MHz TX...£1399.95
FT450D .. .HF+6m 100W............... £599.95
FT857D.. .HF/VHF/UHF Mobile .....£739.95
.Compact multibander ..£599.95
.............. HF+6m mobile TX.........£659.95

Digital Transceivers

FT3DE.... CAFM/FM Dual Band....£399.95
FT2DE ... .CAFM/FM Dual Band....£289.95
FT70DE.. CAFM/FM Dual Band....£169.95

FTM3200DE ...C4FM/FM 2m Mobile ...£189.95
FTM400XDE ...C4AFM/FM Dual Band....£369.95

Yaesu FT-818ND
Portable Multi-Band
New version with 6W output and larger battery

e Covers: 1.8-54MHz
® RX: 100kHz-30MHz
e Memory Channels: 208

£599.95

Yaesu FT-891
HF+6m Mobile Base Radio
« 100W (25W AM)

o RX: 30kHz-56MHz
o Ideal summer radio!

vy

Your ORDERS are
being shipped as
| fast as we can!

Goods are being
collected daily by
our couriers and
delivered to you as
fast as possible

Serving our customers for 50 years

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

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



Your ORDERS are still being shipped SAME DAY - where possible!

ACOM AMPLIFIERS ALINCO AOR

Acom 1200S Alinco DX-R8E AOR AR5700D HLV-1000
1.2kW Solid State Amplifier Communications receiver Digital Communications Receiver 144 MHz Solid State 1kW Amplifier
* Covers 1.8-54 MHz © 150 kHz-34.99 MHz for the professional user! German engineered high spectral purity
 RF sensing for auto band changing or ¢ 600 memories o Frequency range: 9 kHz - 3.7GHz
CAT interface for full rig control. « 1Q output for PC decode * Analog modes: FM, AM, SSB, CW, FM * Input: 20W output max. 1050W
o Interfaces with AT-04 Auto « Removable Front Panel video, analogue 1/Q * 100% duty cycle for WIST modes
tuner/Antenna switch (requires optional EDS17 remote kit)  Huge range of digital modes

£2799.95 £469.95 - full details on our web - T PPRPIYYYN SPECIAL £2595

;\OCO(\)/:IT'JI%OSS PALSTAR = —~ 2. 5kW Masthead Preamplifiers
Am I'f'OI lale - Lo+ 4 Outstanding performance
plifier s AT-2K 1 i3

Covers 1,6 d handli
e Covers 1,8-54MHz £2499.95 and power handling.
20%0

= . With 2 High quality
Acom Valve Amplifiers
Balun Purchased

coaxial relays & RF
1500..1.5kW PEP (1.8-54)MHz........... £2999.95 AOR L DS 1

Advanced Scanning Receiver fi!tering. ] i 1 LS
- C 6-160 .
1000..1KW PEP (1.8-50)MHz..£2299-95 £2199.95 |  Covers m « 100 kHz - 1.300 MHz direct DC. Requires 12V

1010..700W PEP (1.8-54)MHz........... £1599.95 | * Output: 2000W PEP With AT-2 Gz 130 Mz DC @ 750mA
Acom Antenna Switch * Optional 4:1 Balun for * Deco les VLY el (e HPP-144.......2m pre-amp . £669
AT-04.1.5kW auto ATU 4 way ant switch.£999.95 balanced wire feeders £669.95 Digital modes PANEERER | HPP-432.......70cms pre-amp ...£669

MIDLAND MIDLAND | ROTATORS SIRIO ANTENNAS

@I\ CT-3000 - Ideal Novice radio CT-990 High Power 10W Dual Band YAESU Quality Antennas from Italy!
2

. ® 2m/70cms colour G-2800DXC ...Extra heavy duty K P T Y i
 1oWi25W Dual Band Mobile ¢ IP67 Rated - fully featured G-5500.......... Azimuth/Elevation... £654.95 Mu |

-4 * P54 rated © Colour display " e S e i -
- m L85 . Customisable control buttons : §S|I|?,ufre|5tcuDre(£Splay g lgggocx giéanvda?;rgmy | =
PRG-3000 g ~4
Optional software ... £26.95 [ £149.95 | * Affordable price!  JFdl R We carry a full range of ) SY400-10N
MetroVna Network Antenna Analysers DAIWA METERS Yaes,_‘\'cf:st:;:':sa"d * 70cms 10 element
o Wideband 400-470MHz
SPID ® Boom: 2m, Gain: 14 dBi m

Double Worm drive with almost zero| VHF/UHF Verticals

backlash. PC control & near silent CX4-68 .......(68 — 73)MHz 4m 4.15 dBi ..
operation. ..(440 — 455)MHz pmr 4.15 dB
SPID RAU......medium duty ......... £545.95 | CX455........(455 — 470)MHz pmr 4.15 dBi ..
SPID RAI medium to heavy duty.£595.00 | TORNADO 50-60...(50 — 60)MHz 6m 3.5dBi
SPID RAS ...... Azimuth/Elevation...£999.95 HF/VHE/UHF Beams

SPID RAS-HR Az/elevation, hi-res.... £1795 3 el (26-28)MHz 10.65 dB...

More on our web site! 3¢l (26-28)MHz 13.15 B
.3 el 50MHz 8.5 dBi..

. . 5 ¢l SOMHz 10.5dBi.
High Quality Japanese manufacture SY68-3.......3 el 7TOMH2 7.0 0Bl

US'”Q a worm gear for higher Torque WY108-3n..3 el 108-137MHz 3 el. Air Band......
RC5-B3 Heavy Duty WY140-6n..6 el 144MHz (wide band) 10.5 dBi...£99.95
« Rotating torque 22 kg/m WY400-6n .6 el 432MHz (wide band) 11.00Bi....£79.95

* Brake torque 250 kg/m WY400-10n10 el 432MHz (wide band) 14.0dBi.£119.00
® Mast dia. 48-63mm

NEW Metropwr FX-700 CN-901G
E Portable Vector UHF SWR/Power Meter
Network Analyser 900 MHz-1.3GHz

e Covers 100kHz-700MHz m

« Touch screen Colour display
e Measures R, Z, X (sign), SWR, Phase, Return Loss, CN-103LN....140-525MHz 20/200W N type......£99.95

TDR, L, CN-501H......1.8-150MHz 15/150/1.5kW
e Smith chart, TDR, Cable length CN-501H2 ...1.8-150MHz 20/200/2kW...
* SD card for data storage £349.95 CN-501VN ...140-525MHz 20/200W N type

M CN-901HP ...1.8-200MHz 20/200/2kW........... £149 95
3 Fer:;:])evn?ya 1I_32e5|0qu'_|ez Model CN-901HP3 .140-525MHz 20/200/3kW N type ..£179.95

o SWR, R, Z, X, phase, flters, CN-901VN .. 140-525\Hz, 20/200W N type...£119.95
return Loss & more! High Quality Switches

£274.95 CS-201A ......2 Way 600MHz, 1kW S0239......... £24.95

€S201G11...2 Way 1.3GHz, 1.5kW HF N type ..£39.95
MetroVna Pro Mode ......1-180MHz ......£259.95
* Vertical load 700 kg ULTRA LOW LOSS COAX

NEVADA SSB
e Horizontal load 1,000 kg

PS-40M SSB Masthead Preamplifiers * Controller wipreset N
Linear £1289.95 Ecoflex 15 o

. 4110;\1(21\?x)(\:l\llth meter - per n;etre. ...£7.99  price per 102m drum .......£759
. - Ecoflex 15 plus
o Cigar adaptor output o - RC5-A3 per metre......£7.99  price per 102m drum.......£759
Heavy Duty PL259 connector (Part: 7350)..
£129.95 # with pre-set| N type connector (Part: 7395)..
. . ; Ecoflex 10
Quality Power Supplies 2 YEAR WARRANTY! : g?atig?gr;%rqu%g ?(El;/?r/]m per metre.......£3.79  price per 102m drum .......£359
o Eaae | SUPER AMP - SERIES * Mast dia. 48-63 mm, Ecoflex 10 Plus o
it dmfia(;(A(- )9.150 D¢ £120.05 | Super-low-noise, large-signal handling, e Vertical load 700 kg Ef;g”gett’smd ot 73’;”839 [ T G 1)
PSW-30. Sméh diz 30A g:ﬁ 15VDC._£79.95 | Protective circuit. High quality Helix filters, e Horizontal load 1000 kg £899.95 Ntype com‘zd‘;r (F;J:aarr e d
e, Vox control, remote & T bias DC feed. * Variable speed 75-110 - ; S
PSW-30H .....Switch mode 30A (max) 9-15V DC....£69.95 ' Aircell 7

) 9-

)

PS23-SW1 ... Switch mode 23A (max) 13.8V DC....£59.95 | HP70 .. ...70 cm, 0.7 NF. 20dB, 100/500W.....£320 | Medium Duty models per metre.......£2.99  price per 102m drum .......£269
PSW-07........Switch mode 7A (max) 13.8V DC ......£29.95 ..144 MHz 0.5 NF. 20dB 100/750W..£320 PL259 connector (part: 7390)...... .
PSW-04........ Switch mode 5A (max) 13.8V DC ......£24.95 DCW- 2004B .Sequencer 6/2/70cm....................... £245 N type connector (part: 7392)......

Aircell 5
INRAD AIRSPY sDRplay per metre......£2.75  price per 102m drum .......£259
Other 100M Coax Drums
Airspy HF+ Discovery RSPdx SDR in metal case Westflex 103 .Semi Air-spaced low [0ss ..........£179.95
o HF - 0.5 kHz, 31MHz Covers: 1 kHz - 2GHz RG—ZB_(Cabnex) ..... Low loss good quality ..£99.95
INRAD W-1 o VHE - 60, 260MHz Now with Improved: RG-Mini 8.......Super XX.

Competition Headset RG58/CU........Mil spec...

;  Pre-selectors  Performance below 2MHz .
Ham radio never Twin Feeders

sounded so good! £199.95 * Plusmore!  FTVRERR | 450 Ohm.. Toin feeder.

’ AIRSPY R2 RSP 1A Wideband Budget SDR | 300 0NM-....Twn feeder .
/ i o 24MHz-1,800MHz o Covers: 1 kHz - 2GHz Nevada Antenna Wire

o 10MHz spectrum « Software upgradable Coated flex weave Antenna wire.. ..£59.95
1
* Tracking RF filters * Good dynamic range ) LTS () ultra- strong wire!

Nevada 28.......... 2.8mm 2kW.......per metre...........£0.99
£199.95 £99.95 Nevada 32.......... 3.2mm 5kW.......per metre... L£1.20

o Super comfortable & great audio

o Headband tilt-back feature like pro
broadcast headsets

e Large high response speakers

« Boom mic with great transmit audio . AIRSPY Mini RSP DUO Dual Tuner SDR
. « SDR Dongle e Covers: 1 kHz - 2GHz
£179.95 it © 24 —1,800MHz e Software upgradable
Requires optional adaptor A
select Icom, Yaesu, Kenwood................ £22.95 ! £119.95 £239.95

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

OPEN: Mon to Fri 9.00am - 5.30pm [ 3
Unit1 Fitzherbert Spur Farlington
Portsmouth Hampshire P06 1TT = )




IT'S ANTE N NA TI M E | SUMMERS HERE AND WE HAVE
AN ANTENNA FOR EVERY NEED!

HIGH PERFORMANCE BEAMS VHF/UHF SELECTION
(C-DUAL Antennas by YU1CF 50 Mtz Antennas

High Performance Beams using .8 element LFA2 13.57 dBi £599.95
Professional 3D EM modelling 7 element LFA2-HD 12.8 dBi. £385.95
7 element G3WOS 12.9 dBi .. .£399.95

i 1£309.95
(£289.95
£199.95

CAA-500 Mkl
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

5 element LFA 11.76 dBi
...5 element Opt 9.16 dBi

Cushcraft £499-95 £469.95
A50-6S ... 6 element rugged 11.6 dBi.................. £299.95
Hy-Gain
LFA-6MAEL .........4 element LFA 10.7 dBi. £249.95 H-422
LFA-6MSEL .........5 element LFAS1'1:8 dBi. £299.95 4 Band Dipole
irio
. Power: 1kW
6M Yagis 5 element 10.5 dBl .o £129.95 el B
PA-50-4-3B .4 el.9.2 dBi 2.92m boom............. £139.95 "3 element 8 50Bi i 9
PA-50-6-6BG 6 el. 11.5dBi 5.84m boom £245.00 - ; : © Vee: 7.4m
g Tornado .............50-60 Vertical 3.5 dBi o Straight: 10.3m
PA-50-7-9BGP. .7 ¢l.12.7 dBi...8.68m boom.........£299.95 oot ght: 10.
Dual Band 6/4 S 4 et tobr‘nem pa o Covers 7/14/21/28MHz
PA5070-7-3 ...6m 3el 4m 4 element 3m boom ....£199.95 " allEmehnd Il Il leo
PA5070-11-6 BG..........6m Sel dm 6 element 6m boorn ...£259.95 | CA52ZHB2.........2 element Pg_tab‘e 6&3 dBi.... £289.95
lamon
ook A50HBR............. 2 element Portable 6.3 dBi.........cococcooo..... £89.95
;ﬁ;g_g_i ) £199,55 HF BASE ANTENNAS

i £219.95 70 MHz Antennas — ;
Dual Band 2/70cms CHA-250BX11 ..3.5 - 57MHz (RX: 2.0 - 90MHz) ...

PA144-432-37-7-2CBGB .2m 12 el 70cms 25 el 2 connectors.£289.95 0. Innov Antennas CWA-1000........Multi Band dipole 3.5/7/14/21/28
LFA-70-6 .. ...6 element LFA 11.83 dBi AB1230H.

PA144-432-13-1.5-2CB .2m 5 el 70cms 9 el 2 connectors...£134.95 LFA-70-4 4 element LFA 9.8 dBi AB380

PA144-432-17-2 ........... 2m 6 element 70cms 12 element...£149.95 - ) -

PA144-432-19-3-2C ... 2m 7 element 70cms 12 element...£199.95 | LFA-Q... 2 element Quad 6.8 dBi......

PA144-432-21-3B........2m 7 element 70cms 14 element...£199.95 | OWL-70. .6 element W/band 11.02 dBi

PA144-432-13-1.5A ....2m 5 el. 70cms 9 el 1.5m boom....£134.95 Sirio GP-1M.

PA144-432-34-6-2CBG.2m 11el, 70cm 23 el. 2 conn .£249.95 SY-68-3.. ...3 element 7 dBi .

PA144-432-38-6BG .....2m 11 el. 70cms 28 element.......£225.95 | CX-4-68. _Vertical 4.150Bi

VHF/UHF FIBREGLASS BASE ANTENNAS 4
GP-15N 50/144/430MHz, length 2.4m N Type 99.95
144/430MHz length 1.2m (50239) 49.95
144/430MHz, SO-239 Lgth 1.78m (50239) ....69.95
144/430MHz, SO-239 Lgth 3.07m (50239) ....99.95

GP-93N 144/430/1200MHz, Length 1.78m N Type .....99.99
PABAG Dual Band 6/4 metre —————— | Gp.gu. 14414300tz 50239 Lgth 5.15m (50230)..149.95
PA144-6-2 Hy-Gain GP285. ...VHF 5/8 Collinear 135 - 175MHz 3.34m .......89.95
PA144-8-3 DB-46M8EL..6m 4el (8 52 dB\)+4m el (7 86 dBI) 1m Boom.£269.95 VHF/UHF BEAMS
PA144-9-5A. 2m 9 element portable 4.67m ....... g Innov CYA-1216E. ...99.95
PA144-11-6BG 1 element guyed 5.72m........ £199.95 | DB-664.... 6m/4m on 1.2m boom 3el/6m, 4el.4m....£149.95 | CA-52HB.

PA144-12-7BGP .. ...2m 12 element Yagi £259.95 144 MHz Antennhas —8M8M8 — CA-52HB4 e

70cms Yagis Innov CYA2414. ...2.4 GHz 14 Element Yagi 15.5 dBi .0.75m....
PA432-8-1.2R.. ...70cms 8 element Yagi 1.2m boom ...£89.95 _LEA- i 'MOBILE ANTENNAS
PA432-14-3. 70cms 14 element Yagi 3m boom..£145.95 144-LFA'3 RM ; Z}stﬂ: Egz%gﬁ%%gﬁ;ﬂ SB7500....

h 144-O0WL-3 ..
70cms 23 element Yagi 6m boom..£199.95 —
...70cms 30 element Yagi 8m boom..£269.95 VIO, I =) e}ement 8.58 ddB\...wﬂeband SB7900.............. .56m.
23cms Yagis LEGIEESXpalalenen feiosdlolch CSW201G.........2 Way Antenna Switch 50239 TkW 600MHz29.95

.£99.95 Hy-Gain
23cms 18 el1.5m rear mount ......... £139.95 | LFA-2MOEL ........ 9 element 14.04 dBi 4.46m boom ..........£239.95 CAT-300... ANTENNA TUNER

23cms 36 element 3m RG Balun ..£169.95 | LFA-2M12EL.......12 element 15.82 dBi 7.07m.boom..........£239.95 CAT-10............10W Antenna tuner (3.5 - 50)MHz
23cms 36 el 3m Teflon Balun......... £189.95 LFA-2M16EL ....... 16 element 17.3 dBi 10.9m boom............ £349.95 BALUNS

23cms 70 element 6m RG Balun ...£225.95 Cushcraft CBL-1000 -30MHz, 1kW/CW
Power Dividers A-148-105 ..........10 element CBL-2500 .. -56MHz, 2.5KW/CW..
PD1024 144MHz ........ 2 way power divider, 1.5KW............ £79.95 | A-148-3s.. 3 element 7.84Bi 0.85 boom. LOW PASS FILTERS

...Ringo Deluxe Vertical 7 dBi 4.3m long...... £139 95 CF-30MR. 1.8 - 32MHz, 1kW/CW...
CREATE - ANTENNAS ;

PA432-23-6.
PA432-30-8BG

SB7700

PA1296-13-1R
PA1296-18-1.5AR
PA1296-36-3BRG
PA1296-36-3BUT
PA1296-70-6RG

Ringo Vertical 3.75dB 1.2m long ................ £79.95 CF-50MR...........1.8 - 57MHz, TkW/CW...

As used by the ‘Professionals’ 430 “’L':fhfrﬂftf““as CFX431A. ...144/430/1JO%HK/ILI-IEZXIE/’;E/PL. ..89.95
CLP-5130-1N ..2m/70cms Vertical 3.7/5.5 dBi 1.13m long .£199.95 | CFX514N. -"50/144/4300%'52)/(%% ~69.95
o 2mf70cms 5 element 10081 1.9m boom.. £189.95 ¢ 360a.........1.3-30/49-470MHs 2xleads S0239 socket...49.95
fe;'é’ﬂ'go%ﬁﬁ' .“R'\neoe\n;eerrt]itca\ Y LT £79.05 | CF4160B..""13-170350-540MHz 0239 N Type, $0239.....39.95
o 9 Dimand T : CF-416A ........13-170/350-540MHz 50239 + 2 x PL259 leads. 39.95

: . CF-416B ..........S0239 + 1 x PL259/N lead 39.95
« Gain: 10-12dBi A430S10R..........10 element 13 dBi 1.09m boom............. £54.95 | CE503C.77713:90/125470MHz, PL25O lesd 1908
£379.95 A430S15R........... 15 element 14.8 dBi 2.26m boom.............. £64.95 CF-530. 1.3-90/125-470MHz 2x 50239, PL259 lead ...49.95
- CF-530C ...........1.3-90/125-470MHz, 50239 2 x PL250 lead...49.95
INNOV HF BEAMS | CF-706. 1.3-57/75-550MHz,50239, 2 x PL259 leads...49.95
: — CF-706N...........1.3-57/75-50MHz, 50239 N type, PL259 leads. 49.95

CLP-5130-2N An outstanding range of HF Beams, performance optimised by CROSS NEEDLE SWR/POWER METERS
17 Element Log Justin GOKSC. Ideal for the UK - with both standard and CMX-200...........1.8-200MHz, 30/300/3k... .79.95
Periodic Beam compact space saving versions CMX-400..........140-525MHz, 30/60/300W ...89.95

L (oaTS00MEZ XR7C ACCESSORIES

* 500w 7 Band CSW201G.........2 Way Ant. Switch - 50239 1KW 600MHz ....29.95
£299 95 compact Beam CS400P..............Lightning Arrestor DC-500MHz 500W ......... 29.95

Lots more COMET on our website
STEPPIR — CLEARANCE PRICES

Prices apply to ‘In stock’ items only!

IDERBEAM

Telescopic Masts and Poles

o Includes 6m/4m bands - single feed point

—_— el e e Frequency: 20m/17m/15m/12m/10m/6m/4m Urban Beam
. ® Boom: 3.5m, Turning radius 4.84m £4999
 Gain: averages 11.24 dBi

Fibreglass Telescopic Poles o Wind survival: 105 mph £1699
12mtr Heavy Duty £99.95 . -
18mtr Standard £199.95 XR series Beams © 20m-6m 2 element beam, 40/30m rotary dipole
22m ‘Long John" NEW £399.95 wuld e}ement Standard 20/15/10m. o Small footprint: 15.5ft turning radius, 4ft boom
26mtr Standard £499.95 6 element Compact 20/15/10m o Supplied with the SDA-100 controller
Base Plate for Fibreglass Poles £28.95 8 element Compact 20/15/10/6m
T N ———— 11 el. Standard 20/17/15/12/10/6m B.EAMS & DIPOLE )
10 metre Standard (1 35!; retracted) J . £339.95 e )l @O It D .o Dipole . (20 — 6m) with controller...£4699:95.... £935
10 metre Heavy Duty (1.7m retracted) ........cccccovccvrrrressscssriecerrrne £359.95 e ) T A AR A DB-18E Yag (40 - 6m) 3 loops.. £3944:95..£3335
12.5 metre (1.65m retracted) £399.95 +Compact version of XR7 w/4m = DB-36 Yagi. (40 - 6m) 3 loaps.. £5499.95  £4675
14.5 metre Heavy Duty (2m retracted) ............ccccccooooooooccoiciicccrins £499.95 We carry the full range of INNOV HF & VHF Antennas 2 Element Yagi. ST-00202) (20 — 6m) .£4699-08...£1499
15 metre Standard (2m retracted) £459.95 FULL DETAILS on our WEB SITE Large range of spare parts in stock

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



Colin Redwood G6MXL
practicalwireless@warnersgroup.co.uk

he first step to getting started
in amateur radio is to obtain a
Foundation licence. It is issued
by Ofcom who regulate the radio
spectrum in the UK. You need a licence
in order to transmit. To get your licence
you'll need to pass the Foundation exam.
During the current Coronavirus pandemic,
the Radio Society of Great Britain (RSGB)
have obtained agreement from Ofcom to
offer online exams with remote invigilation
using webcams. This is proving to be
incredibly popular. The RSGB have also
obtained a dispensation to drop the need
for the practical element of the training.
I'll be focusing on some of these practical
aspects later in this article.
To prepare for the Foundation Exam
you should obtain an up-to-date copy of
The Foundation Licence Manual for Radio
Amateurs by Alan Betts GOHIQ, Fig. 1. The
book covers just about everything you need
to know to pass the exam and quite a bit
more. You can obtain the book from the PW
Bookshop or the RSGB. You should also
visit the RSGB website and download the
reference data booklet for the Foundation
Exam. You'll need to have this booklet
available to you when you sit the exam, as
you'll find it will assist you in answering
several questions — so print it before your
exam.
https://tinyurl.com/yalq9rob
To help focus your learning, | think it is
also a good idea to download a copy of the
Foundation Exam syllabus from the RSGB
website. It clearly distinguishes between
things you need to just remember (‘Recall’)
and topics where you need to understand
something.
https://tinyurl.com/ycafug76

Training Courses
If you would prefer to get some online
training, then Essex Ham and William
McFarland GM6DX both provide courses.
Most people find a combination of a
course and the book a good way to learn:
https://tinyurl.com/yambdmon
https://gmédx.thinkific.com

In addition, some local clubs are using
Zoom or Skype to deliver training for the
amateur radio exams.

The Exam

Once you have completed your studies,
the RSGB have a couple of mock exams
you can download. Don't be tempted to
try these until you have covered the full

Getting Started

This month Colin Redwood, G6MXL provides the
absolute basics for those starting out in the hobby:.
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syllabus and feel ready to sit your exam.
Try to do them under exam conditions,
making sure you have printed out the
reference data booklet | mentioned earlier:
https://tinyurl.com/ycvnoroj

BookingYour Exam

You can book and pay for your online exam
on the RSGB website, Fig. 2. | should warn
potential candidates that the exam slots
can get booked rapidly. For example, all
600 of the June 2020 exam slots were
booked up well before the end of the May.
https://tinyurl.com/y7pxyn44

Apply forYourLicence
Once you have taken your online exam,
you'll know within a few minutes whether

you have passed (typically 90% pass).
You'll need to wait a few days before you
can apply for your Foundation Licence and
callsign on the Ofcom website.

ChoosingYour Equipment
Provided you can see the transceiver
working, then buying second-hand can
save alot of money. Spares for equipment
over about 10 years old are often difficult
orimpossible to find, so while buying older
equipment can be a good idea, you'll need
to be particularly careful not do anything
that might damage it.

VHF/UHF Handheld

If you live in a large town or city and are
content to just have contacts with local
amateurs, then a VHF/UHF FM hand-

held transceiver (a combined transmitter
and receiver) is the cheapest way of
getting on the air and usually comes with
a basic antenna. These generally need to
be programmed with the local repeater
frequencies and their associated CTCSS
tones. Please be aware that older VHF/
UHF equipment may not support CTCSS
tones. I'd strongly recommend getting hold
of acomputer program called CHIRP, Fig. 3,
and the correct programming lead so that
you can program the relevant information
from your computer. Make sure you get a
suitable power supply/charger to charge
the internal battery of the transceiver. Try
to find the dates, times and frequencies of
local nets, so that you can listen and then
joinin.

HF

If you want to have contacts beyond your
immediate locality, then you'll need to

look at a transceiver that covers at least
some of the HF bands. Some people have
modified equipment to allow it to transmit
outside the frequency range that the
equipment was originally designed for. This
may be termed ‘wide-banding’ in adverts. In
many cases this has been done to enable
the amateur transceiver to operate on UK
CB frequencies. Personally, | would avoid
buying such equipment unless it was

done by a reputable dealer, as you don't
know what else may have been tinkered

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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with while the covers were off. There are
some legitimate reasons for opening up
frequencies, such as to enable operation
on the frequencies between 7.100 and
7.200MHz, which are relatively new for UK
amateurs.

Power Supply

While you are looking at equipment, you'll
need to consider a power supply. Some
transceivers have a built-in mains supply,
but for the rest you'll need to provide

an external power supply capable of
delivering 13.8 Volts with enough current.
Transceivers are not very efficient, so you
should choose a power supply which can
deliver at least 20 Amps for a transceiver
capable of transmitting up to 100 Watts,
although with a Foundation Licence you'll
need to turn the transmit power down to
10 Watts on most amateur bands — you
should read your licence schedule.

Antennas
You can save some money by using a
resonant antenna so that you don't need
an Antenna Tuning Unit (ATU) to match
the antenna to the transmitter. If you look
on social media, you'll see all sorts of
antennas mentioned. Personally, I've stuck
with half-wave dipole antennas cut for the
HF bands | wish to operate on, and this
is certainly a cheap and effective single-
band antenna. With no more than 10 Watts
into a 20m half-wave dipole (about 10min
length), about 5 or 6m above the ground,
I've made contacts around Europe and a
few beyond. It is easy to make your own.
For the 20m (14MHz) band you'll need
a piece of wire 10.03m (32ft 10in) long.
Cut the wire exactly in half (i.e. 5.02m for
the SSB part of the 20m band) and attach
each half to a dipole centre, Fig. 4. Any
reasonably strong wire will do — it doesn't
need to be anything special to get started.
Attach the ‘free’ ends of the wires to
insulators and attach the other ends of the
insulators to some string or rope that you
can fix to somewhere reasonably high (e.g.

#1127 Retresh | [Special Channels | Show Emptyl | Properties
n Loc* Frequency ¢ Name 4 ToneMode 4 Tone ¢ TDrh:Sq_I‘ DTC5 Code 4 DTCSR._‘(CBI_:IC-* DTCS Pel 4 Cross Mede 4 Duplex ¢ Offset 4 Mode 4 Power 4 Skip %

house fascia, washing line pole, tree).

There are two main types of dipole
centre available, one of which is ‘hard-
wired’ so that no connectors are required
and is therefore lighter. This is best suited
to balanced feeder. The other has a SO239
socket, which enables easier changing
of the coaxial feeder. | prefer the latter
as | find it easier to make a waterproof
connection with it, but it does add some
weight, so may not be so suitable for
installations where the centre is not
supported. Some are available with a
built-in balun. Alternatively, for a really
temporary arrangement you could use a
choc-block connector, but make sure that
you don't allow rainwater or other sources
of moisture to get into the coaxial feeder
and ruin it.

If you don't have twin feeder, then you
can use 50 Ohm coaxial cable to feed
the dipole. You should use a balun when
connecting unbalanced coaxial feeder to
a balanced antenna such as a dipole. To
get started, you can make a choke balun
by making a few turns of your feeder into
aloop, Fig. 5 — itdoesn't needtobe ona
metal former.

Feeder

For feeder | aim to use one where the
loss is below 3dB (half) for the relevant
band and length. For short (up to 20m)

* 1600000 FM High
0600000 NFM  High
0600000 NFM  High

(None) NFM  High

(Nene) NFM  High

Fig. 1: The Foundation Licence Manual for Radio
Amateurs by Alan Betts GOHIQ. Fig. 2: Booking
your exam on the RSGB website. Fig. 3: Using
CHIRP to program the memories of a hand-held
transceiver. Fig. 4: A dipole centre. Fig. 5: A
choke balun.

feeder runs on the HF bands, | think a good
quality RG58 is perfectly adequate. Look
for feeder that has a proper interwoven
screen. Most main dealers that advertise
in Practical Wireless will have something
suitable. For the VHF bands, I'd suggest
RG213 for runs up to 20m. While buying
feeder, don't forget you'll need connectors.
I'd suggest buying these at the same time
as the feeder to ensure that they properly fit
the feeder you are buying.

Erecting Antennas

Before putting up your antenna, I'd strongly
recommend reviewing the Safety and EMC
parts of the Foundation course, particularly
if this involves climbing a ladder. If you
have any doubts, some local television
aerial contractors may be willing to erect
amateur antennas. Just remember to
make sure the feeder is properly connected
to the antenna before the contractor
comes. The contractor will also have
suitable tools to drill holes through walls to
pass the feeder through into your operating
position.

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

Once you have connected everything, I'd
suggest switching on and having a listen
around the band you've chosen for your
antenna. You'll need to adjust the band,
mode, squelch and volume controls on
your transceiver so that you can hear
signals. Don't forget to switch off any
attenuator unless you are on the 40m or
80m bands. Then tune up and down the
band, and when you find a signal, very
carefully adjust the tuning, so that you can
hear the signal clearly.

Remember that the signals you hear on
the HF bands may be Morse Code or data
modes such as FT8, RTTY and PSK31
besides SSB voice contacts - refer to your
schedule and the relevant band plan. If you
are listening on 40m or 80m, then you'll
need to use lower sideband (LSB) to clearly
hear the voice contacts. On 20m and
higher frequencies (shorter wavelengths)
you'll need to use upper sideband (USB).

Take your time and do plenty of listening.
I'd suggest having a paper notebook to jot
down callsigns you hear. Don’t be tempted
to transmit until you have got a few hours
of listening under your belt. Remember
that the 20m band and higher frequencies
will ‘close’ overnight, particularly in the
winter months.

YourFirst HF Contact

Before going any further, make sure you
have memorised your callsign using the
phonetic alphabet. Then plug in your
microphone. Tune around the band to

find the strongest station you can hear
and make a note of their callsign (for

this example I'll assume their callsign is
IKBUND in Italy). Wait for them to call “CQ”
(not “CQ DX"). Then transmit your callsign
phonetically. As you are transmitting, keep
an eye on the display on your transceiver,

looking for any warning signs that there

is a mismatch with your antenna. If

there is, you'll need to stop and check all
connections. If there is little or no RF output
power, check the microphone gain and
power setting. If IKBUND does not reply to
you, don't get disheartened, try again when
you next hear him calling “CQ”. Again, if he
doesn't reply try again when you next hear
him calling “CQ".

If after several tries you don't succeed,
tune around to find another really strong
station. This time I'll assume itis S51AD
in Slovenia. Again, make a note of his
callsign. When he calls “CQ" try calling
him. Let's assume he returns your call. You
can then move on to exchange reports
(“S51AD you're 5 and 9 from M7ABC”). He'll
no doubt come back with your report (don't
surprised if he also gives you 5and 9). You
can then move on to exchanging names,
QTH (your town), and some details of your
station (“S57AD thanks for the report, my
name is Fred, my QTH is Hamton, and my
transceiver is a Yaicwood YZ123 running
10 Watts into a dipole, from M7ABC”). He'll
probably respond with similar information
about his station. Then you can finish
the contact (“S57AD, thanks for the nice
contact, | look forward to working you again,
73 from M7ABC”). He'll no doubt respond
in a similar manner, and you've completed
your first contact. Keep a note of the date,
time, callsign, reports and band so that you
can enter the contact in your log.

Logbook

Whilst you don't need to keep a logbook,
I'd strongly suggest doing so. It's up to
you whether you keep a paper logbook or
use a computer log. I'd start with a paper
logbook, and then as you get comfortable
operating look into computer logging.

I think | have covered the absolute
essentials to get you from a total beginner
to completing your first contact. Good luck
and good DX!

Correction

In my piece last month on returning to
the hobby, | stated that those located in
Wales, Scotland, etc would need to add
the relevant letter after the number in the
callsign. I had in my mind the situation
with Intermediate callsigns, where the
letter goes before the 0 or 1 (e.g. 2EOABC,
2MOABC, etc.) and forgot to consider

the Foundation and Full callsigns where,
as areader has pointed out, the letter
goes before the number (e.g. GMOABC,
MM7ABC). My apologies if any confusion
was caused.

Radio
Round-up_

WORKSOP AMATEURRADIO SOCIETY
ACTIVITY: Worksop Amateur Radio Society
Chairman Martin Fearn MOZMF recently
suggested running an amateur radio activity
between three operators at separate portable
locations.

Theeventtook place on Sunday June 21st
2020. Martin operated the club call G3RCW/P
from Clarboroughin Nottinghamshire, Mark
Edge 2EOFKB/P was on Carr Hill near Maltby
in South Yorkshire and Donna Buck M7DON/P
was at Highoredish in Derbyshire.

Calls were putout and there was no shortage
of stations callingin! New M7’s were given
preference and there were over 65QS0s
logged. The activity was well publicised on
Facebook, Twitterand on the air, and there
weremany reports of new licence holders
thatwere listening and learning even if they
didn’torcouldn’tcallin.

Martin, Mark and Donna were also sup-
ported by two other portable operators from
thearea. John Siddall the newly licensed
M70JS/P was in Paltertonin Derbyshire, and
John Matthewson MOHXH/P was inKirtonin
Nottinghamshire.

The activity was even heard using the RAF
Hack Green VHF & UHF WebSDR, whichis run
by Stoke-on-Trent Amateur Radio Society,
enabling people as faraway as Mid Suffolk to
listen. Newly licensed Neil Wadsley M7NOW
contacted Donna while the activity was hap-
peningto say he was listening viathe WebSDR
andthathewaslearningalot.

The session started at 10:00, lasted until
16:30,and was extremely successful and well
supported by the club members and general
radio community.

The Club alsoreceived agood level or feed-
backand engagementon Social Media.

The photo shows Donna operating portable.

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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w N=§ Click & Collect now available at the store!

click & Collect  Pre-Paid purchases only. See web or call for details.

(G-3000R End Fed Wire Auto Tuner

+ 1.8-30MHz
+ 10-200W PEP

+ 1-2 Seconds tuning

+ 200 memories for
instant tune

+ Weatherproofed

* Mount it outside ona
wall or fence, feed with
50 Ohm coax back to
your rig and forget it!
Fully automatic

still onlz £299.95
with FREE (G-Remote

Add MyDEL Smart Wire Kit
for £32.95

mvo =L

N
MyDEL PW-100 -
* 4-Way DC Distribution Strip
* 4 Fused Outputs
+ Binding posts including input from your own PSU
+ Banana plugs, spare fuse & spade terminals
included .

Instock £29.95 . /

Designed for Icom’s new IC-705
or any 5-10W QRP Radio
* 6-8Amps
+ 13.8V Fixed Regulated DC
« Transformer design
+ No Fan No Noise
+ Compact 190 x 110 x 85mm

Pre-order now in time for your
IC-705! £39.95

MvD=L  #es

POWER SUPPLIES

MyDEL MP-30SW1V
ML&S: Only £89.95

25Amps, 9-15V i
DC, super light
with digital
metering for Volts
& Amps.

MyDEL MP-60SW111 MLS: Only £149.95
60 Amp version
of the MP-
30SW1V. |
60 Amp DC
power supply

MyDEIfMP -304Mkll
Heavy Duty LINEAR 30Amp
Non-switching linear
power supply with

huge chassis mounted
transformer (old style!)

ML&S: Only £99.95

Two-year warranty
on all MyDEL PSUs

New:Nissei
NS-1230D

Now with Power
Poles!

Latest mini-30AMP
13.8V DC Power

ML&S: Only £94.95

supply from Nissei, As featured on MLandS.TV

digital readout. channel, August 2018

Ilnyrone

+ 25W 2/70 compact mobile FM
AnyTone + 1250 memory Channels
AT-778VU - fercss
. * Program software Free
Just £89.95 " -"Program interface as option

Martin’s 10
Top Bananas

* Want more 4m? Gwouxun

Wouxun KG-UV980PL

Why spend the same money on a Dual
Bander when you can have FOUR
BANDS for less?

° 6m+4m+2m+70cm

* 50W 6/4/2m 40W 70cm

* Built-in Dua} Speakers for individual aud|o for dual
band monitoring

* Full Duplexfrom band to band

» 15ft remote lead included Y

. Speaker microphone included Top Banara

In stock now only £279.95
| Juma PA1000 A/

HF-6m Amplifier Back in Stock!

" Can't quite cut through the QRM these days?

This tiny lightweight desk top amp is so small you
won't need to extend your shack bench to install
one.

+ TkW 160m-6m

+ Adjustable input power 5-25Watts

* Built-in PSU_ ¢

+ Only 5.5 kilos! 12Ibs

+ Uses latest LDMOS in PA

+ Clear simple LCD display with LED bar graph
power/SWR indicators

+ Add the LDG AT-1000Pro11 for fully
automatic kW & antenna tuning
operation

In stock today £2795.95

Don’t Forget “Something for the Weekend Sir” weekly newsletter & video on

www.MLandS.TV Subscribe today! See our home page.
MARTIN LYNCH & SONS LTD. THE WORLD FAMOUS HAM RADIO STORE
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MARTIN LYNCH & SONS LTD

Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP

E-mail; sales@hamradio.co.uk
Opening Hours: Mon - Fri: 8.30am o 5pm, Sat: 9am to 4.30pm.
International Tel: +44 1932 567 333

HamRadie¥couk

SAFE ONLINE SHOPPING. E&OE

THE WORLD FAMOUS HAM
RADIO STORE

(0 " (77 Click & Collect now available at
\‘AIJ 1/ the store! Pre-Paid purchases
(I ELH)[T28 only. See web or call for details.

YAESU FT-991A

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

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

ML&S PRICE
£1239.95

YAESU FTdx3000D

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

ML&S PRICE
£1299.95

Yaesu FT-891

HF/6m Base/Mobile

A modern day FT-857 without
28&70. Bang up to date in looks
and smaller than a 2m only FM

rig of 25 years ago!
ML&S PRICE Buy the FT-891 with the matching FC-50
£659.95 Auto-ATU & SAVE 10% OFF THE TUNER!

We’re excited to let you all know we partially re-opened our store
on Monday 15th June and are looking forward to welcoming all
our customers hack to our Staines HQ.

Initially “Counter Service
Only” this allows customers
to enter our lounge area &
be served for Click & Collect
orders Pre-Paid via the web
or telephone PRIOR to visiting
the store. Please ensure you
have a print out of your order
(or to view on your phone) &
ID maybe requested for new
customers.

government guidelines for
distancing from each other &
keep at least 2m or 6ft apart
at all times. This will limit the
amount of customers entering
the building but please let
staff know you have come to
collect & they will bring your
orders to your car if required.

Of course, the safety and
well-being of our customers

Please observe the current and colleagues are our

absolute priority and as
such we have been working
hard to introduce new safety
measures.

Due to the need to limit the
number of people in store at
once, we expect increased
waiting times, but are
committed to providing the
excellent level of customer
service you are accustomed
to, so please bear with us.

Myself & everyone at ML&S would like to take this opportunity to thank all our
customers for their loyalty and support during what is a very challenging and
uncertain time for us all. - Martin Lynch G4HKS - The Guv’nor

Yaesu FT-818ND
New version of the best selling FT-817ND.
Now with 6W output & bigger battery.
IN STOCK & READY TO SHIP OR

COLLECT IN STORE. £599.95

Dreaming about a QRP Transceiver with HF/6/2/70 all mode that
you can sling in your carry bag? The successor to the famous
FT-817 introduced 20 years ago, the new ‘818 has 6 Watts of power
output from external 13.8V DC & has a larger internal 1.9Amp battery
for longer field operation. TCXO-9 high stability reference oscillator is
now standard & can even generate 2W of AM for those Top Band rag
chews. You listening G4HKS?

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

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

YAFESU

T he radio

BOTH AVAILABLE
FROM STOCK

YAESU FTdx101D & FTdx101MP

Read Peter
Hart’s summary
in the RadCom
review, he hits
the nail on the
head.

Give Tony, my Sales Manager, a call on 0345 2300 599 for a super trade-in deal.
WWW.HAMRADIO.CO.UK/FTDX101MP

Yaesu FT-450D

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

ML&S PRICE
£649.95

|
Yaesu FTM-400XDE Yaesu FTM-3200E i
Large Colour Touch C4FM 2m T i digital C4FM
Screen Display m franscelver (Fusion).

65Watt 144MHz
with AMS 2m
Mobile.

ML&S PRICE: SEE WEB OR CALL ‘

NEW Yaesu FTM-300DE

50W C4FM/FM Mobile

We are pleased to introduce
the new 50W C4FM/FM
144/430MHz Dual Band
Digital Mobile Transceiver.

ML&S PRICE: £399.95

New!! FT-4XE

Ultra-compact 5W handie
with base-charger.

ML&S PRICE
£64.95

Yaesu FT-3DE

Latest 2/70 FM/C4FM Hanieh

TFT Colour Screen
5/2.5/1/.3W output, Built-

in Bluetooth, 700mW of
super loud audio, Dual-
Band simultaneous RX,
Bandscope monitoring of
up to 79 channels, Built-in
GPS, Voice recording for
RX/TX, Micro SD card slot &
IPX5 Rating.

FREE SSM-BT10 Bluetooth
headset worth £24.95 when
purchased at the same time!

ML&S PRICE: £379.95

Yaesu FT-70DE

5W Rugged Designed (meets
1P54) Handie.

Covering 108-137MHz
Airband AM and 2/70
transceive on FIM/C4FM
Digital. A massive 700mW
of audio ensures extra-loud
volume with Clear Voice
technology.

ML&S PRICE
£169.95

Yaesu FT-65E

VHF/UHF 2m/70cm Dual

Band FM Handheld

This dual-band 2
tre/440MHz has three

Yaesu FTM-7250DE Yaesu FT-2980D

]

2/10 50W
C4FM Mobile

ML&S PRICE: £219.95 ML&S PRICE: SEE WEB OR CALL

Order before 2pm as late as Friday

and see it delivered at the weekend.

ij FOLLOW US ON TWITTER AND FACEBOOK HamRadioUK

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

of each week

Web purchases:
Just select Saturday or Sunday at the check-out.

Or call to place your order for Saturday or Sunday DPD@
delivery on 0345 2300 599 -

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.

ML&S PRICE: £79.95
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Icom Japan remove 70MHz from IC-705.

ICOM ANNOUNCE NEW IC-705 See web for update
HF/6/2/70 SDR. 5W TRANSPORTABLE (10W ON EXTERNAL POWER)

1COM

ICOM IC-7100

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

How many of you spotted the Icom IC-7100 when
it was introduced? If you didn’t take any notice of
the spec, now’s the time to have a proper gander at
this great radio covering 160-10, 6/4/2/70. It was
Icom’s first venture into featuring 4m as standard

707050

Deliveries

on some of their products and I'm pleased to see

they've continued the trend ever since. Latest release from Icom Japan. August 2020
At a discounted price of £999.95 you're getting %S PRICE: ONLY £999.95 Launched at the Tokyo Ham Fair, this amazing new all mode “all-bands in one box”

a very special Touch-Screen display radio, all- T ’ 5W transportable (10W on external power) with internal battery is a full SDR all-mode
mode including D-Star, remote control via,the Check out the SFTW video May 29th on with large bright touch screen display, Icom’s Twin PBT & superb band-scope.
optional Icom RS-BA1 & more. MLands.tv on YouTube RRP CONFIRMED AT: £1299.95

ICOM IC-7300 The World’s Best Selling SDR Base  prrx.7300 Now ICOMIC-T610  otarmation o this beitomt wansssiros o oo

available from stock

100 Watt - HF/50/70MHz TRANSCEIVER
with S§B/CW / RTTY /AM / FM High quality RF interface
module allowing the Icom
IC-7300 to have a pure RF
signal output for connection

to an external SDR receiver.

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

£189.95
SEE WEB FOR OUR LATEST SPECIAL OFFER 8
g7 / / \ The Icom IC-7610 is a complete redesign of the former 1C-7600
2170 ‘ggw&%gg ﬁJACSLEUE\TF?gBHSHR NEW ICOM IC-R8600 following on from the huge success of the 1C-7300. 100W, Dual band
) ‘ New 100kHz-3GHz Receiver with SDR technology receive and a huge widescreen display.

These VHF/UHF All-Mode Direct Sampling transceivers sport the from I1C-7300

absolute latest technology. ' RRP: £3499.95

"~ . ML&S: £2999.95
1285.300.000 x i WITH FREE SM-30 DESK MIC

| -.“ o
145,985.00 -;
T .

T W

R e

[COM ID-5100 ML&S PRICE: ONLY £574.95

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

RS ML&S PRICE: ONLY £2499.95 control through an Android device.

LOOKING FOR COMMERCIAL GRADE DVMR FROM YOUR FAVOURITE STORE? IOV (C-7551
ANYTONE AT-D878UV PLUS ~ ANYTONE AT-D578UV TYT MD-UV380

. Enter the new digital age in style with the HF/50MHz
(Biltelonin]ly ST00 /10 DU S EM SOW AL IARES Sor TYT MD-UV380 DMR Digital Portable Two Base Station
hagnd Handheld 9 2 Way Radio! Transceiver
Commercial ; DUAL BAND VHF/UHF
Radio. DMR HANDHELD
137-174/400-480MHz
DMR Handie 5W.
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
IL&S PRICE RRP: £139.95 IC-7850, the IC-7851 is available today to order. Top prices paid on all trade-ins.
ONLY £199.95 ML&S PRICE: ONLY £349.95 MLS £89.95 CALL TODAY FOR OUR BEST OFFER

[ v ML&S : £3199.95
e INCLUDING FREE MC-43
— MICROPHONE

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

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

L]
L]

FULL operation on HF/6m/4m (yes, it really has 70MHz!) « Roofing Frequency Sampling Band Scope
Full Down Conversion RX H-mode Mixer High C/N 1st LO « Auto Scroll Mode
« Built-in Roofing Filters  Multi Information Screen

* 500Hz / 2.7kHz / 6kHz / 15kHz « 100W Heavy Duty Built-in Antenna Tuner
« 7-inch Colour Display

AVAILABLE NOW, SEE WWW.HAMRADIO.C0.UK/TS890S

KENWOOD TS-590SG Il?lg_rg?eg?ls;:iﬂlrrl‘l\g%ﬁm FULL DSP Base Transceiver KENWOOD TS-990S KENWOOD TM-D710GE KENWQOOD
200W HF/50MHz Base Station FM Dual Bander. TH-D74E
Transceiver with Dual TFT Display and Built-in GPS and APRS.

Dual Receiver. Dual Band Handie with

unique APRS, D-Star
& HF SSB receive
coverage.

ML&S PRICE
ONLY £549.95

VIL&S PRICE: ONLY £5549.95 ML&S PRICE: ONLY £549.95

&S PRICE:ONLY £1369.95

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



Ken Churms G4VZV
practicalwireless@warnmersgroup.co.uk

y background is that I've

been licensed since the

late 70s as a G6 station and

after passing the Morse test
obtained my G4 callsign and have been
involved as a keen DXer throughout this
time.

The main interest to me has always
been DXing on the HF bands and the ability
to work lots of DX, in effect to get a quart
out of a pint when it came to designing and
then making my own antennas for the HF
bands. How to catch that elusive DX.

Over the years I've built HF wide-spaced
Yagi beams to cubical quads and later
experimented with ground plane antennas.
I've read hundreds of articles about
antennas, and through experimenting
I've gained vast knowledge on antenna
building. | soon realised that location,
location, location was also important with
your amateur station and not confined to
buying a house! With this in mind | decided
to experiment with vertical antennas close
to the sea.

Seaside Location

The location of our amateur radio station
is crucial in putting out the very best
signal while attempting to work that all
elusive DX call. This led me to think about
operating my station by the sea and

ever since | started to do so nothing has
matched the extent of DX stations | can
work. | visit Spain quite often, having a
holiday home very close to the sea. Here's
the story.

For the HF bands | knew the saltwater
of the sea and the close-by salt lagoons
south of Alicante, on the Costa Blanca
coast of Spain, could work in my favour.

I'd read up all about the fresnel zone
(more about that below) so | decided to
build an HF station on a two-wheeled
trolley that | could wheel down to the local
beach. | bought a sack trolley from a local
DIY place here on the Costa Blanca. The
beach is only some 200yds from my house
and the salt lagoons about a mile away.
So, | could easily wheel it down with all the
kit mounted on board.

If you don't know about the ‘fresnel
zong€', it's the area that creates good low
angle take-off and works relative to your
distance from the water’s edge. The
saltwater acts like a perfect ground plane
and extends to several wavelengths from
the water relative to the frequency you
are working on. This effect is greater the

Pedestrian

Mobile

Ken Churms G4VZV can often be heard on the
HF bands using his reciprocal call EA5/G4VZV/

pedestrian mobile. He can be found around
14.215MHz calling CQ DX. Here is his story

closer you are to the water’s edge and is
evident by the sea or salt lakes/lagoons.

This means quite simply that if you can
get your station within, say, 100yds or less
of the water's edge, be it on a trolley device
orin your car (as a static mobile station),
the opportunities to work vast numbers of
DX stations are just endless.

My Station
| built my station, which consists of an
FT-857D transceiver, ATU, GTU, and
specifically vertical wire antennas. The
transceiver and ATU are straightforward
but the key to making this station a
potential DX machine is the GTU and the
vertical antenna.

The GTU is a ground tuning device

consisting of variable capacitor and
inductor. Both can be made easily and put
into a waterproof box and this device is
your RF ground, which is close-coupled
directly to the frame of the trolley. The
trolley then becomes the ‘ground bus’. It
isimportant it’s kept totally separate from
the DC earth of your equipment. To this
extent when mounting the equipment to
the trolley, place all devices on plastic
board or even wood but make sure there is
no connectivity to the trolley. Use plastic
wire fasteners if need be. Now to the earth
system. In my case | leave the DC earth
floating and not in any way connected

to the RF earth. So, the transceiver,

ATU and power source have a looped

DC earth by way mainly of its coax and

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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PL259 connectors. Some of you may be
wondering at this point how this all works!
The antenna is a quarter-wave vertical
wire. It could be a commercial whip
such as the MFJ 1979. For me, | prefer
separate wires for each band to avoid
having to constantly alter the telescoping
length of the MFJ. What you are now
about to achieve is to emulate the perfect
efficient quarter-vertical antenna. In my
case | connect a vertical wire onto a DX
Commander pole, the wire running up the
pole fastened or hooked through the top
eyelet. My power source, a couple of car
batteries, will generate between them
140Ah. That's enough to keep me going
for four hours at between 50 and T00W.
The batteries sit on the base plate of the
sack trolley, which has a sheet of plastic
unrolled out to create a capacitance to
ground. The plastic is 18in square.

Tuning Up

Starting with low power (approx. 5W)
check the antenna SWR, and with the ATU
bring this to a perfect 1:1. Then with the
GTU, alternate the controls between the
inductor and capacitor of the GTU to see
a steep rise in the current meter reading.
Trust me when | say the meter reading will
peak. It will do this easily as you alternate
rotation of the controls. What you're
doing now is forcing RF current to ground.
What does this mean? It means you're
creating an image in the ground equal to
the real quarter-wave antenna above and
producing as near to maximum efficiency
as you can get with the ground plane effect
on a quarter-wave and hence producing
the low angle of radiation. | hope the
readers of this article are now getting it -
the close proximity to the saltwater or the
sea or lagoons gives you the near perfect
ground plane and DX like you've not heard
before with an almost zero noise level.
Yes, that's no noise floor and combined
with strong DX signals. It's quite magical.
Low noise floor because you're not close
to the built-up areas.

When | change to another band | simply
lower the commander pole, change the
wire for another, pre-cut and appropriate
quarter-wave wire. | follow the same
process and hey presto, 1:1 match, peak
the GTU and listen to the signals coming
inat 59++.

Putting your station together like this is
not difficult and gets you away from the
high noise levels of close neighbourhood
living. No towers are involved, a simple
pensioner’s shopping upright trolley can
be used and it can be done anywhere, not

just here on the Costa Blanca. | chose
here because it has the advantages of
the warmer climate compared with the
UK. There are several guys already doing
this pedestrian mobile working, and

a WhatsApp group led by G4AKC has
been set up where we make frequent
arrangements to go out with the trolley
stations.

More Information
If you're still not sure how good this is, can
I suggest you look at my web page (below)
and click on the link near the top of the
page. It will direct you to my "YouTube'.
You can listen to the signals and very low
received noise floor.
www.gsl.net/g4vzv

My grz page has additional information

on this way of working, which can be
replicated in the UK because none of us
are too far from the sea to have a session
of superb DXing.

And here is the extra magical bit - you
will break pile ups! You will feel that you
have a big amplifier behind your signal.
You do indeed, as some stations have said
to me - you're using God’s amplifier given
to all radio amateurs. It’s called saltwater!

I have included some pictures of my
trolley and for extra reading on the critical
points here are some links:

https://tinyurl.com/p76zc9l
https://tinyurl.com/y8a29p28

An alternative to making a GTU can be
the purchase of a similar device like the
MFJ 931 doing the same job as detailed in
this article.

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

E-mail sales@moonraker.eu .’:‘qﬂf
PN Y
ONE STOP HOBBY RADIO SHOP WWW-mOOIlI‘aker-eu

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

~RM

Base 240v Mains
BLA1000 1.8-55MHz All mode
solid state base amplifier, can
deliver up to 1000 watts on all
main amateur bands between 1.8 -50MHz, has instant start-

up, no setup necessary, and has some very useful features too, including
SWR protection and twin antenna outputs ............ccccovvrerrrrrienns £2799.95
BLA600 is a compact wideband 500W linear amplifier for the HF and 6m
bands, from 1.8 to 54 MHz ......£1999.99

BLA350 PLUS is ideal base amplifier for the HF bands, the BLA 350 Plus
mains powered Solid State amplifier gives a hefty 300 watts output and is
simple t0 drive .......ccccoovevres £899.99

Mobile 12v & 24V

HLA305V is a 12v wideband professional compact amplifier for the HF
band covering 1.8-30 MHz Output is nominal 250W at full power, 6 band
filter and LCD for Amplifier Status. Input drive from 1W to 10W maximum.
Ideal for handhelds, FT-818ND and similar .............ccccoeveviinnnns £699.95
HLA300V PLUS covers from 1.8-30 MHz, and with up to 300 watts on
tap, gives you the edge working those weaker DX stations .......... £499.99
HLA150V PLUS is an auto or manual microprocessor controlled band
switching with 6 stage low pass filter on this solid state amplifier that will
cover all the main Amateur Bands from 1.8-30MHz Suitable for all modes

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

LA250V is a 12v professional 200W 140-150MHz amplifier, at 1 to 20W
input (13.6V 30A). It uses 4 Mitsubishi RD70 Mosfets mounted on a cop-
per heat spreader . .£549.95

MUA100 is an UHF wideband compact amplifier for the UHF band cover-
ing from 405 to 480 MHz Output is nominal 100W at full power ..£479.99

ELECTRONICS

Tuners
LDG Z-817 1.8-54MHz ideal for the Yaesu FT-817
LDG Z-100 Plus 1.8-54MHz the most popular LDG tuner.
LDG IT-100 1.8-54MHz ideal for IC-7000...
LDG Z-11 Pro 1.8-54MHz great portable tuner ..
LDG AT-100 Pro Il 1.8-54MHz
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, FT-DX1200 & FT-DX3000.
LDG YT-100 ideal for your Yaesu FT-857D
LDG RT-600 1.8-54MHz 5-600W external ATU .....
LDG RBA-1 Balun 1:1 high quality
LDG RBA-4 Balun 4:1 high quality

SHARMAN
multiCOM

Sharman have been totally focused on sourcing and distributing radio
communications and hobby products for dealers, distributors, and retailers
throughout the UK, Ireland and Europe for many years. They produce a
lovely range of power supplies to compliment their range.

SM-50 is a high-power DC regulated Switch Mode power supply, providing
up to 50A maximum current. Comes with over voltage, current limiting and
short circuit protection £139.99
SM25-D is a high-power DC regulated switch mode power supply, provid-
ing up to 30A maximum current. Comes with over voltage, current limiting,
short circuit and over temperature protection .£119.99
SM-23 is a DC regulated switch mode power supply providing up to 23A
maximum current. This power supply also has over voltage, current limiting
and short circuit protection thus offers peace of mind to the user ..£89.99
SM-5 slim and compact switch mode power supply - It converts 240V AC
to 12V DC and has special features such as high efficiency, reliability and
light weight design. It also has Current Limiting and Short Circuit Protection
£39.95

SWR Meters

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

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

POWER-MAX-45-NF 38 amp continuous 11-15V variable with noise offset £119 95
POWER-MAX-65-NF 60 amp continuous 4-16V variable with noise offset ...£259.99

SWR Meters

Quality meters at affordable prices — from HF to UHF

AV-20 1.8-200 MHz 30/150W £49.99
AV-40 144-470 MHz 30/0150W . ............. £49.99

AV-201 1.8-160 MHz 5/20/200/400/1000W .
AV-400 140-525 MHz 5/20/200/400/1000W ......... £59.99
AV-601 1.8-160/140-525 MHz 5/20/200/400/100W £79.99
AV-1000 1.8-160/430-450/800-930/1240-1300MHz up to 400W . £89.99

bhi '*&‘{

Bhi design and manufacture a range of DSP noise cancelling products that
remove unwanted background noise and interference from noisy voice and
radio communication channels to leave clear speech.

NEW IN

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

The next evolution in BHI DSP speakers. This is one of the best DSP speakers
on the market superb for elimination of unwanted noise on Ham Radio,
Comms radio and scanner

DESKTOP £179.95
10 watt DSP noise cancelling base station speaker will work with most radios,
transceivers, receivers, and SDR radios, giving a new listening experience.
The new rotary controls make it very easy to use and set up to your own
operating conditions.

DSPKR £149.99
This noise cancelling speaker incorporates unigue DSP technology to remove
unwanted background noise and interference from speech

DUAL IN-LINE £179.99
The Dual In-Line DSP noise eliminating module provides two channel/stereo
noise cancellation, and is suitable for use on all radios and receivers including
SDR, especially those with stereo or two channel output options.

COMPACT IN-LINE £179.99
This small compact battery operated handheld unit is ideal for portable
use, and includes the latest bhi dual channel/stereo DSP noise cancelling
technology. It is designed to be used with a pair of stereo headphones, but will
also drive a mono loudspeaker or a pair of powered stereo speakers.

PARA PRO EQ20-DSP. £259.95
The bhi ParaPro EQ20-DSP features a 20W modular audio power amplifier
with a parametric equaliser plus the option of having bhi's latest dual Channel
DSP Noise Cancelling technology and Bluetooth technology. The parametric
equaliser allows any specific part of the frequency range to be selected and
adjusted in strength enabling the user to shape the audio to suit their ears!

HP-1 Wired Stereo Headphones ......................cccccccccovnnns JUST £19.95
The HP-1 stereo headphones are suitable for general purpose use and can be
used for radio communications as well as listening to music.

WA'SON

s 2

Watson have been offering high quality shack accessories for many
years and have gained a reputation for good quality products for the
hobby enthusiast

£59.99

Base Antennas

W-30 Dual Band 2/70cm 3/6dB 150W 1.15m ...
W-50 Dual Band 2/70cm 4.5/7.2dB 200W 1.8m
W-300 Dual Band 2/70cm 6.5/9.0dB 200W 3.1m ..
W-2000 Tri Band 6/2/70cm 2.15/6.2/8.4dB up to 200W 2.5m

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

Dummy Loads
DM-150PL 30-150W DC-600MHz PL259 fitting
DM-200N 35-200W DC-1000MHz N-Type fitting

The Arrow Il line of Antennas

has been engineered to provide
maximum gain and efficiency in the

smallest practical size & weight ' e
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)
38” long £89.99

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

DEAMOND
ANTENNA !

Yagis 7
1st class Japanese quality antennas 1
with simple plug and play assembly '

A143087 Dual band 2/70cm, 7 ele, 7.5/9.3dB, 100W ..........cccccccrcricnrc: £119.99
A144S510R 2m, 10 ele, 11.6dB, 100W
A144S5R 2m, 5 ele, 9.1dB, 50W
A430S15R 70cm, 15 ele, 14.8dB, 50W .......oooccvccvercscrecnssircensiniensns £64.99
A430S10R 70cm, 10 ele, 13.1dB, 50W
A502HB 6m, 2 ele, 6.3dB, 130W

VHF/UHF Verticals

X-30 Dual Band 2/70cm 3.0/5.5dB Gain 1.3m $0239 fitting
X-30N Dual Band 2/70cm 3.0/5.5dB Gain 1.3m N-Type fitting .
VX-30 Dual Band 2/70cm 2.15/5.5dB Gain 1.3m N-Type fitting (radial free) .£69.99
X-50 Dual Band 2/70cm 4.5/7.2dB Gain 1.7m S0239 fitting ....
X-50N Dual Band 2/70cm 4.5/7.2dB Gain 1.7m N-Type fitting .
X-200 Dual Band 2/70cm 6.0/8.0dB Gain 2.5m S0239 fitting ..
X-200N Dual Band 2/70cm 6.0/8.0dB Gain 2.5m N-Type fitting
X-300 Dual Band 2/70cm 6.5/9.0dB Gain 3.1m $0239 fitting....
X-300N Dual Band 2/70cm 6.5/9.0dB Gain 3.1m N-Type fitting
X-510N Dual Band 2/70cm 8.3/11.7dB Gain 5.2m N-Type fittin
X-5000 Tri Band 2/70/23cm 4.5/8.3/11.7dB Gain 1.8m N-Type fitting ........£149.99
X-6000 Tri Band 2/70/23cm 6.5/9.0/10.0dB Gain 3.05m N-Type fitting ...... £179.99
X-7000 Tri Band 2/70/23cm 8.3/11.9/13.7dB Gain 5.0m N-Type fitting ......£199.99
V-2000 Tri Band 6/2/70cm 2.15/6.2/8.4dB Gain 2.5m N-Type fitting ......... £119.95

Motorised Mobile

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

CP-6 6 band 80-6m 200W 4.6M S0239 .........cevvvvvveremrriirrenseesisisssenssnens £329.95
BB7V 2-30 MHz 250W 6.4m S0239 £349.99
CP-8040 Dual band 80/40m 200W 6.53M S0239 .............cocemmmmmmmmmmmmmmmnns £399.95
VHF/UHF Mobiles

DP-TRY2E Dual band 6/2M 2.1/3.4dB 1.32m PL259
NR-770HSP Dual band 2/70cm 2.15/5.5dB 1.00m PL259
AZ-510N Dual band 2/70cm 2.15/5.5dB 0.95m PL259 ...
AZ-510FX Dual band 2/70cm 2.15/5.5dB 0.92m PL259 . N
$6-9700 Tri band 6/2/70cm 0.00/3.0/5.8dB 1.07m PL259 .........cocccocccmres £84.95

Coax Switches

CX-210A 2-Way 1.5kW 50239 £44.99

CX-210N 2-Way 1.5KW N-Ty £69.99

CX-310A 3 Way 1.5kW S0239 £89.99

CX-310N 3-Way 1.5KW N-T £109.99

Duplexers and Triplexers

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

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

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

MX-3000N Split 1.6-160/350-500/850-1200MHz Socket 50239 3 x leads

PL259/N-Type £89.99




MFJ Enterprises, founded in 1972 by Martin F. Jue, is a manufacturer of a broad range of products for the
amateur radio market. They specialise in station accessories, such as antenna tuners and antenna switching
equipment. MFJ now manufactures more amateur radio products than any other company in the world

MFJ

Automatic Tuners
MFJ-926B remote Mobile ATU 1.6-30MHz 200W.
MFJ-929 Compact with Random Wire Option 1.8-30MHz 200W.£329.95
MFJ-991B 1.8-30MHz 150W SSB/100W CW ATU
MFJ-993B 1.8-30MHz 300W SSB/150W CW ATl
MFJ-994B 1.8-30MHz 600W SSB/300W CW ATU...
MFJ-998 1.8-30MHz 1.5kW

MFJ

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

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

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

MK

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

MFJ-261 15W (100W peak) DC-500MHz with PL259............cc... £39.95
MFJ-261N 15W (100W peak) DC-500MHz with N-Type . ..
MFJ-262B 35\ (200W peak) DC-1000MHz with PL259
MFJ-262BN 35W (200W peak) DC-1000MHz with N-Type..
MFJ-260C 25W (300W peak) 30-650MHz with PL259 ...
MFJ-260CN 25W (300W peak) 30-650MHz with N-Type. ..
MFJ-250X 1kW (2kW peak) DC-400MHz with S0239 (need transformer

oil) £69.95
MFJ-250 1kW (2kW peak) DC-400MHz with S0239 (includes transformer
oil)

MFJ-264 100W (1.5KW peak) DC-650MHz with S0239..
MFJ-264N 100W (1.5kW peak) DC-650MHz with N-Type ..
MFJ-251 25W (300W peak) DC-60MHz 16.6/25/50/100/150 Ohm

£179.95

MK

&
HF Transmitting & \ %
Receiving Loop Antennas
Enjoy listening or transmitting on HF with these suburb loops. Ideal for
limited space — apartments, motorhomes, attics, mobile homes or small
gardens

MFJ-1782X 10-30M TX (inc WARC bands) just 36” diameter ......£479.95
MFJ-1786X 10-30M TX (inc WARC bands) just 36” diameter, control box
includes VSWR/PWR meter. £519.95
MFJ-1788X 15-40M TX just 36" diameter, control box includes VSWR/PWR
meter £599.95
MFJ-1886X 50 KHz-30 MHz RX super low noise receiving loop..£279.95
MFJ-1886TRX 50 KHz-30 MHz RXsuper low noise receiving loop with
built-in transmit/receive switch £339.95
MFJ-1888 50 KHz-34 MHz high performance loop with adjustable gain
and multi-coupler remote control ... .£549.95

WATT £569.95
n O

Analysers

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

MFJ-207 HF 10-160M 1.6-30MHz in 5 bands..............ccccccevveennees £129.95

MFJ-208 VHF 138-156MHz + external jack for frequency counter.............
£119.95

MFJ-223 HF/6M 1-60MHz with colour graphic display £399.95
MFJ-225 HF/VHF 1.8-170MHz, two ports, with graphic display ... £399.95
MFJ-226 HFAVHF/UHF 1-230MHz expect times analyser with graphic
display £449.99

MFJ

Antenna Switches

MFJ Rhino antenna switches are tough and durable with gold plated flanges
and connector contacts that provide low VSWR and low insertion loss. A
rock-solid, sturdy, die-cast design gives up to an excellent 70 dB isolation.

These switches are built like a rhino, tough inside and out! A superior
internal design lets them work for you for a long lifespan.

MFJ-2702 S0239 2-Way 0-1000MHz 2kW...
MFJ-2702N N-Type 2-Way 0-1000MHz 2kKW.
MFJ-2703 S0239 3-Way 0-800MHz 2kW.
MFJ-2703N N-Type 3-Way 0-1.5GHz 2kW
MFJ-2704 S0239 4-Way 0-900MHz 2kW.
MFJ-2704N N-Type 4-Way 0-1.5GHz 2kW

MF)

Cobweb Antenna
Restricted space spoiling your operating fun?
MFJ Cobweb puts your call back on the map!

This six-band (20,17, 15, 12, 10, 6 Meters) full half-wave Cobweb Antenna
is perfect for restricted space or portable operation. Sky-gray fiberglass
spreaders and nearly invisible wire elements (flat 9x9x1/2 feet square. 8
pounds), blend in with your surroundings while standing tough against nasty
weather. Outstanding performance! Horizontally polarized for less local
noise pickup plus solid gain over verticals will allow you to work DX easily
-- even on QRP. Omni-directional. No radials needed! Works great at low
heights. Low SWR is due to MFJ’s exclusive Spider-MatchTM broadband
network

MFJ-1836 300W version
MFJ-1836H 1500W version

£349.95

MFJ-227 VHF/UHF 88-226-330-500 MHz graphics VNA analyser£449.95
MFJ-249D HF/VHF/UHF 530kHz-230MHz with analogue meter ..£379.95
MFJ-259C HF/VHF/UHF 530kHz-230MHz with analogue and LCD screen.

£349.95
MFJ-269D HFVHF/UHF 530kHz-230/415-470MHz with analogue and
LCD screen £529.99

MFJ-269 PRO HF/VHF/UHF 530kHz-230/430-520MHz with analogue and
LCD screen £549.95

MF)

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 £329.99
MFJ-868B HF-+6m 1.8-54MHz 20/200/2000W with massive 6.5” screen
£249.95
MFJ-867 VHF/UHF 144/220/440MHz 20/200/400W with large screen......
£219.95
MFJ-826B HF 1.8-54MHz 1500W digital SWR/Wattmeter with built in
frequency counter £249.95
MFJ-828 HF 1.8-60MHz 1500W digital SWR/Wattmeter with 3” cross
needle screen £259.95
MFJ-864 Compact cross needle HFAVHF/UHF 1.8-60/144/430MHz
30/300W £139.99
MFJ-862 Compact cross needle VHF/UHF 144/220/430MHz 30/300W......

MFJ-860 Compact cross needle HF 1.8-60MHz 30/300W............. £69.95
MFJ-849 Digital HF/VHF 1.5-525MHz 200W with large 3.5” LCD display...
£229.95

MFJ

DG Multi-Outlet Strips
These strips have 5-way binding posts for your transceivers and accessories
1o keep your power connected neat and tidy and organized.

MFJ-1118 Deluxe Multiple DC Power outlet lets you power two HF and/or
VHF transceivers and six or more accessories from your transceivers main
12VDC supply £124.95
MFJ-1117 Multiple DC Power outlet lets you power four HF/VHF radios
-- two at 35 Amps each and two at 35 Amps combined -- from your
transceivers main 12 VDC supply ..£89.95
MFJ-1116 Multiple DC Power outlet handles 15 Amps total. It has eight
pairs of heavy duty, RF bypassed 5-way binding posts that lets you power
your accessories. They are protected by a master fuse and have an ON/OFF
switch with “ON” LED indicator £89.95
MFJ-1112 15 Amp Multiple DC Power outlet lets you power up to six
devices from your transceivers main 12 VDC SUPPIY .....cevvvvvsssmmnrnees £54.95

MFJ

s

MFJ-107B Mounted in a brushed aluminium frame, our 24 Hour LCD Clock
features huge, easy-to-read 5/8 inch LCD numerals and a sloped face that
makes it easy-to-read across the ro0m ...........cccceeeevvverneerriininns £17.99
MFJ-108B Read hoth UTC and local time at a glance with our dual 12/24
hour LCD clock that displays 12/24 hour time simultaneously! .......£31.99

M FJ - ‘
Patch Panel

These panel connect devices with virtually no loss, feed-thru or cross-talk
.Provides 8 or 12 Teflon S0239 coax feed thru barrel connectors to patch
8 coax fed devices together with short coax jumpers. This extremely high

performance and versatile military/professional patch panel approach has
virtually no loss, no feed-thru and no cross-talk

MF)

Headphones

MFJ-393 are professional grade MFJ Boom-Mic Head-phone set is for
contesting, DXing and traffic nets. Comfort designed leatherette padding lets
you operate for hours at the rig. Superb inch thick padding on each ear and
headband. The MFJ-393 is so super lightweight, you won't even know you are
wearing them Available pre wired for ICOM, Kenwood, Yaesu................ £89.99
MFJ-392B is perfect for amateur radio and shortwave listening. Great for all
modes -- SSB, FM, AM, data, and CW. Each earphone has an individual volume
control. Superb padded headband and ear cushioned design makes listening
extremely comfortable. High-performance driver unit reproduces enhanced
communication sound. Signals never sounded so crystal clear!.............£44.99

MFJ

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

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

MFJ

Telescopic Antennas
Premium stainless steel telescopic whips are the perfect choice for building
collapsible multi-band dipoles, mobiles, portable and base antennas. They
are great for traveling, mini DXpeditions, vacations, etc.

MFJ-1979 171t Ten section (27” to 16.9ft) 3/8th fitting

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

..£79.95

ﬁ{ﬁ

MFJ-4704 4 position £99.95
MFJ-4706 6 position £109.99
MF) - &
MFJ-2100

HF Octopus antenna bhase .

Octopus antenna hub turns your ham-sticks into four fully balanced dipoles
in minutes! Mix and match any four HFVHF/UHF bands. Example: screw
in 80,40,20 meter hamsticks and a dual band 2M/440 MHz whip (two on
each band) on opposite sides. Now you have an automatic band switching
5-band dipole! Rotate it for maximum signal and minimum QRM and noise
with a small rotator like Hy-gain AR-500,

Works at any height, low for local NVIS and high for DX. At a fixed height, (say
20-30 feet) use 80-Meters for NVIS and 20-Meters for low-angle Exomoons
on any mast up to 1-inch in diameter. Use a fiberglass pole on a tripod
and you are on the air! Check out our MFJ-1919EX a perfect mount for the
new Octopus Antenna. Perfect for casual portable operation, limited space,
HOASs, field day, camping, and ARES during disasters. Single coax feed, built-
in balun £139.95

= MFJ-1234
wa RIGPI BASE

JUST £349.95
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Bullseye 05-100 LNB Update

Mike Richards G4WNC has quite a collection
of topics, starting with an update on the Bullseye

Mike Richards G4AWNC
practicalwireless@warnersgroup.co.uk

egular readers will be aware
that I've been tinkering with this
new LNB with a view to further
improving its frequency stabil-
ity. Since the last column, I've attempted
replacement of the TCXO with a higher
spec device. That turned out to be a failure
for two reasons. First, the output loading
was too high for the replacement oscilla-
tor so it could only deliver 600mV pk-pk
instead of the 800mV pk-pk of the original
device. It was not easy to change the load-
ing because some of the TCXO compo-
nents were mounted on the underside of
the PCB, Fig. 1. The lower oscillator drive
was unable to drive the mixer reliably so it
would only occasionally burst into life! The
second, and more significant, reason for
failure was the fact that the original oscilla-
tor was a VCXO (Voltage Controlled Crystal
Oscillator) device, not a simple TCXO! The
Bullseye LNB also has a tiny, 6-pin, micro-
processor on board that provides a PWM
(Pulse Width Modulated) control signal to
the VCXO. This is used to factory trim the
oscillator to within 10kHz at the 10GHz
LNB operating frequency. If you'd like to
read more on this, Pascal F4DAV has pub-
lished a full review on his excellent LNB
testing site at:
https://tinyurl.com/yb5ejsb8
Following my LNB tests, | have conclud-
ed, as has Pascal, that the best way to im-
prove the stability of the Bullseye LNB, or
any other LNB for that matter, is to provide
improved temperature control. In Fig. 2
I've shown a day/night temperature chart
showing the temperature measured at the
LNB. The measurements were taken using
a Lascar temperature logger set to take a
reading every 10 seconds. The measure-
ment period was from 12 noon on June 8th
to 12 noon on June 9th. As you can see,
the peak temperature was 38.5°C and the
minimum was 7°C. That’s a temperature
swing of 31.5°C, which is asking a lot of
any TCXO. The weather forecast for the
same period was for sunny intervals and a
day temperature of around 17°C! However,
the real challenge for the LNB TCXO is the
rapid daytime fluctuations that are at their
worst on a windy day with sunny intervals.
Between 10.25am and 10.49am on June
9th, the temperature at the LNB increased
by 15°C. To protect the LNB from these

LNB.
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changes, you can use some aluminium

foil insulation blanket wrapped around the
LNB, but not the antenna! The only snag
with this approach is the lack of air circu-
lation to dissipate the heat from the LNB
electronics. The ultimate solution could be
to create a temperature-controlled environ-
ment using a small microprocessor, tem-
perature sensor and a fan. So, it looks as
though that could be the next project in this
continuing saga.

Sporadic Eand WSJT-X

With so much Sporadic E propagation over
recent weeks, | thought it was timely to re-
mind you of an important FT8/4 operating
convention that could improve your trans-
atlantic success. All European stations
should be using the 1st/Even sequence,
Fig. 3, when using both FT8 and FT4, while
North American stations will be using Odd.
This ensures the best chance of securing a
contact on both sides of the Pond. It’'s also
well worth using FT4 instead of FT8 as the
QSO0 time is halved so you will be able to
complete more contacts during the, short-
lived, path opening.

iGATE Receive Node

Apologies to readers who have been
patiently waiting for the iGATE receive

node SD cards to appear on my site. |
wanted to make the system as easy as
possible for the operator, so | decided to
write a Python GUI (Graphic User Interface)
wizard to collect the operator and station
details, create the config file and start the
node as a service, Fig. 4. | did this because
the standard Dire Wolf configuration file is
long and rather intimidating for a new user.
The approach | have taken is to generate

a new, slimmed-down, config file that only
contains the configuration necessary for a
simple iGATE receive only node. However,
it has taken me rather longer than expected
to write and debug the wizard, but it's now
ready and the card is available from my
website. For those that are interested, |
used PySimpleGUI to build the GUI because
itis the easiest framework to get to

grips with and the resultant code is quite
readable. I've put a commented copy of the
Python code on my github site and you can
see and download it here:
https://github.com/g4wnc

Counterfeit SDRs

An old friend of mine, Phil Bridges G6DLJ,
wrote to the editor recently pointing-out
that counterfeit SDRs have been appearing
on the market leaving a confused situation
for the buyer. This is a serious problem and
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it's important to avoid buying the ‘clones’
because it damages the original innovator
that produced the design and discourages
any further development. In most cases
the ‘clones’ will also be sub-standard
units. In addition to leaving the customer
disappointed it also unfairly damages the
reputation of the real manufacturer.

Most of the popular SDRs, such as
those from Airspy, Fig. 5, SDR Play, Fig.

6 and RTL-SDR.com, Fig. 7, are already
competitively priced, so any significant
savings offered by a counterfeit unit

will be delivered by reducing the quality
of the components. These SDRs rely

on meticulously designed RF filters to
maximise the performance and deliver
the high-quality results we're accustomed
to. These filters will use carefully selected
and expensive High-Q RF capacitors

and inductors to achieve the intended
responses. However, the counterfeiter
will happily substitute these critical
components with cheap alternatives. On
first examination, the performance may
appear to be fine, but it will let you down
under difficult operating conditions. You
will also find that decoupling components
are frequently compromised by using lower
quality items or omitting some entirely!

Producers of clones clearly have low
moral values so are not averse to outright
lies. A good example is the SDRPIlay clones
that claim to be RSP1As but are in fact
poor quality copies of the original RSP1!
The same happens with the RTL-SDR V3
dongles and there are some green cased
models on eBay that are little more than a
standard DVB-TV dongle. Although they
claim to have a bias-tee feed, and the
HF mod, they're not provided! Another
common problem is the use of sub-
standard active devices.

The manufacturing process for today'’s
complex integrated circuits results in
devices of varying performance from the
same production line. An example could
be the manufacture of a TV set-top box
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chip such as those used in many SDR
receivers. While the production run will be
set to deliver top quality devices, there will
inevitably be variations between devices
caused by slight impurities in the materials
and other imperfections. Animportant
part of the manufacturing process is

the binning of the chips coming off the
production line. In this process, each chip
is tested using high-speed ATE (Automated
Test Equipment) and the devices sorted
into bins according to their measured
performance.

The devices are then sold as different
models from the same range. At the top-
end will be military grade devices that will
attract a premium price. At the bottom
end of the process will be duds that are
discarded, but there is a range of sub-
standard units that fall between the lowest
specification that the manufacturer sells
and the outright duds. It is these low
specification devices that are likely to find
their way into counterfeit goods. The clone
manufacturers will be attracted to these
because of the low cost and they don't see
the loss of performance as their problem!
I've seen this for myself when buying
cheap development boards from Chinese
sellers on eBay. In most cases, the devices
supplied have been out of specification.
The best way to avoid buying a clone is
to start with the manufacturer’s website
and either buy direct or use one of the
authorised resellers. Other than HackRF,
none of the popular SDR receivers are
available as unboxed units, so if you see an
unboxed RSP or Airspy, it's a fake.

SDRPriceRange

| have also been asked why is there such
awiderange in SDR prices? It's true that
you can spend anywhere between £5
and £50,000+ on an SDR, so what's the
difference? The easiest way to explain the
variation is to divide the range of SDRs into
broad groupings.

At the bottom end of the price range

Fig. 1: Local oscillator components for the
Bullseye LNB on the underside of the PCB.

Fig. 2: LNB Temperature graph showing the wide
variations over a 24-hour period.

Fig. 3: WSJT-X selecting the correct operating
mode for FT4/FT8. Fig. 4: IGATE configuration
wizard. Fig. 5: SDRplay RSP-duo.

are the SDR receivers based on the RTL
TV tuner chipset. Although designed to
produce digital TV and DAB radio receivers,
an undocumented feature was discovered
that gave access to the raw 1Q data from
the analogue, direct conversion receiver.
This simple discovery spawned an entire
range of low-cost, SDR receivers, of which
the RTL-SDR.com V3 is one of the best
current examples. SDRreceivers in this
group range up to around the £50 mark.
The low price being possible because of
the consumer mass market for the chips.
The next band is a range of highly
developed SDR receivers that still use an
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analogue front-end. The performance

of these receivers has been honed with
careful attention to switchable filtering,
gain control and frequency stability. These
receivers are designed and produced by
small teams of talented individuals that
take great pride in their products. They are
responsive to improvement suggestions
and the products enjoy continuous
development. Good examples of receivers
in this group are the models from Airspy
and SDRPIay. Receivers in this group are
priced up to about £300.

So far, the receivers |'ve covered all
employ analogue front-ends with direct
conversion or low IFs prior to being
digitised. For the next group of SDR
receivers, the digitisation stage is moved
closer to the antenna. This causes a
significant price hike due to the extreme
demands on the digital processing stages.
Instead of digitising the output of a direct
conversion mixer and sending the data
over a USB port to the PC, these receivers
will often digitise the entire LF to low VHF
spectrum, TkHz to 50MHz. Another factor
that drives a significant price increase
is the bit depth of the ADC (Analogue to
Digital Converter).

The better quality and more expensive
receivers will use 16-bit ADCs to provide
a wider dynamic range. When you digitise
a 50MHz wide band to 16-bit, the data
rate from the ADC is challenging. Here's
a simple example: To digitize the range
1kHz to 50MHz we have to sample the
signal at 100MHz or more. As we need
both I and Q signals, the ADC output will
comprise 2 x 16-bit samples, 100 million
times per second. That gives us a data
rate of 16 x 2 x 100,000,000 = 3.2Gb/s. Not
only does the receiver need to transport
that data, but it also needs to be filtered
and processed to a more manageable
rate for demodulation in a connected
PC. Currently the only way to manage

these high-speed signals is to use an
FPGA (Field Programmable Gate Array). In
addition to being expensive devices, FPGAs
also require specialist (and expensive)
programming skills. One of the interesting
examples of a low-cost receiver of this
class is the Hermes Lite 2 transceiver. This
costs around the £300 mark and covers LF
to 30MHz bands with 12-bit digitisation.
There are lots of other examples such as
the popular Elad range of 16-bit sampling
receivers and transceivers.

At the very top end of the SDR market
are receivers designed for commercial and
government surveillance work. These are
used to digitally receive and record wide
chunks of spectrum that is subsequently
computer processed to identify signals of
interest. Receivers in this class are often
rack mounted, required to comply with
military specifications and are used 24/7.
These are the most expensive receivers
that are often in the £10,000+ category.
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Fig. 6: Airspy HF+.
Fig. 7: RTL-SDR.com V3 SDR Dongle.
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Valve & Vintage

The Eddystone S750

Dr Bruce Taylor HB9ANY describes a classic
receiver that makes a versatile tuneable [F for

Dr Bruce Taylor HB9ANY
bgtaylor@ieee.org

ddystone amateur radio receivers

manufactured during the golden

era between the end of WW2 and

the takeover of the company by
Marconi are now highly collectable, and
they are regularly offered at hamfests and
on eBay at affordable prices. The better
models are well engineered, a pleasure to
operate and quite straightforward to main-
tain. To be restored to original performance
specifications, a neglected set usually just
needs realignment, after treating switches,
potentiometers and valve holders with con-
tact cleaner and replacing any low emission
valves and leaky capacitors and carbon re-
sistors that have drifted in value. Since the
electronic design of these receivers is quite
orthodox, fault tracing requires no more
than a signal generator and a multimeter,
and most components (often better than
the originals) and replacement valves are
quite readily available. While a digital fre-
quency meter and wobbulator can be useful
for optimising the IF response, they are by
no means essential.

Several of the Eddystone models from
this period have sharp CW crystal filters,
and in some cases 800Hz or 1kHz audio
note peaking filters as well. With its +3kHz
tuneable BFO, independent RF, IF and AF
gain controls and continuously variable se-
lectivity, the classic Eddystone S750 is ver-
satile enough for RTTY and SSB as well as
CW and AM reception, Fig. 1. Its bell-shaped
IF shape factor, produced by just two dou-
ble-tuned 85kHz IF transformers, falls short
of the ideal requirements for today’s crowd-
ed HF bands. But in many regions, adjacent
signal interference is (all too often!) rarely a
problem in the DX segments of our 144MHz
and 432MHz allocations. For radio ama-
teurs who enjoy experimenting with home-
brew transmitters and VHF and UHF con-
verters, Fig. 2, and who have a penchant for
fine classic valve receivers, the S750 makes
an entirely satisfactory tuneable IF. An add-
ed bonus is general coverage of most of the
medium and short-wave spectrum, includ-
ing the 5,10, 18 and 24MHz WRC-15/WARC
bands that aren’t covered by amateur band
receivers of this vintage.

Production

After unveiling the prototype in 1949,
Stratton & Co manufactured more than

VHE/UHF converters.

2050 Eddystone S750 receivers between
1950 and 1958. The serial numbers, which
may be located on the rear of the coil box
or on top of the internal screening cover (if
fitted), were prefixed by a two-letter code,
which identifies the date of manufacture.
Normally the first letter (A to L) indicates
the month from January to December, while
the second letter (A to J) indicates the year
from 1949 to 1958. Hence a receiver with
Serial No. LB0035 was made in December
1950, for example. On some sets the let-
ters for the year and month appear to have
been inverted, but the dates printed on the
electrolytic capacitors can help to resolve
any ambiguity. The ‘S’ prefix to the Model
No. 750 was used somewhat erratically in
Eddystone documentation. It stands for
‘Specification’, not for ‘Stratton’.

Unlike many other Eddystone receivers
that are AC/DC models, the S750 is AC-only.
A plug panel on the mains transformer al-
lows 50/60Hz supply voltages of 220-250V,
195-215V or 100-125V to be selected. A sta-
bilised HT supply is provided for both local
oscillators (LOs), the BFO and the 1st mixer
screen grid, and 20 minutes after switch-on
the frequency drift is less than 300Hz for a
change in mains voltage of +5%.

Note that the rare 750/1 variant is de-
signed to operate from a 110V 25Hz sup-
ply. The 750/2 version was badged as a
Marconi HR100 and supplied by that com-

pany to coastal radio stations. (The receiver
coverage includes the former international
Morse code distress frequency of 500kHz,
as well as 2.182MHz and other maritime
voice channels.) 650 examples of that ver-
sion were manufactured.

Modifications

I've provided a high-resolution pdf of the
S750 circuit diagram for download here:
https://tinyurl.com/y964t4jm

The receiver was originally manufactured
with a two-core mains lead and provision
to connect an optional earth to a terminal
on the rear of the chassis. While this non-
compliant arrangement could result in lower
noise in some situations, | suggest fitting a
three-core mains lead unless the set is al-
ways powered via a 30mA RCCB. Exercise
due caution when testing under the chassis
with power on. The connections to the main
switch are not protected by sleeving, the HT
rail is near 235V DC and there is 485V AC
between the anode pins 4 and 6 of the rec-
tifier.

Relatively few modifications were
introduced during the eight-year production
run. Early models don't have a screening
cover over the main tuning capacitor, while
they have a 500pF capacitor wired across
the primary of the output transformer that
was deleted later. (In some Instruction
Manuals this component is shown as C85
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Valve & Vintage

Fig. 1: Using an Eddystone S750 as tuneable IF
with a homebrew VHF converter and transmitter,
this RTTY station achieved the first 144MHz QSO
between Scotland and the Netherlands in 1965.
(GM3NZz1I)

Fig. 2: Low-noise converters for 144MHz (left)
and 432MHz (right) turn the S750 into a versatile
VHF communications receiver.

Fig. 3: The S750 selectivity control (arrowed)
mechanically varies the coupling between the
primary and secondary windings of the 2nd and
3rd IF transformers.

Fig. 4: Type 774 diecast aluminium mounting
blocks tilt the S750 to a convenient operating
angle.

Fig. 5: The Eddystone S750 features a wide slide-
rule dial with mechanical bandspread and a near-
linear frequency tuning scale.

in the circuit diagram but omitted from the
components list.) From January 1952, the
RF amplifier cathode bias was modified
to give greater control of the RF gain by
the addition of a 100kQ 0.5W resistor R55
between the HT rail and the junction of
R18 and R19. Although the undersides of
the valveholders mounted on the coil box
are quite difficult to reach, a convenient
tag strip allows this resistor to be added
without dismantling the band change
switch for access.

Apart from the octal 524G HT rectifier
and VR150/30 voltage stabiliser, and the
two Rimlock (B8A) ECH42 frequency chang-
ers (replaced by BOA ECH81s in some very
late models), all of the 11 valves used are
miniature B7G types and they are very re-
liable. According to the supply situation,
6AM6/8D3/Z77,DH77/6AT6 and D77/6AL5
valves were fitted interchangeably for V3,
V6 and V7 respectively. In addition to the
frequency changer replacement, the 1st LO
V3 may be a 6C4 triode in very late models.
(The original 6AM6 was triode-connected.)

While short-term stability is more impor-
tant in radio amateur service, long-term
drift is equally critical in many professional
point-to-point links and watch receiver appli-
cations. Before the advent of affordable fre-
quency synthesiser technology, high stabil-
ity in a tuneable general coverage receiver
could only be achieved by very careful me-
chanical and electronic design. The S750
has rather a compact cabinet for its 70W
heat load. While the receiver doesn't suffer
from the problems of the early S680 model
(which tended to burst into flames if left per-
manently operational in high ambient tem-
peratures), the ventilation can be improved
by cutting additional slots in the case or by
fitting a quiet fan. Thermal drift can also be

reduced by replacing the screening cans of
the valves by the matt black type.

Some modifications were made to the
1st LO circuit to improve its temperature
coefficient. Silvered mica capacitors C26,
C29 and C30 were changed to negative tem-
perature coefficient (NTC) ceramic types.
100pF (later 80pF) tracking capacitor C37
was changed for a parallel combination of a
50pF mica and a 40pF ceramic one, select-
ed for drift compensation. Some sets have
an additional 10pF or 12pF NTC ceramic

capacitor designated C87 wired in paral-
lel with the oscillator gang of the tuning ca-
pacitor C40.

To increase the BFO injection for en-
hanced SSB reception, C59 may be paral-
leled with a 100pF capacitor. For a more
radical improvement the 6BA6 BFO can be
replaced with the pentagrid 6BE6 product
detector circuit of the Model 888A, which is
an amateur bands only version of the S750.
Both valves have a B7G base, but the valve
holder must be rewired.
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Tuning

The S750 was Eddystone’s first true dou-
ble-conversion communications receiver,
and the first model to have the iconic open
‘slide-rule’ dial extending almost the full
width of the solid diecast front panel. With
areduction ratio of 140 to 1, the flywheel-
loaded tuning control is very smooth and a
delight to use, although some dexterity is
required on the highest frequency band. To
prevent wear in the tuning drive bushing, it
should occasionally be lubricated with light
oil. The split-gear drive has no detectable
backlash, and the ingenious logarithmic ra-
tio arm that drives the three-gang tuning ca-
pacitor results in a near-uniform frequency
scale on all ranges.

The receiver has continuous coverage in
four bands from 480kHz to 32MHz, with an
IF gap from 1465kHz to 1.7MHz. The high
first IF of 1620kHz ensures adequate im-
age rejection of better than 40dB at 30MHz,
while the second IF of 85kHz provides the
selectivity, which can be adjusted by a

front panel control that mechanically var-
ies the coupling between the primary and
secondary windings of the 2nd and 3rd

IF transformers, Fig. 3. (A technique that
Eddystone appears to have copied from
the Hammarlund Super-Pro Series.) Unlike
single conversion superhets with a 455kHz
or 465kHz IF, it should be straightforward
to extend the MF range down to 475kHz or
even 472kHz to cover the WRC-12 600m
band if desired. The 5th position of the band
change switch, marked ‘G’ for gramophone,
desensitises the RF section of the receiver
to allow a pick-up to be used without break-
through.

Although lower frequencies could also
be used, the 28 to 30MHz range is a com-
mon tuneable IF for 2m converters covering
144 to 146MHz. Over this range, the S750
vernier dial has an effective length of over
one metre, with 240 divisions, allowing quite
accurate frequency resetting when read in
conjunction with the lower logging scale. LO
injection in the converter should be on the
low side (e.g. 116MHz for 2m, 404MHz for
70cm) so that the tuned frequency increas-
es in the same direction as the IF. The 2nd
LO of the S750 runs at 1.535MHz, which
results in a strong 2nd harmonic birdie at
3.07MHz and weaker signals at 4.605MHz
et seq, but the harmonic at 29.165MHz is
undetectable!

Accessories

At 18kg the S750 is no lightweight, but that
is much less than half the weight of an
AR88. To allow the receiver to be used por-
table on field days, a Model 687/1 vibra-
tor unit was available that could power it
from a 6V accumulator. Although the unit
incorporates a rectifier and RFI filter, it uses
the HT smoothing components inside the
receiver. If an external power supply is not

Valve & Vintage

connected, an international octal plug with
four jumpers (1-2, 3-4, 5-6, 7-8) must be in-
serted in the right-hand ‘B’ socket on the
rear panel of the receiver to complete the
heater circuits. (In order to ensure that no
hum is introduced by the noise limiter di-
ode, its heater is powered by a separate DC-
biased transformer winding, and both heat-
er circuits are balanced.) The noise limiter is
quite effective for the type of impulse noise
that can be encountered on 2m and 70cm.

Although they are somewhat rarer than
the receivers themselves, the Type 774 die-
cast aluminium mounting blocks that can
be attached under the S750 case, Fig. 4, al-
low the set to be mounted at a convenient
angle for viewing the dial and operating the
controls. Other accessories that are suit-
able for this model include the Model 652
(5in) and 688 (7in) loudspeakers and the
Model 669 S-meter, which are housed in
separate matching diecast cases.

For later Eddystone receivers, such as the
EA12 amateur band model, a plinth acces-
sory (Type 906) was produced that can also
be fitted to the S750 if new holes are drilled
in it for the fixing screws. In addition to tilt-
ing the receiver at an angle of 13°, the plinth
incorporates a 3Q elliptical loudspeaker that
gives excellent reproduction in spite of its
small size, Fig. 5.

S-meter
Since the Model 669 S-meter was quite
expensive when new, not many were sold
and they are almost as rare as the mount-
ing blocks. When looking out for one, don't
confuse it with the Eddystone Model 678
modulation level indicator, which looks rath-
er similar if its telescopic antenna and coils
are missing.

As the 906 plinth is made of sheet metal,
it can easily be customised to accept ad-
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Fig. 6: S-meter circuit diagram and connections
to octal socket ‘A’. Fig. 7: The Eddystone 669
S-meter is calibrated at 4dB per S point.

Fig. 8: After displacing the fuse holder, the
muting level control can be mounted between the
voltage stabilizer and the HT rectifier. Fig. 9: A
matrix-board sidetone generator can be mounted
under the subchassis carrying the receiver
power supply. Fig. 10: Modifications for sidetone
generator and muting level adjustment.

Fig. 11: Single transistor phase-shift oscillator.

ditional sockets, switches, other station
controls, or ahome-made S-Meter. An octal
plug is used to connect the S-meter to the
left-hand ‘A" socket at the rear of the receiv-
er and the circuit and plug connections are
indicated in Fig. 6. The original Model 669
used a 200pA FSD meter and as shown in
Fig. 7 it was calibrated at 4dB per S-point,
allegedly because Eddystone’s Technical
Director thought it made the receivers look
more sensitive than they really are! A shunt
potentiometer can be wired across the in-
strument and adjusted for the more usual
6dB per S-point. If the S-meter is mount-

ed on a 906 plinth speaker (see Fig. 5), the
components can be accommodated on a
small board attached directly to the termi-
nals of the meter.

Because the bottom bend characteristic
of the D77 series protection diode results
in sluggish action at low signal strengths,
the needle of the meter should be offset be-
low the zero mark on the scale by means of
its mechanical adjuster. Then with the BFO
off and RF and IF gains at maximum, the
balance potentiometer is used to set the
pointer to zero with the antenna input of the
receiver shorted. Calibration of the sensitiv-
ity is best done with a signal generator. The
S-meter can be used for the realignment of
all stages except the 2nd 85kHz IF trans-
former.

Muting

Unlike today’s expensive microprocessor-
controlled black box radios, these classic re-
ceivers are relatively easy for experimenters
to work on, enhance and customise. The cir-
cuit diagram indicates that in the ‘Send’ po-
sition of the long dolly switch on the receiv-
er front panel, contacts 5 and 6 of the octal
socket ‘A’ are shorted to energise the sta-
tion transmit/receive changeover relays. A
51kQ resistor R40 is also switched in series
with the 10kQ IF gain potentiometer R41 to
desensitise the receiver in order to moni-
tor the outgoing signal when sending CW.
Unlike later Eddystone models, which have
amuting level control on the rear panel, the
S750 lacks any means of adjustment to suit

ARAA / -
HT TO BFQ < VWY 150
- .L BFD ON l i
DETECTOR I HT RetsaE
SKT A2 - T SKT A 4
S METER o oscxiaron ¥ o o
V5 T ;
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= e
-]
i T/R RELAYS
the strength of the transmitted signal.
The receiver has a fuse holder mounted
on the chassis between the rectifier valve i
and the voltage stabiliser. Since this fuse
is wired between the centre tap of the HT i
transformer secondary winding and chas- f %
sis, a blown fuse generally indicates a seri- - _
ous fault requiring investigation and repair 2

work. So, there is little extra inconvenience
in replacing the fuse holder by anin-line type
under the chassis, thus vacating the original
location for a muting level control. A 100kQ
potentiometer can be used, wired in place of
the original 51kQ resistor. With a long shaft
fitted with a small diameter knob (see Fig.
8), the control can easily be accessed by lift-
ing the lid of the cabinet to adjust the mut-
ing level to suit local conditions. To avoid
charging current pulses circulating in the
chassis, wire the new fuse directly to a case
tag of the reservoir capacitor C81.

Sidetone

Direct monitoring of the transmitted signal
is satisfactory when transmitting and
receiving on the same frequency. But for
split frequency or crossband operation it is
useful to have a separate sidetone source
to send good quality Morse code, especially
when using a classic mechanical semi-
automatic bug key!

In order to prevent any change of fre-
quency, the HT supply to the receiver is not
interrupted in the ‘Send’ position so that the
oscillator valves continue to operate under
normal conditions. As a result, the audio
stages remain alive and can be fed with the
output from a sidetone generator that can
be accommodated under the power supply/

BFO sub-chassis, as shown in Fig. 9.

The required circuit modifications are
shown in Fig. 10. Note the rewiring of the
Send switch and that the muting level po-
tentiometer is now moved to the ground
side of the IF gain control. If the BFO is
switched on for CW reception, the sidetone
oscillator is powered when the Send switch
is closed. Then when the transmitter key is
depressed the oscillator is activated and a
low-level tone is injected into the audio cir-
cuit at the anode of the noise limiter diode
V7. Contact 4 of socket ‘A’ can be used for
the connection to the key if the unnecessary
link to it from the 150V regulated HT supply
is removed.

With suitable power supply and key input
arrangements, the sidetone generator could
comprise an oscillator IC with very few extra
components. As shown in Fig. 11, lused a
single-transistor phase-shift oscillator pow-
ered from the BFO HT supply. The transis-
tor can be any high voltage NPN AF type and
the oscillator is DC isolated from the trans-
mitter keying circuit. The key should contact
to ground when depressed and the imped-
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Fig. 12: The heart of the S750 is a diecast coil
box, which is rigidly secured to the front panel
and flanked by a pair of nickel-plated brass
subchassis carrying the IF and AF stages, the
power supply and the BFO.

Fig. 13: For use as a tuneable IF, the original
antenna input terminal should be replaced by a
coax socket.

ance of the external circuit on key up should
exceed 10kQ.

Breakthrough

The signal frequency circuits of the S750
are housed in a diecast aluminium box,

Fig. 12. Hence st IF (i.e. 28-30MHz) break-
through when using a converter is gener-
ally not a problem unless another amateur
in the vicinity of the receiver is operating on
HF with very high power. The 6BA6 RF am-
plifier valve should be fitted with a screen-
ing can provided that its valve holder has
the appropriate skirt, which may not always
be the case.

This pentode is a little noisier than the
cascode front end configuration that was
used in later Eddystone receivers. So, VHF/
UHF converters should have a bandpass
tuned output stage that delivers a solid sig-
nal to the S750, well above the threshold of
5uV required for a signal-to-noise ratio of
20dB. The receiver front end has a reason-
able dynamic range and the RF gain con-
trol can be used judiciously to avoid inter-
modulation at the 1st frequency changer.
Originally, the antenna connection to the re-
ceiver was made via a screw terminal on the
rear of the chassis. As shown in Fig. 13, this
can easily be replaced by a standard coax
socket, allowing a short well-screened coax
cable to be used for interconnection with
the converters.

On one occasion during a VHF Field Day
in Scotland | thought that the receiver had

developed an IF breakthrough problem
when | noticed several continental sta-
tions coming through. Only when | heard
an Italian calling me did | realise that there
was a superb Sporadic E opening, and the
stations really were on the 2m band, not on
10m!

Conclusion

Intheir day, the best Eddystone receivers
were considered benchmarks for British-
made shortwave radios. Like the epony-
mous lighthouse, they earned a reputation
for solid construction, stability and reliabil-
ity, and many sets are still performing sat-
isfactorily 70 years after they left Stratton &
Co’s Birmingham works.

They have an enthusiastic following
among a large number of amateurs who
enjoy experimenting with their radio equip-
ment, since that can be rather challenging
with expensive modern transceivers using
current microelectronics technology. The
Eddystone S750 is a classic design that
lacks the features of a modern SDR, and
that has an IF shape factor thatisn’t well
suited to crowded HF band conditions. But
it is a fine receiver that can still give much
pleasure to its owner and render very capa-
ble service as a tuneable IF for experiment-
ing with VHF and UHF converters. Perhaps
for many more years to come.
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EXERCISEBLUEHAM 20-2 UNDER LOCK-
DOWN CONDITIONS: UK Cadet Stations
took partin Exercise Blue Ham over the
weekend of June 6th and 7th 2020 using the
5MHz (60m) shared band channels. Blue Ham
hasbeenrunning now for anumber of years
now and wasintroduced to enhance the Cadet
experience of radio operation and toreach out
toradioamateurs who may wishtojointhe
Cadetorganisations asradioinstructors.
During Exercise Blue Ham, Cadet Forces Adult
Volunteers operated HF stations making con-
tact withradio amateurs to exchange specific
information during their QSOs.

During Saturday pretty wellmost of the
stations suffered QSB, QRN and lightning
crashes. One station had to close down for
twohours dueto alocal thunder and lightning
storm. Thiswas awisethingtodoasalight-
ning strike was recorded just five miles from
the station! Alookinto the onlinelog page
onMonday morning saw the Cadet stations
hadlogged some 690 calls/QS0Os during the
period of operation. Well done to all who put
Cadet stations on-airand the /P amateur
stations thatbraved the weather and social
distancing conditions.

So far,the BlueHamteam have issued out

20 PDF Participation Certificates to amateur
callsigns that have requested them by e-mail.
Again, the Blue Ham team would like to thank
the considerable time and effort putin by all
callsignsthattook partinthe Exercise. There
is anotherone planned for October 20th.

The map shows aplot of contacts made dur-
ing Blue-Ham 20-2.
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Carrying on the G3R]V Way
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Lee Aldridge G4EJB
leeGAEJB@outlook.com

ith my W3EDP antenna

up and working, | had the

excuse to build a matching

unit that has such a good
reputation and George Dobbs G3RJV had
mentioned while discussing the W3EDP
antenna - the Z-match. George had written
an article or two on matching units but the
one that | really liked about the Z-match
appeared in PW January 2012.

Here's what George had to say
about matching: “To over simplify the
explanation, an ATU (or matching unit -
Ed.) attempts to match the impedance of
a receiver or transceiver to the antenna,
thus improving the power transfer between
them. It's never as good as a naturally
resonant antenna on the frequency in use -
but resonant antennas are relatively rare in
amateur radio usage; very often because of
space restrictions”.

And his brief description of this
particular gem: “The Z-Match tuner is
shown in the right-hand section of Fig.

1. It has only three parts; two two-gang
variable capacitors and a coil. The circuit

is based upon a design from F G Stewart
Sims G3WQW in Sprat from summer

1998. The G3WQW single coil Z-Match

has become a classic circuit appearing

in many journals and websites; often
without mention of G3WQW. In my example
featured here, | used a T130-6 core for the
coil and a pair of polyvaricon 250+250

pF variable capacitors. My source for the
polyvaricon capacitors was Spectrum
Communications. The Z-Match is a parallel-
tuned circuit with link coupling to the
antenna. The signal is coupled into the
Z-Match via C1; a variable but high value of

R1,2 & 3 are each made up from
two 1000 (1W) resistors in parallel

Use (A} and (C) for balanced outputs optionally ground—(B)
Ground (A) and use (B) or (C) for single ended output

The Z=-VMatch

Lee Aldridge G4E]B says, ‘Here’'s one I've
wanted to build for a long time”.

capacitance. The two variable capacitors
with the tapped tuning coil offers a wide
tuning range. It should be possible to use
the tuner on all high frequency (HF) bands
from 3.5 to 28MHz (80 to 10m) to match
balanced or single-ended antennas”.

My Z-Match

My Z-match had to fit in an old headlight
bulb case. Initially | would use my VSWR
bridge to match my equipment to the
antenna rather than the hyper-bright LED
shown in George’s circuit. The input of the
Z-match was to be a piece of RG58 50Q
coax terminated with a BNC connector
and connected onto a couple of ceramic
standoffs inside the Z-match case. The
output terminals were to be 4mm posts
to take 4mm plug connectors from the
W3EDP antenna and counterpoise wires
(as required).

The ‘heart’ of the matching unit, the coil
wound on a T130-6 core, was to be mount-
ed on a piece of fibreglass matrix board
and use a few of my PCB terminal pins for
the winding connections. My reasoning for
using the matrix board was to keep the Q
of the coil as high as possible.

Even though George had specified how
much wire would be required for the main
coil, I thought | would wind one section
of the coil at a time and then join on the
next section. My reasoning was, | had
found the wire gauge (20swg) was quite
heavy to work with and thought | would

struggle to wind and tap the coil in one.
So | guesstimated how much of the wire
specified would get me to the first tap (and
a little extra) and if I had got it right, | could
use the same amount for the final part of
the winding. Well, to be honest, | nearly did
but, finished up re-using that length of wire
for the second section. Yes, | know | could
have been more precise by using a little
maths. Anyway, one method | do use with
heavy gauge wire prior to winding is to use
a bit of paper between finger and thumb
and pull the wire as true (kink free) as | can
through the paper - you don't get friction
burns.

| took my time with the coil windings and
scraped off the enamel at the ends of the
windings, then tinned the wire and made
twist-joints at each tap connection, ready
to solder. With the main coil completed, |
soldered the tap connections. | spaced the
coil around just over three-quarters of the
core. Next, | paid attention to what George
had written about the link winding. It was
to be in the centre of the first part of the
winding. Again, | made the link winding
in two parts using the same technique
as before. Then a continuity check of the
windings with my DVM for no ‘unexpected’
readings. With both coils complete, |
cropped them to fit on to the PCB pins
on the board, and then soldered them in
place. | hope you can see a resemblance
of the coil | wound with the one George
showed in his original article. See Fig. 2.
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Fig. 1: Circuit from January 2012 PW with
Z-match on right. Fig. 2: Inside the Z-match
Fig. 3: The completed Z-match ready for use

I had mounted the polyvaricon capaci-
tors on the front of the case and attached
heavy duty copper wires ready for the
board to be putin place and set all internal
trimmers for minimal capacitance. A little
double-sided tape held the board secure
on the rear of the capacitors. The wires
from the capacitors were then soldered
onto the windings as shown in the circuit.

You can see the old ceramic stand-off
pillars fixed to the lower part of the case
for the 50Q coax termination. The RG58
coax was secured through a drilled hole
with a cable tie and some hot glue. The
three 4mm fixings for the antenna and
counterpoise wire mounted on the top of
the casing were wired again with heavy
duty copper wire and soldered to the link
winding.

Afinal visual check and the matching
unit was ready for use, Fig. 3.

InUse
Now for the tricky bit - getting used to tun-
ing the Z-match.

| say tricky but as George said, itis a
two-handed job and just takes a little time
to get used to. First peak it on receive as
a starting point but you'll probably be sur-
prised by the SWR. Don't settle for any old
SWR. If your transmitter PA can handle it,
keep trying to find the point where the SWR
dives down and then adjust each capacitor
alittle to see if it will reduce even more - it
is an acquired knack.

To give you an insight, when | first used
the Z-match | wasn't convinced it was
working that well with my W3EDP antenna.
But what a difference a couple of weeks
made. Eventually | found the antenna
matched well on a number of HF bands
when connected to (C) and the counter-

poise to (A) as shown in Fig. 1. The suc-
cess I've had with two configurations of
the W3EDP has been really satisfying

and now | wouldn't part with the Z-match

- but the two hands approach is critical.
Sometime soon | will fit the LED indicator
so that | can eventually dispense with my
VSWR bridge in line and place this Z-match
in a more ideal location.

For a quality complete kit of parts based
on this Z-match, G-QRP club members can
purchase the Limerick Sudden ATU. Do
have a look on the G-QRP website — it's a
bit better than mine.

The final words from George: “The
Z-Match is an excellent antenna tuner. And
when you've got used to steering it you may
never want to use another tuner and you
can lay lossy baluns aside!”

The Carrying on the Practical Way CD is
available from the Radio Enthusiast web-
site at:

https://tinyurl.com/y8m4bu79

Battle ofB ritain

Order your copy today by calling 01778 392489
or visit https://militaria.ma/bhob2020
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In the Shop

Harry Leeming G3LLL
HARRYG3LLL@gmail.com

rather upset customer came into

the shop holding what looked

like a Yaesu FT-707 HF mobile

rig, which he had bought viaa
private reader’s advert from a CB operator,
‘complete with all accessories’. On the front
of it was stamped Sommerkamp FT-767. He
thought he had bought a Yaesu FT-767 with
all accessories, which would have been a
100W mains-powered HF rig with modules
for 6m, 2m, and 70cm, quite a package.
However, all he had got was a mobile HF rig
and ATU, Fig. 1. Well, the advert did not say
it was Yaesu, so | told him the story and left
him to sort out the problem.

Sommerkamp were a German/Swiss
company who had most of their CB and
amateur radio equipment made for them
in the Far East. Some of it was made by
Yaesu, but just to confuse everyone they
sometimes used different numbers and
had slight alterations from the standard
setup. Yaesu's FT-707 mobile HF rig was
often supplied fitted with CB crystals and,
as my customer found out, was stamped
Sommerkamp FT-767. The FT-101ZD was
rebadged as a Sommerkamp FT-277ZD and
came ready fitted with the optional extra
Yaesu fan and CW filter, but was factory set
on 220V and did tend to eventually explode
if the user did not read the instruction
manual and reset it.

Some of their equipment was sold with
the normal Yaesu type numbers, some
rebadged with different numbers, while
other Sommerkamp CB and amateur
radio items were made by different
manufacturers, all very confusing. | had
rigs brought to me, the owner having been
assured by the supplier, “It was made by
Yaesu and if you have any trouble with it in
future, Harry will repair it”. One rig came
for which I had no circuit or technical
information, and it looked to me like a rats
nest inside; definitely not made by Yaesu.
| had to explain to these customers that
these were not made by Yaesu and hence
I was not familiar with the equipment and
could not help. By that time the seller had
disappeared so the moral is ‘Check exactly
what you are buying before parting with
your cash’.

Sowing the Seed

In the early 1950s, when | was about 11, |
started reading the Eagle comic. This was
in full colour, and carried the adventures
on Dan Dare, astronaut ‘Pilot of the future’,
on the front page. It was edited by Marcus

Who are

Sommerkamp?

Harry is asked, "Who in Tarnation are
sommerkamp, are they the same as Yaesu?”

Morris who, possibly to prove that fact
was even stranger than fiction, serialised
in cartoon strip form the fascinating life of
St Paul on the rear cover. The Eagle was an
immediate hit. It encouraged me to take an
interest in things technical and fascinated
me with the life of St Paul. 40 years later
we decided to have a two week holiday in
Cyprus, and investigated the idea of having
aweek at each end of the island. It seemed
too much hassle. Later | remembered that
Paul had visited the same two towns on
a preaching trip. He had walked. He must
obviously have been made of sterner stuff!
Back to the 1950s. | heard that Dan Dare
was being serialised by Radio Luxemburg
in the early evenings on 208 metres, but
unfortunately in the centre of Blackburn
the signal was too weak and | was
disappointed. About a year later events
happened that greatly affected my future
career. We moved house to the village of
Guide just outside the town, dad purchased
a new radio with short wave coverage,
and | started listening to stations all over
the world, including radio amateurs. | had
always been curious about electricity but
this radio steered me in the direction of
experimenting with radio.

Backto 208 Metres

Near the back of our 250 year old cottage
was a farmer’s fence running almost due
north/south for about a couple of hundred
yards. | tried running a length of thin wire

e
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along this, and connecting it to the aerial
socket of our new radio. It worked, Dan
Dare came up out of the mush, and | was
able to brag at school that | was listening
the program. Even then, however, reception
was not always clear, and some voices
where much easier to copy than others.
This fired my interest in clear speech and
years later, when in my late teens | became
licensed, | spent a lot of time reading about
and experimenting with various methods of
processing speech for the best results.

BBC Quality?

In the days of AM, to be told that your
transmission was ‘Of BBC Quality’ was a
compliment, but now with the poor sound
quality of some news bulletins, | am not so
sure. Do we really want Hi-Fi quality on the
amateur bands, however, as quite apart
from the increased bandwidth required, it
would actually reduce readability!

In the 1970s, | was experimenting with
speech processing on 80m SSB and sat in
my car with my FT-101 HF rig and a box of
various microphones. | asked for reports
not of the quality of my speech, but of its
clarity under weak signal conditions. Some
of the microphones were quite expensive,
but the clear winner for readability although
not quality, was a 50p crystal microphone
insert, the standard Yaesu FT-101
microphone being way down in the list.

The microphone input impedance of
the original FT-101 was 50kQ but crystal
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Fig. 1: The FT-707, sold as the Sommerkamp
FT-767. Fig. 2: How to ‘brighten up the receive
audio by crunching up C110. Fig. 3: FT-230 de-
emphasis.

microphones are intended to give their
optimum flat response when fed into
amicrophone input socket with an
impedance of over TMQ. Why then was it so
good?

Most of the power in the male voice is
concentrated in the frequencies below
1kHz and yet in European languages these
sounds contribute very little to clarifying
the individual words. Operating a crystal
microphone into a low impedance load
greatly attenuates these frequencies and
emphasises the higher ones. You can get
the same effect with a standard amateur
radio microphone and produce rather
‘tinny’ but easy to copy speech if you
connect a capacitor in series with the live
microphone lead. It should have a reactance
approximately equal to the input impedance
of the microphone socket at 3kHz. With a
50kQ input impedance | used 2000pF but
the optimum value will depend on your
voice. For local contacts, however, your
speech will sound harsh, and hence you
should then switch it out. | started selling a
modified Shure 444 microphone wired like
this and labelled the switch ‘Local/DX’.

Inthe past Yaesu and other Far East
manufacturers seemed to think that if the
sound seemed OK to them, it was correct,
but have now realised that their language
and voice pitches are different to ours,
and some have even started fitting a
switchable series capacitor to some of their
microphones.

FMDe-emphasis
and Pre-emphasis.
If FM signals are weak, there is an annoying
hiss in the background. You can, of course,
reduce this by adjusting the treble control
to cut the high frequency response, but then
the audio becomes somewhat muffled.
If, however, the high audio frequencies
are emphasised at the transmitter (pre-
emphasis), the receiver can be set to
have an amount of built-in treble cut (de-
emphasis), that cancels out the boost,
flattens the audio response and reduces
background hiss.

This was brought to my attention in
the early 1970s when we started selling
American stereo Hi-Fituners and tuner/
amplifiers. Stereo FM radio had only just
got going here, and most UK stereo tuners
consisted of an existing mono FM tuner, into
which had been added a stereo decoder.

R82
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€109 C110
0-047 0:047

FRONT

0

0O PLL
0 0
[@iio) o

TOP OF FT290

AUDIO QUT

c109
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C110

DE-EMPHASIS NETWORK

They may have been fine in the south of
England, but Blackburn was in a valley full of
reflective and signal-blocking mill chimneys
and buildings, and they were just not up to
the job. American tuners, or ones made for
the American market, however, had been
designed for stereo from ‘the word go’, did
not have a decoder just ‘tacked on’ and gave
very much better results. They sold well but
when listened to on good quality speakers
seemed a little short of ‘top’ unless the
treble control was set at about ten-past.
This was no real problem, but | was curious
and found out that the American standard
for FM broadcasts used more pre-emphasis
than that set in Europe (75us as opposed to
our 50ps).

Whathasthattodo
with Amateur Radio?
Well, if there is a standard for the pre-
emphasis and de-emphasis in 2m FM
transceivers, | am not aware of it. And when
| started using 2m FM rigs in my car in the
1970s | found that often | could not get
enough volume to overcome the engine
noise without driving the speaker into
distortion. This was particularly bad if my
contact had a deep voice, in which case they
sounded muffled, and my thoughts went
back to my experience with Hi-Fi tuners.
Many engineers tend to think that if it
sounds fine to them, it is fine, but when
selling equipment to people speaking
another language, this is not necessarily the
case, hence some problems with Japanese
equipment. | decided to try reducing the
value of the de-emphasis capacitors in
the rig | was using, and with my FT-290
ended up removing them altogether. This
made a dramatic improvement, and | tried
altering other rigs, and then started selling
them ready modified. | stole a bit from a
toothpaste adverts claim and boasted

—

“G3LLL Adds Brightness”.

Swapping component values on small
printed circuit boards is not that easy
so | looked round for ways to bypass
the problem. While several older FM
rigs suffered from a lack of top, | mostly
experimented with the rigs current in the
1980s (well, like most retailers, | was in it
for the money!). Two of the worst sufferers
from this problem were the Yaesu FT-290
and early samples of the FT-230. With
the FT-290 | came up with a ‘cracking’
modification. Disconnect the rig from
the power, remove the batteries, grab the
ceramic capacitor C110. Squeeze the pliers
until the capacitor shatters, remove and
shake out the bits, and the modification is
done, resulting in much brighter audio, Fig.
2.

If there is a problem getting at the de-
emphasis capacitor, sometimes the
de-emphasis network can be partially
bypassed by connecting a capacitor and
resistor between the tone squelch terminals
marked ‘A"and ‘B’ in Fig. 3 as we did on
the FT-230. Perhaps you might want to
experiment, by modifying the ideas in the
examples shown. After all, amateur radio is
still about learning and experimenting, as
well as communicating. 73 for now, Harry.

In the Shop
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Tom Morgan ZS1AFS/ZT1T
practicalwireless@warnersgroup.co.uk

he ‘Magic of a Piece of Wire’ has

been featured in PW, April and

May 2020. As a follow-on, | would

like to present a cost-effective
practical alternative to buying the match-
ing balun. In Blue Peter style, “Here’s one |
made earlier”.

As featured in PW [1] I run an Expert 1.3k
linear. One feature not tried, initially, was
a listening antenna (end-fed wire) on the
dedicated receive antenna socket. There
are three transmit/receive sockets. A nice
feature is that if there are two radios con-
nected, the non-operational one is attached
to the listening antenna. The isolation be-
tween inputs is over 35dB. | planned to
have a PTT-controlled relay to ground my
ELAD DUO when using it as a pan-adapter
and | transmit with another rig. Of course, |
never know when | may want to use the re-
ceiving antenna to transmit some time in
the future. And as MW1MWD points out —
matching is essential.

Some time ago, I'd had another read of
Alan Chester’s original 1994 article Taming
the End-Fed Antenna. See also the Antenna
File for G3CCB's article (RSGB 2001). The
graph shows what lengths of wire pres-
ent ‘lower’ impedances to the feeder [2].
ZS is so far away from many countries
that the best listening antenna is needed.
Unfortunately, | became a little confused
by all of the differing ‘advice’ proffered on
the Net.

Some commentators recommend a 9:1
balun. But the problem is often practical.

If the windings (trifilar) have to be twisted
together, it precludes using heavy gauge
wire. Obviously, this restricts the level of
power. And if the impedance presented

by the ‘Piece of Wire’ at the transformer is
360, the impedance seen on the transceiv-
er side will be 4Q! So, | opted for 4:1. Finally,
| followed at a design by VK6YSF. Most lit-
erature about longwire antennas recom-
mends a 4:1 balun when using a longwire
as a transmit antenna. So, what's in the
box? Basically, it's an autotransformer. A
turns ratio of 2:1 gives an impedance ratio
of 221 or 4:1, see Fig. 2. | started to col-
lect the bits. Out in ZS, there is a shortage
of ‘bits’ of all sorts. Then | had a bit of luck!
One of the businesses in our farming town
is Robertson Armature Winders. They had
drums and reels of lacquered wire for sale.
Of course, being South Africa they weighed
the piece before working out a price. The
principle is “You've bought it coz I've cut it”.

As the wire is all metric and the drums

The Magic Box on
the Piece of Wire

Tom Morxrgan ZS1AFS/ZTI1T describes a 4:1
transformer for terminating an end-fed wire.

read in mm? | was really pleased to be able
to consult the wire tables in my Babani
book, Coil Design & Construction Manual.
When | had asked the winders which
wire gauges they worked with, | got blank
stares. That's progress?
| settled on 2mm diameter in the end.
That's about 12SWG. We're allowed
1kW nowadays [3]. | had obtained two
ferrite rings T-200-2 from Spectrum
Communications, one year when | was in
the UK for the National Hamfest. It was dif-
ficult getting the turns close to the ring but |
managed using a spoon handle as a boss.
Before winding the coil | had read that
covering the toroidal core would avoid
chips. I still had some glass tape left
over from the transformer in my phas-
ing unit (Glass Cloth tape by Electro Tape
Specialists, inc.), which came in handy.
That's why the T200-2 is white, Fig. 1. Apart
from guessing the lengths of wires, one
neat trick is to cut two lengths long enough

A - Primary Winding N
B - Secondary Winding

To ATU I

Fig. 1: The finished assembly.
Fig. 2: Schematic of 4:1 transformer.

and then tape them together at intervals. It
keeps the wires together, instead of fight-
ing two wayward ends!

As you can see, the construction is
simple, 18 bifilar turns. | happened to have
a suitable box from one of my previous

Continued on page 57
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Notes from a Small Station

Getting onto the 80m Nets

Joe Chester MW1MWD struggles to be loud on 80m.

Joe Chester MW1MWD
mwTmwd@gmx.com

spent an evening with a single malt

recently doing blue skies thinking.

| guess we all do this from time

to time. limagined all sorts of
interesting projects. Moonbounce, for
example. But this is just too difficult (for
me). | know | would not be happy with
just JT/FT or CW stuff, | would want voice
contacts. This would mean a really big
dish - think Goonhilly or Jodrell Bank. And
remote operation is also off the menu -
it would be nearly as cheap to just move
house, which is forbidden! I've done a lot of
VHF stuff in the past, including field days
and even contests. My best performance
was into central France, from a hilltop in
Ireland 25 or more years ago. Satellite
work also requires extensive mechanical
engineering — think poles, beams and
rotators with all their controllers. Oscar 100
looks an interesting mode - but, still, too
much precise mechanical work needed.

Gettingonto 80
My main interest these days is HF. My attic
fan dipole covers 40, 20 and 10m, running
100W from my IC-7300. My 10W KX3 used
to be my portable station. | have also used
it for the fun of working the ‘big guns’in
contests. But with lockdown, I'm using it
in the afternoons from my ‘office’, mostly
on 20m. I might think about setting it up
for digital work at some point. The attic
also holds a 6m Moxon beam, which | used
recently during that amazing week-long
Sporadic-E opening. So, I'm not unhappy
with what my little station achieves, but |
think | can do better. | believe there is DX
out there that I'm not even hearing - yeah,
I know, you're not hearing it either. Some of
you are doing well with large towers, and
high gain beams. My small station is really
just the corner of a table, with a few wires
hanging off a telescopic fishing pole. As
a first step to improving my little station, |
decided to get on 80m.

Easy, said the little man inside my head.
Push a button, spin the dial, and you're
on! So, | did what he said, and indeed
there | was. Or wasn't. Yes, the radio was
receiving 80m signals, and | could hear
a few stations buried in the most awful

ECCRACiiitetinsbrbibinns

background noise. Clearly, getting on 80m
wasn't as simple as | thought. Of course, |
didn’t have an antenna then for 80m. | was
just trying to use my ATU to find a match on
my fan dipole, which clearly failed dismally.
Of course it did; resonant antennas don't
tune on bands lower than that for which
they were designed. | did a project last year
that needed an 80m portable antenna so
my first real attempt was to repurpose that
fishing pole thing | built for that project. To
say it worked would be an over-estimate.
But | struggled to achieve a couple of brief
signal report type QSOs - a 51 and a 43.
Not encouraging. Clearly, | needed a better
antenna. No problem, as | had put up an
inverted-L (see PW May 2020).

With this | started making contacts on
80m. | got a few QSOs, including what |
would call DX on that band - Russia and
Ukraine. There you are, up and running on
80m, easy. Well not so fast. I'm making
the odd contact, but 80m is more than
that. It's the home of lots of UK nets
every day; and the number of nets has
increased enormously since lockdown
started. Some of these are clubs or other
well-defined groups such as AFORS, or

ROTA, but there are other ad-hoc groups
too. There are lots of almost BBC-quality
stations operating on these 80m nets, with
signals booming into South Wales at 59+
levels every morning., and from all over the
country. If | want to join in with this activity,
| will need to put out a better signal. And |
also need to be able to hear these stations
above the noise level more clearly. But,
one step at atime. As these are two quite
separate issues, | decided to deal with my
transmission level first. Height was my first
target.

Achieving Height

Fortunately, the current public health
emergency has resulted in a slightly more
relaxed attitude by my Accountant (!) to
off balance sheet spending here, on the
principle that if the worst happens, we can't
take it with us. The lockdown also means
that | can grab the annual travel budget,
now unused, and repurpose it! It seems

| am not alone. | spoke with a supplier
recently, and he told me he can't keep stuff
on his shelves any more, it just flies out of
the warehouse. “We haven't an aluminium
pole left”, he said!
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Notes from a Small Station

| got fed up with the frequent collapsing
of the fishing pole, so | bought an
expensive GRP pole instead. With this, |
was able to get the inverted-L out of the
tree. This produced an immediate benefit.
For example, | was able, just, to call into
Callum MOMCX's (now world famous!)
daily Lockdown Net on 3.755MHz - | got
signal reports from “couldn’t hear the Welsh
station”, to 52, 53 on some days (daytime
conditions on 80m, | assumed - but maybe
not). I'm hearing many of the stations
on this net, but some are very weak. For
example, Jim G4AWSH, from the Lizard, is
never less than 59+ with me, but stations
in the far North are mostly barely readable.
To fix this, | resort sometimes to the Hack
Green SDR. Many other stations are also
listening on this and other SDRs, as a way
to beat the QSB, and the weak propagation
in daytime on 80m at this time of the year.
I'm not doing anything wrong here. After
I give my report to the net, by means of a
brief QSO with net control, | just listen to
other weaker station on the SDR - I'm not
making contacts or trying to have QSOs
with them. lintend to return to the issue of
reception of weak, below the noise level
signals later.

Compared to the regulars getting 59
reports, my reports are a bit disheartening.
For example, one morning the NRC net was
particularly strong, and the background
noise level was lower than usual too. |
had a couple of quick overs with Nigel
G4RWI before the QSB killed me. Nigel is
almost directly east of me. My inverted-L
is nearly omnidirectional, but with a slight
preference to the East. And transmissions
to the north of me are attenuated by my
roof (note to self — get that pole up higher?).
I'm running 100W, and many others are
doing the same.

| did another check one Sunday, when |
found a contest in full swing, and worked
OM4MM, 9A7C, OK2ZA, UY3U, SP9M,
YPOC and a few others, on 20m, with the
KX3 and 10W on the inverted-L. So, | am
getting out; my inverted-L is working.

So why am | struggling when others are
chatting at BBC quality levels? One answer
is that they are all within a few kilometres
of each other but this is not completely
true, as there are stations from Devon and
Peterborough joining in regularly.

AnAmazing Net

A brief aside: it's an amazing net, that NRC
one. On-air seven days a week around
3.730MHz at 0930UTC, and with up to 20
call-ins some days. It was started by a few
operators who also volunteer at the RSGB

National Radio Centre, Bletchley Park, but
everyone is welcome to join in. And the
range of topics is definitely ‘eclectic’, as
one caller put it — an amazing range of
knowledge and expertise is demonstrated
cheerfully each day. Everything from
impedance matching a 6m Moxon, to a
short lecture on satellite power operation,
rotators and how to repair them, electronic
logbook integration, microphones,
descriptions of how to build patch
antennas for Oscar 100 and, of course,

the dreaded interference experienced by
some and generally blamed on xDSL. And
‘how to paint a fence’ (to Sistine Chapel
standard, of course)! And then there are the
discussions about Hamfests, past, absent
and future, how to get there and where to
find the free beer when you do. Amazing!

Reciprocity?

Now | wish | could say that the stations

on this net were using massive beams on
towers, and full legal power. But they are
not. The net controller, 120 miles away,

is always a good signal with me, running
just 100W into a G5RV, up at about 10m.
So, is the G5RV a better antenna than the
inverted-L? What does better mean, in

that context? Is Nigel getting substantially
more RF energy into the air than lam?Is
his antenna significantly better than mine?
Oris it purely propagation? The reciprocity
theorem, as applied to the science of radio,
says that the transmission and reception
performance by any antenna system
should be the same. In other words, all
antennas work equally well as transmitters
or receivers. If I'm hearing net control

well, and using the same power, why is he
having trouble hearing me?

Theoretical calculations of reciprocal
propagation between two stations, such as
those by Thomas NW7US (available at the
URL below), do indeed show that the signal
strength is almost exactly reciprocal, within
about 1dB or so. So how come | am hearing
59 signals and only getting 53s in return?

https://tinyurl.com/yd3gnp79

Itisn't that the reciprocity theorem is
wrong, it's all about noise levels, or more
specifically the signal-to-noise (S/N) at
both ends of the transmission path. So,
getting back to that net, if | am hearing
him at 59, then the S/N at my end must
be reasonably good. | have lots of mush
here, so | assumed my S/N was poor.
Maybe not, and my receivers are doing
their job. So why am | not getting 59
reports from others? Another answer is
variations in atmospheric noise levels, as
the propagation changes. The effect of

these changes can be clearly seen on the
spectrum display, and the S-meter, evenin
the course of a single over. A typical over
can start at 59, drop to SO and come back
up again in the course of a sentence.

And it also doesn't help that my system
is probably inefficient, and watts are
being lost on the way to the ionosphere.
I'm just not putting out a good enough
signal, even if the wattmeter says T00W.
So begins another chapter in the search
forimprovements in my small station.
The 80m station consists of an lcom IC-
7300, an MFJ manual tuner, a 6m length of
coax feeder,a 9:1 unun,a 19.8m inverted-L
up 6m vertically in the air, and a long
counterpoise running around the garden
2m off the ground on a wooden fence.
There is also a 10-turn coil of the RG58
coax at the feedpoint to act as a current
balun. Where to start? The feeder runs
from the tuner, through a hole in the wall,
out to the antenna. There is a joiner half-
way along this (I used two lengths of coax
early on, to make it easier to thread through
the hole in the wall). Clearly, | can do better
here. So, | ordered a suitable length of
RG58U, and new PL259s to make a single
length of feeder. A few fractions of a dB
gained here.

| also spent some time studying current
baluns, both commercial and DIY. | found
nothing convincing, so decided to stay
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Notes from a Small Station

with my ten turns of coax. Next up was my
earth connection, where the feeder exits
the ‘shack’. This was just a spare offcut
of copper pipe hammered a foot or so
into the ground during the rebuild of the
bungalow. Improvements could be made
here, but with lockdown and self-isolation,
this will have to wait. | also put my antenna
analyser to work, and by adjusting the
length of the counterpoise by a centimetre
or two, got a good match on 3730kHz, the
net frequency. | use an external ATU with
this setup, not the internal one in the IC-
7300. 1 get a 1:1 match most mornings.
Height is everything, for radio
communications. So, | pushed up my new
pole an extra 2m - surely another dB at
least. Last up was the radial issue, the
dreaded digging up of the prize garden
to lay down 30 or so ground radials.
But this is going too far for now, and
hardly considered essential work during
lockdown. Instead, | added a second radial,
going the opposite way to the first one.

The Acid Test

Weeks of test test test followed (where did
I hear that phrase before?). Then came the
crucial on-air day. Trepidation, to say the

least. At the appointed hour | answered the
net controllers QRZ?, and was very pleased
with the reports | received — Nigel G4RWI
gave me a 58, David G4HMC a 58, a 53
from Martin GOGMB and Kim MOKMYV said
“53 but hitting 58 at times”. | also got a 53
from Ken G7FTD, up in Peterborough, so
that extra height is getting me out to the
north as well. Then on to the Lockdown net,
where Callum said | was “booming in here
this morning, 57-58".

As an experiment, the NRC net moved to
1630UTC a couple of evenings. And what
a difference that made to propagation! 59
signals both ways, and armchair copy. Of
course, it's easy to say that conditions were
good that day — indeed a week later and no
one s hearing me at all (but that’s another
story!). There is clearly more to do. And
80m daytime operations are going to start
suffering as ‘high summer’ (or whatever
approximates for that in these parts) rolls
around. But | think it fair to say that at
last, | am beginning to achieve my goal of
improving the signal from my small station,
but at the expense of an ever-lengthening
to-do list here!

Ah, the benefits of being locked down!
Who knew?

Continued from page 54

trips to the Hamfest. The mount plate
inside was from a composite display board
holding a sailing block and the yellow
offstands came from GRP extrusion used
in locally-made ladders for Fire & Rescue
Services. The connection board came
from an old domestic radio, parts of which
one of the locals brought to my door. He
was being helpful because he heard | was
aradio amateur. In ZS you use what is
available. It's a long time between visits to
radio land.

Yes, it does look like many other con-
structions except for four things. One, |
used a bolt held by washers and nut, and
wing nut (with washers) for the long wire
attachment. Two, | made a coax tail and
used a rubber grommet in the hole through
the box. It makes it a lot easier than having
to contend with a run of coax at the top of a
pole or tower. Three, | used a cut-down eye
bolt for an attachment point. (Large fender
washers spread the load.) Of course, you
can still use big cable ties to secure the box
to the pole but the eye stops it from slip-
ping.

And it's great for holding the box still,
while attaching the long wire. Fourthly, |
could decide to run the antenna wire into
the station and have the balun sitting on
a shelf or the bench. So, | used toilet seat
rubbers to raise the box above the cheese
heads of the bolts. Every hole and opening
was sealed against the elements using ma-
rine sealant.

Postscript

I'm sure several amateurs will question

if the plastic box will be OK for transmis-
sion. So, I'm pleased to say that since then
I've obtained a diecast box in which to put
the balun if it is used for transmission.
Fortunately, | ended up with a stock of insu-
lated posts with screw heads for attaching
the antenna wire. They were left over from
a silent key sale | managed.

I'd like to mention that | have a number
of Babani books in my library that older
amateurs may remember. Most of them
seemed to have easily accessible tables
and measurements that constructors can
use. Yes, | know the information is probably
on the Net somewhere, but information in a
book is instantly accessible. Deciding what
is progress is another question ...

References

[1]1 PW June 2017, p.16.

[2] Reproduced in PW April 2020, p.68.

[3] The red and black from ‘twin and earth’
could be a more cost-effective (but bulkier)
choice with a 400W limit.
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lan Dilworth G3BWRT
practicalwireless@warnersgroup.co.uk

his kit provides a small digital oscil-
loscope with a high-quality colour
display measuring 5 x 4cm. The
maximum frequency response is,
however, only 200kHz at one megasample
per second employing a 12-bit Ato D. The
time base (horizontal sweep) is variable over
an exceptional range i.e. 10 microsecond to
500 seconds per division. The input vertical
response is switched in discrete levels from
5mV to 20V per division and can be switched
between AC or DC coupled. The triggered
timebase can be set on auto, rolling or trig-
gered according to the voltage level of the
vertical input voltage. The trace level can
be varied over the full range of the screen.
There is a dynamic numeric display of the
actual input levels and set parameters si-
multaneously shown on the screen. These
can be disabled so that the whole screen is
available for the input display. The display
shows a window of the whole data buffer
thatis recorded. The viewing window can be
moved to the beginning, the end or anywhere
in between. This is very useful for examining
stored waveforms.

By placing the window at the right-hand
side of the buffer the input signal may be
seen inreal time. The data record is related
to the horizontal timebase period. A full buf-
fer occurs before the display updates on a
rolling basis. There is a stop button that can
freeze the display. Then with the adjust-
able horizontal window the whole of the re-
corded data may be examined. There is also
a facility to store the displayed waveformin
EEPROM and to recall it in a held state. This
can be repeatedly overwritten. Intriguingly,
there is a reference to outputting the record-
ed data via a serial line. This is not imple-
mented in the hardware/software in the unit
| received.

There is a builtin TkHz square-wave signal
source, which is useful to check operation or
for injecting into audio equipment or similar.
The oscilloscope runs off 9V at 120maA.

When first powered on the oscilloscope
quickly boots up on its inbuilt software. The
unit returns to the last settings used, which
can be very convenient in some applications.

The photo, Fig. 1, shows the kit prior to
construction, while Fig. 2 shows the assem-
bled oscilloscope with a display from the in-
built TkHz oscillator and parameter display.

Availability

This is a partial kit costing about £15 from
JYE Tech (website below). It is a state-of-

the-art design first produced in 2017. The

DSO Kit

Ian Dilworth G3WRT describes a digital
oscilloscope kit that 1s the basis of a future project.

Fig. 1: The kit. The surface mount components arrive already mounted and soldered.

Fig. 2: The finished and working oscilloscope showing the on-screen parameters along with the inbuilt
1kHz square wave. The on-screen parameters can be switched off to enjoy the full screen.

Fig. 3: The assembled unit internally with PSU wires and input bypassed.

kit comes with all the surface mount com-
ponents already mounted and soldered on
two PCBs. One, smaller, PCB is analogue

and the other digital. There are wire-leaded
components to solder as well as a few other
parts. The kit is well thought out and of good
quality. The instructions are minimal but
adequate. However, the pictures supplied
need to be carefully studied before assem-
bly. There are 16 eighth-watt leaded resistors
which vary from 5MQ to 15Q and these are
very small items. | found it near impossible
to determine their value by looking at the co-
lour rings, even though | have been doing that
for decades. It really is necessary to measure
each accurately before soldering them in
place or mistakes are easy to make. | could
only identify the 5MQ resistor by elimination
as | assembled the kit due to the limitations
of my multimeter and | found a good magni-
fying glass unreliable, the colour bands are
indistinct. There are 15, 30, 100, 120, 1.2MQ
values, for example, so accuracy is required.

The kit does require care in construction but
is simple enough and only requires the usual
tools. It does, however, require a small 20-
25W and a 50-100W soldering iron, the latter
for just two parts. There is no supplied circuit
diagram.

jyetech.com

Performance

As a digital storage oscilloscope (DSO) with
an analogue input from DC to 200kHz and a
maximum input voltage of 50V it performs
very well. The colour display is small, 6cm on
adiagonal, but it is crystal clear and superb.
The screen photographs do not do it justice,
neither do they show the different colours

it actually displays, a result of aliasing be-
tween a digital camera and a digital display.
The only evident weak points are, perhaps,
the two slide switches, which will not last if
roughly handled. Overall, it is well designed,
has very useful facilities and represents ex-
cellent value for money.
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John Adams G3ZSE
g3zsel@gmail.com

tis well known that at the birth

of ‘wireless’ the much longer

wavelengths of the lower

frequencies were the first to be
used. Marine applications have always
figured prominently in the history of the
development of radio and, in particular,
frequencies of around 500kHz remained
in use until the end of the twentieth
century for distress calls. Inrecent years
frequencies close to this have been
released to amateurs around the globe.
So, in the UK, and many other parts of the
world, we now have the 472 — 479kHz band
available, or 630m as it is often known.
When | was first licensed in 1970 | started
out, like many then, on 160m. That band
still remains a challenge for anyone except
for those with very large grounds. How,
then, do we go about using much longer
wavelengths? The answer is to combat
the puny signal from a very inefficient
antenna with state-of-the-art processing
technology of received signals. Believe it
or not, many of you will have the means to
make a start on 630m in your shacks right
now. My station is not one of the big ones
on 630m, nor am | a trail-blazing expert on
low frequencies, but | can point you in the
direction of what has worked and produced
good results.

Propagation

Propagation on 630m is not much different
to propagation on 160m — both are official-
ly classed as MF, or ‘medium frequency’.
Distances are typically only 40 to 50 miles
in daylight but, like medium wave stations,
distances can be real DX at night, when the
ionosphere is usable at MF. In winter the
longer hours of darkness make for better
propagation. After dark | expect to be re-
ceived at a distance in excess of 1,000km,
and to likewise receive others at this dis-
tance.

630mand

Very Narrow-Band Modes

As the 630m band is only 7kHz wide, it fol-
lows that only very narrow modes can be
accommodated. So data modes, and in
particular some of the newer ones, are the
ones that are used. True QSO data modes,
like FT8 and JT9, are possible, even with a
limited setup on this band. However, WSPR
— pronounced ‘whisper’ - is the mode
that can give the most satisfying results.
It stands for Weak Signal Propagation
Reporter, and is cutting edge technology

Making a start on
the 630m band

John Adams G3ZSE explains how to get started

on 630m.
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for the radio amateur, that allows the recep-
tion of extremely weak signals. Developed
by Joe Taylor K1JT at Princeton, it allows
us to receive and decode data signals that
may be neither heard in the speaker, nor
show up on a waterfall display. WSPR sig-
nals are only 6Hz wide. The UK licence al-
lows stations to use an EIRP (effective
isotropic radiated power) of 5W on 630m,
although most stations only manage be-
tween 5 and 200mW! (The signal from
G3ZSE is usually 10 = 20mW.) WSJT-X

is Joe's software and WSPR is one of the
modes it offers. There was debate as to
whether WSPR contravened the rule about
general transmissions but it is now accept-
ed that it is a valid mode.

The WSJT-X Software

WSJT-X runs on your computer and | use
an ageing Acer Aspire One notebook-style
laptop. Via a USB interface between the
computer and receiver/transceiver the pro-
gramme controls both receive and transmit
functions and displays received decodes
on your computer screen. The photo, Fig.

1, shows a screenshot of some received
signals. Download and set-up of WSJT-X is
both quick and straightforward — see the
web link. WSJT-X is a software suite that
contains WSPR and other data modes. It
will run on various Windows versions from
7 upwards. You will also need to read some
of the very comprehensive User Guide, and
it's probably worth downloading that too.
You will need to go into Settings and put
your basic details (such as callsign) in the
General tab. The Radio tab will be needed
to set up transmit later. The Audio tab re-
quires information on where the FSK (fre-
quency shift keying) tones come from and
go to — this will probably need to be set to
CODECs. The programme will automati-
cally capture the time, incoming callsign,
locator and allocate the signal report you
are going to give. The report is generated
as a figure in dB and is the ratio of the re-
ceived power in the 6Hz signal width to the
total power in the noise across the whole
received audio passband, usually 2.5kHz.
Mostly reports will lie in the range from
-30dB to +3dB.
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FrequencyandTime

Do note that your receiver frequency

and computer clock both need to be set
very accurately for all WSJT-X modes.
Frequency at MF is seldom a problem for
any receivers or transceivers made in the
last 30 years. PC clocks these days au-
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for WSPR and better than one second for
other modes. Each WSPR transmission
lasts two minutes, starting on an even
minute. You can set your PC clock by forc-
ing a sync with internet time, or by using

a background programme, or, like | often
do, by manually setting the time against
the shack radio-controlled clock. You may
want to Google how to set your own com-
puter clock. Some operators use Meinberg
or similar software to automatically sync
their computer clock. I've never found it
problem-free, but many swear by it. You
can Google for various sync applications.
You'll know if your time is out, as the differ-
ence in time (DT) from the received station
is displayed in WSJT-X modes.

TheWSPRnetWebsite

There is also the WSPRnet website, which
you can use whether or not you register
with it, and this holds data from all sta-
tions that are transmitting or receiving.

The default setting in WSPR is to automati-
cally send a report of every signal you re-
ceive to this website. This is very useful to
those transmitting. Stations using WSPR
are notin a QSO, so transmitting stations
will see all who have received them using
WSPRnet, whether or not they decode them
directly. Receiving stations can also use
the WSPRnet site to see a summary of their
signal reports — see Fig. 2. Play around
with the settings in its Database section

- it's very intuitive. (The WSPRnet site re-
ceives a lot of traffic, and often disappears
when it no longer detects any keystrokes or
clicks from you. Refreshing it brings it back
up though.)

Receiving630mandData

I use both my IC-706 Mkll and my
FTdx1200 for data modes. Both sets have
been used for receiving on 630m. You can
use almost any modern transceiver or re-
ceiver to receive at 472kHz. Most have the
receive capability, and most will be sensi-
tive enough to perform adequately. There
are still some Datong VLF converters about
second-hand, and such converters convert

Guery time: 0.008 sec
Frequencies

USE dial (M- 0136, 0.4742,

Link to ofd Gstebaes irerace

low frequencies to allow reception using
the 10m band. You may have an SDRin the
shack, and this is clearly another option,
especially as some cater directly for data
modes. | generally use my IC-706 MklI for
630m, since | have also modified it to allow

transmit on 630m — more on this next time.

You will also need to have a PC or laptop
available to run the WSJT-X programme on,
and to also access WSPRnet.org via the
web. WSJT-X needs to be fed with audio
from the receiver, and the surest way of do-
ing this is by using a dedicated USB inter-
face box between the receiver/transceiver
and the computer. | use the Yaesu SCU-17
interface, see Figs. 3 and 4, as | bought
this with the FTdx1200. | made up a sec-

ond lead to allow connection to the IC-706
as well. Many interface units are available,
SignaLink ones being very popular. If you
already run data modes, then you will have
a suitable box already. If not, then browse
the advertisements or eBay. Various de-
signs for building simple units are also
around. You will normally have to down-
load drivers for your computer to run the
interface box.

The Antenna

Nearly all activity on 630m is basically ver-
tically polarised, although virtually all ama-
teur installations fall far short of achiev-
ing good efficiency or good polarisation.
Ideally, we would have a largely vertical
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A 900 One of three
i= vertical radiating parts 3f) ground rods
antenna, several hundred feet in height, n
with or without a few hundred feet of hori-
zontal top section. Add to this a vast array
of long radial wires! Most of us, however,
see what can be done with what we have. il
In my case, it's an HF wire doublet anten- !
na with each largely horizontal leg being . \
43ft long, and the twin feeder downlead
being around 42ft. The ends are strapped
together at the shack end to form a top- 5
Transceiver Data interface

loaded ‘tee’ antenna. This is fed against a
true earth connection, see Fig. 6. The top

HEENES

loading adds a capacitive path to ground IC-706 Mkl Dt

X ! Insulated cable
and improves overall efficiency. The effec- Sanihackn
tive vertical part of the antenna is about board
29ft. Other options for receive (and maybe ,
transmit) are any high vertical wires. For Earth Acer Aspire
example, a VHF beam, with strapped co- spike(s) One laptop
axial feeder, will often work. End-fed wires,
particularly an inverted-L, are often very
successful. Take heart that a number of
stations have modern small gardens. Do and a short stake is often easier and Fig. 1: WSPR screenshot.
note that if your antenna has a ferrite balun safertoinstall. | am always loath to bang Fig. 2: WSPRnet database screenshot.
as part of it, then this may reduce its effec- long stakes into the ground for fear of Fig. 3: Interface box - front.
tiveness, since the ferrite will generally be what might be there! You then have two Fig. 4: Interface box - back.
very lossy at lower frequencies. options: oneis to dig out a hole and fill it Fig. 5: The tee antenna.

in around the stake, the other is to work Fig. 6: Earth stakes.
The Earth Connection the stake into the earth while irrigating Fig. 7: Overall receive setup.
With vertical antennas there is always around it. | do the latter. First, | cut a point
the option of radials, a counterpoise wire on the end of the pipe with a hacksaw. transmit on 630m at this point, you may
or one or more earth stakes. Radials are Then work it in a few inches into the soil, want to try a simpler earth arrangement
not really manageable for this frequency followed by watering around it while first — maybe a 1ft copper or aluminium
for most of us. A counterpoise, untuned turning it backwards and forwards by hand stake, or largish piece of copper or
or tuned, would seem possible, but the and pushing downward. It's surprisingly aluminium buried in the ground. Depending
author’s experience on 160m has been effective. | have very heavy clay soil, and on the actual antenna you use, the impact
that a good true earth connection will the last 9 to 12 inches requires me to get of the earth connection may not always be
outperform this. The photo, Fig. 5, shows some extra leverage by clamping mole large on receive, but it will be critical when
my three 3ft earth stakes, all connected in grips around the top of the pipe. you come to transmit.
parallel. You must make your own mind up on
For receive | recommend starting with the best approach for your situation. My The Complete RX Setup

a single stake. This could be pure copper first earth stake has been there alongtime,  Fig. 7 shows the overall receive set-up.
(mine are 28mm water pipe) or copper- as best HF practice when running 100W There is no ATU in the line-up, and this will
coated steel, as used in mains safety is to have an earth to the transmitter that not matter unduly on receive. Do however
earthing. | prefer the 28mm copper as is independent of any other mains earth.
the surface area of earth contact is high, If you're uncertain about progressing to Continued on page 65
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Piloting a Software
Defined Radio with
Ham Cockpit

Steve Ireland VK6VZ/G32ZD SDR pioneer Alex VE3NEA has released an

practicalwireless@warnersgroup.co.uk exciting software program, which will host a
oing back 14 years or so, Alex range of p].U.g-il’lS to perform jUSt about any
Shovkoplyas VE3NEAdragged  fiynction a 21st century radio amateur needs.

me kicking and screaming into . .

Softuare Defined Rado (SDR) Steve Ireland VK6VZ/G3ZZD investigates.
with his free Rocky software used on a
Softrock 40 kit receiver.

Although VE3NEA is now best known for
his CW Skimmer software, which decodes
CW signals and displays their callsigns
alongside a bandscope, Rocky was equally
revolutionary. Not only did Rocky offer a
bandscope, which had a high resolution in
frequency, but came with an alternative wa-
terfall display that had such a high resolu-
tion in time that CW signals could be read
off the screen of the personal computer
running the software. Every single dot and
dash was perfectly rendered.

Waterfall displays had been around for a
while but not with this kind of resolution. To
make life easier for the operator, instead of
the waterfall going from top-to-bottom of
the screen, Alex’s flowed across the screen
from right-to-left. Even better, the Rocky
bandscope was so sensitive you could see
very weak signals which were basically in-
audible.

Up to this point, despite the enthusiasm
shown by my good friend and co-writer Phil
Harman G3WXO0/VK6APH, | had dismissed
SDR as something only for the technical en-
thusiast. Now, finding it could be used visu-
ally for locating weak DX signals on my fa-
vourite 1.8MHz band, SDR was a mountain |
definitely wanted to climb.

One of the main reasons Rocky — and
its later big brother CW Skimmer — were
so good for a serious DXer to use was be-
cause VE3NEA himself is a DXer. Both pro-
grams were originally developed so Alex
- who has arelatively modest station and ’ ey T ——
antennas — had an extra edge when it came = 3
to finding and working new countries.

The main reason for writing Ham Cockpit
[1] comes from exactly the same place.
Alex needed Bouvet Island for his last coun-
try to make DXCC Honour Roll (i.e. all exist-
ing countries worked) and developed the
program so he could break the huge CW
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Fig. 1: 1C-7610 and Ham Cockpit in use at VK6VZ
Fig. 2: Waterfall Display controls and indicators,
see text. (courtesy VE3NEA)

pile-ups he could foresee coming with the
3Y0I DXpedition while using his IC-7610
SDR.

While the 3Y0I DXpedition had troubles
with its first attempt, Alex is now armed and
ready with Ham Cockpit when they make
their second trip. You can be too!

Now you have heard the expression ‘CW’
alot already in this article and if you are
an SSB or RTTY operator may be thinking
Ham Cockpit is not for you. The good news
is Ham Cockpit has CW, SSB and RTTY de-
modulators, which will take in-phase and
quadrature (I/Q) signals and turn them into
audio.

Note that Alex designed and tested the
program for Windows 10, but it may also run
on earlier Windows versions.

How itWorks

The main Ham Cockpit program, Fig. 1, has
the job of loading and integrating a series of
separate plug-in programs, which work with
wideband 1/Q signals produced by SDRs and
related devices in what VE3NEA calls a ‘DSP
[digital signal processing] Pipeline’. Alex in-
tends to write most of the plug-in programs
but has opened the software interface up to
third parties — either individuals or groups -
to encourage them to write/add their own.

Alex has also made a Plug-in Developer’s
Guide available for downloading on the Ham
Cockpit website and is working on a com-
plete set of related API (application pro-
gramming interface) documentation, includ-
ing the source code of selected plug-ins.

An API contains the protocols, routines and
tools for building applications and is also
used for writing graphical user interface
(GUI) components.

As Alex says, for those radio enthusiasts
interested in writing software, “What kinds
of plug-ins can you create? Not just the sig-
nal processing ones. Any function useful for
radio amateurs could become your next plug-
in. QS0 logging, cluster monitoring, award
tracking, propagation prediction, contesting,
SO2R operation - the choice is limited only
by your imagination.”

Already Graham Alston VK3GA has cre-
ated an addition to Alex’s Ham Cockpit
Band Plan plug-in program in by writing a
file [2] that provides frequency details of the
Australian amateur radio band plan. The
Band Plan plug-in provides band data to
other Ham Cockpit plug-ins. Only two band
plans are currently available for selection —
for the Australian and the USA/Canada fre-

quency allocations — which are displayed
by colour coding on the right-hand side of
the Waterfall display. VE3NEA remarks: “We
need band plans for other countries, broad-
casting band plans, UHF band plans, etc.”

Alex has provided 13 different soft-
ware plug-ins for the initial release of Ham
Cockpit, which allow the radio to work fully
with the Icom IC-7610 HF transceiver and
the Afedri-822 SDR receiver. Ham Cockpit
uses the IC-7610’s USB-3 output to connect
to your personal computer and provide a
high-resolution CW-grade bandscope (using
the Waterfall Display plug-in), transmit/re-
ceive switching and control ‘split frequency’/
independent transmit frequency operation.

When working with I/Q signals, as pro-
vided by the IC-7610 USB-3 output, Alex de-
scribes the DSP operation of Ham Cockpit
in the following manner: “The signal source
receives I/Q data from an external device and
controls the radio settings (for example, the
IC-76101/Q plug-in). I/Q processors then pro-
cess I/Q data received from the signal source
and the demodulator converts this to audio,
suitable for listening.

“The audio processors of Ham Cockpit
then process demodulated audio in a number
of different ways, for example through the
Bandpass Filter and AGC plug-ins. The Audio
Output plug-in sends processed audio to a
soundcard or another device. The IC-7610
Transmitter plug-in controls the transmit
frequency, split mode and transmit/receive
switching.

“If you have a radio that provides already
demodulated signals, such as the audio out-
put of a conventional transceiver, the pipeline
includes only a subset of stages, for example
as used in the Conventional Receiver plug-
in.” One of the next plug-ins Alex will release
is a Conventional Transmitter plug-in, which
when used alongside the former will enable

Waterfall Display
Controls and Indications

Further information on the controls can be
found in the Waterfall Display Plug-in page of
the online/PDF manual.

1. Vertical zoom slider, 2. Horizontal
speed slider, 3. Relative frequency scale but-
ton, 4. Signal trace (right-click on to enable
the Split mode and set transmit frequency),
5. Tune button (for paging the waterfall up
and down), 6. Frequency display, 7. Transmit
split offset display, 8. Frequency scale
(shows absolute frequencies or offsets), 9.
Band map, 10. Transmit frequency indicator,
11. Frequency marker (Ctrl-click on water-
fall/band map to make up to four marks to
track the listening pattern of a DX station),
12. Bandpass filter (represents the filter in
the Bandpass Filter plug-in), 13. Dial frequen-
cy indicator (Left-click on the waterfall/band
map to change the frequency)

the use of Ham Cockpit by a wider range of
transceivers.

The DSP Pipeline is represented visually
by the Ham Cockpit toolbar. By clicking with
amouse pointer on the toolbar’s buttons, the
user can start and stop the signal source,
turn the audio on and off and switch the ra-
dio to the receive or transmit mode.

The drop-down lists associated with
these buttons allow the user to select the
signal source demodulator and transmitter.
In the case of an audio data source, the pro-
gram receives audio signals already demod-
ulated in the receiver and the demodulator
plug-ins are not used. Note that by selecting
areception mode on Ham Cockpit's Mode
drop-down listing, a command is generated
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Fig. 3: Waterfall Display showing CW signals can
be read on-screen Fig. 4: Display from IC-7610
showing movement of signal traces when tuning
its frequency dial (courtesy VE3NEA).

that can change the reception mode of a ra-
dio viaits CAT interface.

How toInstall It

Downloading and installation of the zipped
setup package from the Ham Cockpit web-
site [3] is simple. However, there are a cou-
ple of potential pitfalls when installing the
associated, separate zipped ‘additional plug-
ins’ files, which are needed for the afore-
mentioned Conventional Receiver (receiver
interface, which outputs demodulated au-
dio), Frequency Display (displays and con-
trols the operating frequency and TX Split
offset), Clock (adds UTC/local time clock
to toolbar), Plug-In list Panel (listing all in-
stalled plug-ins and interfaces) and S-meter
(analogue meter showing audio output lev-
el). As Alex says, the best thing is to forget
about downloading/installing the additional
plug-ins until you have got the basic Ham
Cockpit installation working. When you are
ready to load these plug-ins, read the specif-
icinstructions on the manual’s Installation
page carefully.

Now as the lcom IC-7610 is the transceiv-
er that currently integrates fully with Ham
Cockpit and many readers (and I) have one,
I will first concentrate on using the two to-
gether. One key here is in contrast to using
the lcom IC-7610 with HDSDR [4] (and CW
Skimmer [5] via HDSDR), which requires
connecting your radio to your personal com-
puter using USB1 and USB2 ports, only the
USB2 port is needed with Ham Cockpit.

Beware that while the IC-7610's USB2 port
has a fast USB-3 data speed, your comput-
er, particularly if several years old, may have
what appears to be a USB-3 port but only
works at USB-2 speeds. Also, you must use
both a USB-3 certified cable [2] (between
the radio and the computer) and your com-
puter must have a genuine USB-3 port for
Ham Cockpit to run correctly. Alex warns:
"Attempts to use a USB-2 cable or a USB-2
port on your computer will likely fail.”

In order to try out Ham Cockpit as a
bandscope with radios such as those
from Kenwood, Yaesu and Elecraft, the
Conventional Receiver plug-in is used, along
with VE3NEA's free Omni-Rig interface [6].
This setup uses the soundcard in your com-
puter to handle the audio signals from your
radio. The excellent Ham Cockpit manu-
al contains details of how to carry out this
installation. Note that | have not tried the
Conventional Receiver plug-in.

Of the additional plug-ins, four of them are
visual/graphics and effectively supplement
Ham Cockpit's waterfall display - the fre-
quency display, clock, S-meter and Plug List
Panel. These may be opened and closed us-
ing Ham Cockpit's View menu and securely
docked onicons located in the main area of
the program’s visual display, Fig. 2, or left
floating. Note when you close Ham Cockpit
using the exit command, the program
should save the layout and restore it when
the program is next started.

How to Operate It

As with all new software and hardware the
key to success is to RTFM (read the free on-
line/downloadable manual)! The next step is
to join the Ham Cockpit e-mail users group
[7], which can be done via the program'’s web
page. Among the group are the program’s
beta testers, who can offer supporting ad-
vice on settings, and VE3NEA himself.

Most of what you need to know about
operating Ham Cockpit can be found in the
Configuration, DSP Pipeline and Waterfall
Display sections of the manual. The rest can
be found in the manual’s other plug-in spe-
cific pages. Here are a few basics to help
you on your way.

As Alex says, virtually all the functions in
Ham Cockpit are implemented in the plug-
ins — and to configure the program you need
to configure the settings of the plug-ins.
First click on the Ham Cockpit icon on your
personal screen to start the program and
click on the View/Plug-in Settings command
in the menu to open the Plugin Settings dia-
log box. You need to tick all the boxes of
the plug-ins you think you will need on the
left-hand panel — which hopefully should be
fairly obvious - and then edit their settings
if necessary on the right-hand panel. Then
click on the Save button, which saves all the

changes and closes the dialog box. Note
the Apply button will save the changes but
doesn't close the dialog box.

Now it is time to switch your IC-7610 on
and start using Ham Cockpit operationally.
First, take a good look at the toolbar at the
top of the screen, which is basically a vi-
sual representation of Ham Cockpit's DSP
Pipeline.

By clicking on the toolbar’s buttons the
program’s signal source can be started or
stopped, the signal source selected, the type
of signals we wish to demodulate changed
and the radio switched from receive to trans-
mit. However, we must first use the drop-
down menus associated with these buttons
to select the signal source, make a selec-
tion of the modes we wish to demodulate
and whether we wish to use Ham Cockpit to
work with the IC-7610's transmitter or dis-
able its transmit function (i.e. to work with
a generic transceiver/receiver on receive
only).

Note the receive and transmit selections
in Ham Cockpit are independent of each oth-
er. For example, Alex points out the IC-7610
could be used for both, or an Afedri-822 SDR
or a conventional receiver could be used for
reception (using the appropriate plug-ins/
selections) and the IC-7610 for transmis-
sion.

Enough. Let's get started and select the
Waterfall Display from the View menu. Now
this is where the fun really starts — and the
manual’'s Waterfall Display Plug-in pages are
our guide - see also the Waterfall Display
controls and indicators section nearby.

The waterfall should appear after a few
seconds and what you will see is very im-
pressive and simply operated. At the top of
the waterfall, from left to right, are a slider
that controls the vertical zoom (i.e. how
much of the frequency spectrum you are
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watching) and a slider that controls the
horizontal speed of the waterfall (i.e. how
quickly you wish signals to pass across the
screen). Alex has an excellent YouTube vid-
eo [8] that shows the basic zoom-pan op-
eration of the waterfall, its excellent refresh
rate and how well it works on SSB.

What is unique about the Ham Cockpit
waterfall display is that it moves as a
whole when the IC-7610 is tuned — unlike
the IC-7610's front-panel display. As Fig. 4
shows, when the IC-7610’s dial frequency is
changed, the traces of signals that should
be straight lines become ugly ‘S’ shapes.

I know of no other personal computer-
based add-on bandscope software in which
the waterfall moves as a whole and the
signal traces stay as straight lines like this.
From what I've read — and seen briefly — the
Kenwood TS-890S bandscope apparently
also achieves this. For those of us with IC-
7610s it seems we now have access to a
similar performing display using free soft-
ware!

The screenshot, Fig. 3, shows how
CW signals can, quite literally, be read off
screen.

Of the 13 different controls/elements on
the Ham Cockpit waterfall display, at least
one-third are central to the ability of Ham
Cockpit to control the IC-7610 in split fre-
guency mode. Keen DXers will have a lot of
fun working out how to make the best pos-
sible use of these.

Conclusions

Ham Cockpit is a fascinating, collabora-
tive work-in-progress and shows a glimpse
into the future of SDR, where carefully inte-
grated software capable of running all the
shack tasks will take over from discrete
applications and the need for virtual COM
ports decline. Its waterfall, which moves

CENT/FIX |MAIN/SUB

14.042 14.044 14.04

DUAL EXPD/SET

as a whole with no signal trace ‘smearing’
when my IC-7610 is being tuned, makes
operating the radio even more pleasurable
than before. Like all new free software
there will be glitches, but plenty of support
is available from the associated website
manual and user group.

Alex’s immediate plans are to produce
plug-ins that will control the transmitter in
a conventional transceiver, support an ana-
logue I/Q output from a conventional radio-
fed sound card, display the text of decoded
CW/RTTY/digital signals and provide a con-
ventional bandscope displaying frequen-
cy and signal amplitude. After this should
follow more adaptors for SDR radios, spot
provision and management, cluster moni-
toring, CW Skimmer-type decoder, a logging
interface and log entry box.

Joinin, have fun and live on the leading
edge of SDR!

References

1. The Ham Cockpit website is at:
https://tinyurl.com/yahgxczn

2. Note the Users Guide can either be down-
loaded as a .pdf or is available online at:
https://tinyurl.com/y9u3y4op

3. The Australian Band Plan file can be
downloaded at:
https://tinyurl.com/yayx6oda

4. HDSDR was formerly known as
WinradHD and is at:

www.hdsdr.de

5. CW Skimmer is at:
www.dxatlas.com/cwskimmer

6. Omni-Rig is at:
http://dxatlas.com/OmniRig

7.The user’s forum devoted to Ham
Cockpitis at:
https://groups.io/g/hamcockpit

8. VE3NEA's waterfall video is at:
https://tinyurl.com/y9rqwlib2

Continued from page 61

take care not to click on the ‘transmit’ or
‘tune’ buttons in the WSJT-X programme.
Your receiver should be accurately set to
474.200kHz in the USB or USB DATA mode.
(That's ‘upper sideband’, not the computer
USB!) You may need to experiment with
the receiver settings, but will probably
have any preamp off, noise blanker off and
any DSP noise reduction off. The receive
width (if variable) should be set to about
2.5kHz. Check your computer clock for
accuracy before starting a session. Ensure
that WSJT-X is set to receive WSPR. (You
may need to widen the display window in
the programme.) Check you have selected
630m in the program, and check how you
have the option for reporting ‘spots’ to
heard stations set.

The interface box you are using will
normally have a control to let you set the
audio from the receiver to the correct
level. Aim for about ‘50’ on the display in
the bottom left-hand corner of the WSPR
screen. Most signals will be detected from
about sunset to sunrise, so leave the setup
running and see what happens over the
course of a few hours. You may find that
there are times when the noise level is very
high, but WSPR deals with this in most
cases. | will often leave my system running
on receive and transmit through the night.
| am technically in attendance (in bed)
should I be notified to close down. | also
leave it unattended some evenings, but
then my XYL is there in the unlikely event
of a notification to close down. You can
listen in daylight hours but there may be
little activity then. You can also try listening
for FT8 mode, which sends 15-second
long transmissions. If you haven't used
FT8 on HF, then read the User Guide and
try listening for it, and maybe working it, on
20m, where there is a lot more FT8 activity.

NextTime

Next time we'll look at how to progress to
transmit on 630m. An ATU will be needed,
and you might want to sort out some
68mm (or larger) plastic pipe for a coil
former and a large variable capacitor. Old
valve receiver types, for example 3 x 500pF,
are ideal for low power use. Have fun!

References

For everything about 630m, including an
excellent ‘Useful Links’ page:
http://472khz.org

WSJT-X Installation Package and User
Guide:

https://tinyurl.com/ybugrd7o
WSPRnet:

http://wsprnet.org/drupal
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Kits & Modules

Power Controller, USB
Microscope & Test Probes

Geoff Theasby G8BMI
geofftheasby@gmail.com

irstis a powerful DC controller,

handling 6-60V DC and 30A (20A

continuous) it is claimed, with

two memories, and a three-digit,
seven-segment LED readout expressed as
a percentage of maximum power. | can’t
measure the absolute maximum current,
but it is good for T0A on my electric go-
kart, otherwise works fine, and costs about
£11, Fig. 1. Add to any plain vanilla source
of power, battery, solar cells, wind turbine,
treadmill, water turbine or similar. In use,
preset the current and volts offline, choose
amemory and press ‘On’.

(Editor's comment: | didn't find this actual
one when | searched on eBay, but did find
something very similar, albeit without the
readout).

USB Microscope

Next is a good USB microscope, which
costs about £13 and contains its own
lighting. It has a magnification of 40 to
1000 times and the images are viewable
on a computer. It is suitable for Windows,
Android and Linux. A ‘Photo’ button allows
aview to be saved. It is complete with a
small stand, Fig. 2, which is completely
useless. Cast this to the outer darkness
and go for the geared mount, Fig. 3,
costing about the same again. It is ideal
for inspecting PCBs and reading surface
mount component part numbers, as well
as the usual microscopic subjects.

A small (box of matches) sized device,
hand-held, and illuminated, which uses two
LR1130 coin cells and costs about £16. It
has adjustable focus and magnification
but is difficult to use because the lowest
power available (40x) is too high for
holding steady, and it also needs to be
in contact with the subject, therefore is
suitable only for studying two-dimensional
items, Fig. 4.

(Editor's comment: You'll find these and
lots of other USB microscopes on eBay —
all, no doubt, useful considering their low
price).

Test Probes
My Heathkit IM-25 is a great bench meter,
but the probe disappoints. Mainly because

This time round Geoff Theasby G8BMI offers
a power controller, a USB microscope and an
alternative test probe for his bench meter.

Fig. 1: Power controller on my electric go-kart.
Fig. 2: USB microscope on poor stand.

Fig. 3: USB microscope on a better stand.

Fig. 4: Pocket microscope.

Fig. 5: Test probe.

| can't properly see the switch on the tip. |
made my own, Fig. 5, using a small plastic
box 2in x Tin. | fitted a SPST toggle switch,
two 2mm sockets to take most multimeter
probes, and also a BNC socket so | can

use a scope probe as well. (Only on the

X1 range!) It has a TMQ resistor built into
the probe (1% tolerance, the meter is 3%).
The switch selects the resistor for DC
voltage measurements, and for current and
resistance tests, (EE - Everything Else) the
resistor is shorted out. As with many Heath
products, it uses a %in jack plug to connect
the probes to the meter.
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Specialist Dealers

Mid Glamorgan Scotland Somerset
SA?E%?ER LINDARS RADIOS
‘A Modern C With
TECHNOLOGY = Old Fashioned Values'
Cwmbli:l;tlih]j:zg%ssel;’iliierdare A COI:'I"I.p‘lEtE range Of USED AMATEUR
Mid Glamorgan CF44 0AE Multi purpose Masts RADIO EQUIPMENT
Tel: (01685) 870425 Fax:(01685) 876104 | | Ihe best of Scottish engineering! PURCHASED AND SOLD

A full range of transmitting & receiving antennas
available for the amateur commercial market.
www.sandpiperaerials.co.uk
e-mail: sales@sandpiperaerials.co.uk

Tel: 01505 503824
www.tennamast.com
sales@tennamast.com

www.AmateurRadioSales.co.uk

01935 474265

(" TOP PRICES PAID FOR ALL YOUR VALVES, )

TUBES, SEMI-CONDUCTORS AND ICS.

% Langrex

Unit 4, Daux Road, Billingshurst, West Sussex RH14 95)
Tel: 01403 785600 Fax: 01403 785656

www.langrex.co.uk

e SCAN HERE TO GO TO OUR WEBSITE
\_ 31IS8IM ¥NO 0L 09 0L 3¥3H NVIS

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.

Classified Adverts

For Sale

Valves

Antennas

TOP QUALITY PLL LNBs for
Es’HAIL2 / QO-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 technofix.uk or
www.technofix.co.uk

CTCSS ENCODER AND DECODER
KITS. DTMF kits and modules. Pic

development kits. https:/cstech.co.uk

VALVES & ALLIED COMPONENTS
in stock Ring for free list. Valves/

GATPH MAGLOOPS Remote tune and
manual tune models. 40m through

books/magazines wanted. 10m, 100 Watts, SSB.
Geoff Davies (Radio). See PW review on website.
Telephone: 01788 574774 Details at www.g4tph.com
Wanted Repairs
VINTAGE FIREWORK COLLECTOR. REPAIRS TO RECEIVERS,

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

PBI\G'I'IGAI: l

Bargain Basement

For Sale

Wanted

YAESU FT-101B £130. Yaesu FV101 £50. Yaesu SP-901P  AR8200 MK 11l POWER SUPPLY BOARD 82B-PS2 or

£80. Kenpro KP-100 Keyer £50. Katsumi EK-150 £50. Hi-

Mound HK-707 Straight Key £40. Katsumi MK-1024 MSG
Keyer £80 Nigel, G4KZZ (QTHR) Tel: (01723) 890786

email: nipro@btinternet.com

broken set for spares. Peter 07766331008

Bargain Basement adverts cost just £5.00

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:

TRANSMITTERS ETC. New/old,
valve/transistor. Call 07903 023437
for details. www.kent-rigs.co.uk

PRACTICAL

To advertise
in Practical
Wireless

Bargain Basement, Practical Wireless, Warners Group Publications plc, West Street, Bourne, Lincs. PE10 9PH Please write your advert in BLOCK CAPITALS up to 30
words, plus 12 words for your contact details and send it together with your payment of £5 (subscribers can place their advert free of charge as long as they provide their
subs number or mailing label). Cheques should be made payable to Warners Group Publications plc, credit card payments also accepted. Any advert which contains 72
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

e

PRACTICH), Receive our free monthly newsletter with the

latest news, reviews, offers & competitions

WWW.radioenthusiast, o, uk

WIRELES

THE UK'S Numgep

Slg up f for yours today at: bit.ly/radionewsletter2020

Disclaimer Some of the products offered for sale in advertisements in this magazine may have been obtained from abroad or from unauthorised sources. Practical Wire-
less advises readers contemplating mail order to enquire whether the products are suitable for use in the UK and have full after-sales back-up available. The publishers
of Practical Wireless wish to point out that it is the responsibility of readers to ascertain the legality or otherwise of items offered for sale by advertisers in this magazine.
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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

* Stary Lettexr x

The Star Letter will receive a voucher worth £20 to spend on items from our Book Store, or other services offered by Practical Wireless

Do Transistors Wear Out?

Dear Don,

In response to Bill Kitchen's letter in the
July 2020 edition of PW, “Do Transistors
Wear Out?”, | think the answer is, in fact,
yes, they can (and do) wear out for a
variety of reasons. Be it due to age,
thermal stress, abuse or whatever there
are times when a transistor will stop
working over a period of time.

Andrew Emmerson's excellent
book Electronic Classics, collection,
restoration and repair (page 107) goes
into why transistors can fail with age. |
quote directly from his book:

“Most people harbour a notion that
transistors are reliable, stable devices,
which, if not mistreated, will last for ever.
In the main this is so but there are two
major exceptions to this rule.

“One concerns plastic signal
transistors made around 1970. Some
of these have become hydroscopic and
have absorbed sufficient atmospheric
moisture to cause serious problems. The
only solution is to replace them by metal-
cased devices (which are hermetically
sealed). Plastic devices were never
used in products made to military
specification, for these metal-cased and

Dear Don,

Regarding Bill G4GHB's letter about
‘transistor wear out’ in the July issue.
No, in general, unlike heater emission

in valves, transistors don't degrade with
use. However, many early transistors did
fail with a variety of faults, mainly due
to impurities and contamination during
manufacture. The most common was
‘whiskering’ of the junction and this is
common in germanium alloy types such
as the 0C44/45 and the 0C170/171.

ceramic-cased integrated circuits were
always specified.”

Older germanium transistors certainly
can and do fail with age. Again, quoting
from Andrew Emmerson’s book:

“Dead, intermittent or microphonic
AF117 germanium transistors are well-
known among those who repair radios
of the 1960s period. These are of the
same mechanical construction as
types AF114, AF115, AF116,0C170 and
0C171, which are found in televisions.
The cause of death or fault mechanism
is rather interesting. From the inside
wall of the can in the air space grow
microscopic hairs (0.008mm across) of
an unidentified medium, which is tough,
springy and electrically conductive.
After some 25 to 30 years these
conductive hairs reach the internal lead
construction, giving the fault symptoms
described.”

| have seen circumstantial evidence
of transistors ‘wearing out’ mainly
due to prolonged thermal and/or
electrical stress over a number of years.
In particular | can recall in the early
1980s a TV line timebase transistor
(the oscillator, not the power output

In the early 70s | was given a very
nice up-market Philips car radio (it had
a built-in cassette recorder that could
be used to record programmes). It had
a persistent problem which was hard
to fix. | tested it on a bench with off-
air signals and a signal generator and
all seemed well, so l installed itin my
car. All was fine until one day | went
underneath a bridge and it cut out even
after emerging from the bridge. The
only solution was to turn the radio off

stage) failing such that it still produced
a sawtooth waveform, but refused to
lock to the sync pulses. Replacing the
transistor cleared the fault.

A frequent example of transistor
wear and tear being in my youth
(again, early 1980s), repairing VHF
commercial AM base stations, which
used planar transistors in the PA. The
modulation would become distorted
with typically 20% positive modulation
and 80% negative modulation by
the time it arrived on my bench. The
planar PA transistor would slowly lose
its gain (planar transistors exhibited
a decent amount of gain and were
popular in the days between valves
and RF power FETs). Again, replacing
the transistor and a quick tune-up
would cure the problem and return
the transmitter to 120% positive, 80%
negative modulation. Or maybe | was
just overdriving them? The repaired
base station would be good for at least
another year or two of continuous
commercial service as far as | can
recall.

These days we are fortunate to have
affordable handheld transistor test and
measurement boxes available to us
and when restoring an old set | will still
check the transistor as a potential point
of failure once the usual suspects have
been excluded (electrolytic capacitors
being the first port of call).

Andrew Work PASNPT/G8NPT
Hillegom, The Netherlands

and back on after a few seconds, a
harbinger of what was to come with
personal computers! | decided that the
trigger for the fault had to be the current
and hence gain being increased by the
AGC on loss of signal. Changing the first
0C45 IF transistor solved the problem
and testing the device showed it to be
very leaky, probably due to whiskers.
Obviously, a thief was waiting for me to
fix the radio because about a week later
it was stolen from my car!
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While | was working for Mullards in
the mid-70s a salesman mentioned to
me that he was getting large orders for
the silicon planar BFY90 transistor, from
aradio company based in North Kent.

It transpired that the Home Office had
arequirement that all police personal
radios were serviced every six months
and this involved a performance check
and arandom valve replacement. As the
UHF Handheld didn’t have any valves to
change, somebody decided that they
should change a transistor and as the
easiest to get at was the RF amplifier,
this led to the large order for BFY90s.

PW seems to go from strength to
strength please keep up the great work.
Terry Giles G4CDY
Mullion Cornwall

Dear Don,

Reading about the Zenith 7000 radio
problems described by Bill Kitchen In
the July edition of PW struck a chord
with me. When at college from 1967-

70 and then in my first job at Ferranti
Semiconductors | was involved with
transistor manufacture and testing. At
that time the industry was moving from
germanium to silicon. Germanium had
proved relatively easy to make in the
early days by diffusing doping materi-
als into a germanium substrate to form
the P and N layers. The problem was that
the diffusion process was carried out at
elevated temperatures but never actu-
ally stopped at ambient temperatures.
The result was that over a long period of
time the transistor characteristics would
change, at worst resulting in the two lay-
ers forming collector and emitter meet-
ing. All you were left with was a three-ter-
minal diode with the base. | guess that
Bill's Zenith Radio had suffered this prob-
lem. The effect still happens with silicon
devices but at a much slower rate.

Bob Hayter G4OAC

Rochdale

Dear Don,

In response to Bill Kitchen G4GHB, ca-
pacitors may need reforming on idle
equipment. For valve circuits use arhe-
ostat or 240V incandescent filament
bulbs in series and gradually increase
supply to full over an hour. Not possi-
ble with transistor circuits so activate
at least once a year. Source: Norman
G8ATO of Verulam ARC. Transistors?
Never underestimate the ability of dry
joints to emerge decades after assem-
bly. As a PS, despite coping with thermi-

onic valves | used to struggle with un-
derstanding the operation of transistors
until | heard Carol Vorderman on Open
University with ‘Transfer resistor’. Then it
all made sense.

Bob Houlston G4PVB

St Albans

(Editor's comment: Who would have
thought that such a seemingly simple
question would produce such a fascinat-
ing set of reader responses! Thanks one
and all.)

Suffixes

Dear Don,

I read your latest editorial and noted the
comment about suffixes. The one that
makes we wince is /PM’ for ‘pedestrian
mobile’, when the definition of /M’ in-
cludes...as a pedestrian’. However, this
is perfectly OK, as far as the Regulator is
concerned.

This cropped up when | was organis-
ing the IARU YOTA UK event in 2015. We
were conscious that only a small num-
ber of UK youngsters could join in, so we
asked Ofcom if it might be possible for
Clubs to add '/YOTA' to their callsigns for
the duration of the YOTA event. To our
amazement they agreed and pointed out
the there was nothing in the UK Licence
to prevent any suffix being used. The cur-
rent Licence lists a number of recom-
mended suffixes that may be used, but it
does not rule out any others.

So, all of the historical (hysterical?)
cries that signing ‘/QRP’ is illegal are not
true.

Steve Hartley GOFUW
Bath

Bruneval

Dear Don,

Let me clarify two references to war-
time German technology (June Letters).
Wiirzburg is a UHF (c. 560MHz) dish-
aerial radar. Knickebein (literally crooked
leg) is a VHF radio navigation beam de-
veloped from the Lorenz blind landing
system (30-40MHz). Prof RV Jones ex-
plains these (and more) in his book and
TV series Most Secret War. As a young
scientist he was gifted with an under-
standing of existing technology, an open
mind that could adapt that knowledge
to the discovery of unanticipated devel-
opments and the ability to speak about
these in a way that could be followed by
Cabinet ministers and, on TV, the general

public. Fortunately, his abilities were rec-
ognised by Churchill. | remember his TV
documentaries. They made him a tech-
nological hero in my eyes - even if he did
always inexplicably appear with a watch
on each wrist!

Godfrey Manning G4GLM

Edgware

Temporary Antenna

Dear Don,

With the current situation, | am dust-

ing off my ‘stored’ equipment. My main
shack with various items and a reason-
ably high antenna is in aroom above the
garage, which has seen little use of late.
As well as intending to fire it up more,

| wanted to be able to access the local
Ipswich repeater from the house. The
signal is not good as we live on the fringe
so0 using a mobile mount on a metal tray
from the microwave screwed to a beam.
I have in effect a ground plane, which
has improved the signal for my FT2DE
handheld. The drawback is that | only
have temporary planning permission
from the XYL. Isn’t adaptation what it's
all about and | guess that there may be
more ‘dusty’ callsigns appearing as time
goes on. We are fortunate that our hobby
allows us to talk to many other people
outside our home.

John Sones MOAAO

Ipswich

Approved Kits

Dear Don,

In the July Keylines you mention
Approved Kits for Foundation.

There has never been an Approval
Procedure for transmitter kits that
Foundation holders can build and
we wouldn’t want a bureaucratic
and expensive procedure like that to
be introduced. Kits just need to be
commercially available and like ready-
made equipment, Foundation holders
should use them in accordance with the
IR-2028 provisions.

Licence clause 7(2) regarding kits
seems to do little other than confuse
people as to what they can and cannot
do. Hopefully that part can be removed
at the next licence review?

Itis worth noting thatin 2019
Australia’'s communications regulator,
the ACMA, scrapped the restrictions on
Foundation holders building transmitting
equipment.

Home construction is a vital part of
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the hobby. We shouldn’t be discouraging
it by unnecessary restrictions. The UK
should follow Australia’s lead and permit
all classes of licence to build equipment.
Trevor Hawkins M5AKA

Chelmsford

A Question

Dear Don,

| do hope that you don’t mind me writing,
but | have an issue that | have been un-
able to resolve. | hope that you or one of
your colleagues/readers may have some
ideas/suggestions.

In a nutshell - use an FTdx3000, which
| linked to an SDRPlay RSP1Atouseas a
panadapter and it works great. | then add-
ed an LDG YT1200 Autotuner and | was
unable to get it to ‘communicate’ with
the radio. After weeks of struggling | dis-
connected everything and started from
scratch! | then found that the Autotuner
works perfectly, but when | connect the
SDRplay the Autotuner will not ‘communi-
cate’ with the radio.

The Autotuner connects to the radio
using the Serial socket and the External
Tuner socket. The SDR connects to the
radio via the USB and uses the RF(Out)
socket.

LDG came up with the following
“Unfortunately, | have no idea about the
protocols used in the SDR play. I'd looking

the serial control area of the SDR program.
There may be something about timeout or
retry time”.

SDRplay came up with “Thank you for
contacting SDRplay support. | honestly
have zero experience using the YT-1000,
but looking at the back of the device it
seems its using serial ports. If you're us-
ing these com ports and assigned them to
the same com port numbers as the rig and
within omnirig, then you will need to use
VSPE with the splitter function, which will
allow you to share end to end com ports
amongst other applications”. But this in-
volves some cost and it may not work!

Matt MODQW, who does a great
YouTube video about using the SDR as
a panadapter for the FTdx3000, came
up with “Unfortunately | do not own the
FTDX3000 any longer and when | did, | did
not try an external auto-tuner. Strangely
enough, | had someone else report about
connection issues with the LDG tuner and
the 3000, but they did not use a panadapt-
er.

“The only suggestion | can think of,
would be to try using a USB line isolator
between the radio and the PC. I've never
used these before personally, but if the au-
totuner stops working when the PC USB
cable is connected, then possibly there
might be a ground signal issue? | don’t
know for sure, but it's worth a try”.

I have tried a USB isolator but with no

difference. | have checked all the con-
nections, no change. | have checked the
grounding for each itemin use. | have
tried to ensure that all the menu settings
on the radio are correct.

I am stumped! Any suggestions would
be most appreciated!
Mike Bevan G4TWW
Ripley

Thanks

Dear Don,

On behalf of my colleagues at the York
Radio Club, G4YRC, | wish to express ap-
preciation to Alan G1VIZ. Alan has taken
on the role of Events co-ordinator/man-
ager (he gets things done) and during our
‘lockdown’ when the club, G4YRC, was un-
available he organised club meetings on
the air, including a Zoom contact. These
meetings covered most days of the week
and he encouraged us to use frequencies
and modes not often used by us, includ-
ing 2m AM, 6m FM/SSB and 4m. this also
meant antenna construction and some
ex-PMR use.

So, without VIZ’s encouragement more
than a dozen people who would have
been doing little were exchanging signal
reports and more with their fellow club
mates while keeping the hobby alive.
Tony Skaife G4XIV
York

Next Month

in the UK's best & only independent amateur ra

dio magazine...
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REVIEW - THE MCR COMMUNICATIONS G5RV ANTENNA: Vince Lear G3TKN takes a look at a UK-

sourced, commercially made G5RV antenna.

CAVE RADIO: Mike Bedford GAAEE investigates how low frequencies can be used to communicate
with cavers underground, and how amateurs have contributed to this fascinating application of radio

technology.

DOING IT BY DESIGN: Eric Edwards GW8LJJ has a portable AM receiver design for 80 through 60m.
21st CENTURY S-METER: |an Dilworth G3WRT describes an S-meter based on this month’s DSO project.
VALVE & VINTAGE: Tony Smith GAFAI takes a look at wartime civilian receivers.

There are all your other regular columns too, including Carrying on the Practical Way,
HF Highlights, World of VHF, Notes from a Small Station, Making Waves, Kits & Modules,

What Next and Data Modes.
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LATEST USE

The World Famous

| ordered an Icom IC-9700
on Wednesday morning.
Spoke to a very helpful guy
called John who was remote
working. He confirmed stock
was available and took my
order over the phone. | am
pleased to advise the 9700
arrived Thursday afternoon, |
was amazed considering the
current Covid 19 situation.
Many thanks for an excellent
service. | am looking forward
to receiving the bonus of a
free Icom speaker as part of
the offer.
Regards, Paul

Just to let you know the
shipment arrived here today
all appears ok will take me a
few days to set it up and my

tower needs a refurb.
Very many thanks for your
good comms and please
convey my regards and 73’s
to all concerned at Martin
Lynch and sons.
Regards, Kevin DU2/GOKFA

| just wanted to say a big
thanks for the great service
that I received from you on
my recent purchase and
popping out the missing part
S0 quickly in the post.
Hope you're all keeping safe
and well.
Best wishes, Liam 2EOMQK

Received my 7100 today
and all was pristine. Looking
for the mic that was out of
stock in the near future.
Thanks very much for your
professionalism and swift
customer service!
| elected to become a
returning customer after
such a positive experience
with the 7300 purchase.

Ham adio Store

Can’t say enough in praise
of everyone with which |
have delt at your place of
business.
Please tell Mark Kenton
a special thanks and let
him know that the 101MP
purchase will have to
be relegated to another
time. Dstar and the 7100 will
be first.
Much appreciation and
many thanks.
73, Darrell L Wilson KO4DRJ

Many thanks for the very
quick service on my power
supply here to spain, 10/10.
Michael Murray

Thank you very much for
delivering my FT-891 in
person - itis very much
appreciated. Good to have
the opportunity to chat with
you too!
| have been a customer
of ML&S for many years -
this example of exemplary
service reminds me why.
Let me know if | can give
formal feedback.
Best regards,
Malcolm Porter G4TJK

Just wanting to thank you
for the help & service |
received recently from you.
| was looking for 2nd hand
FTM-100 so called your
sales line and was answered
by Martin. Although you
had none in stock, Martin
informed me that a last
delivery of the sets were due
& if i wanted one you would
let me know.

(After a few minutes chat
about the old days both
having similar aged calls!)
Martin took my details and

0345 2300 599
Intl: +44 1932 567 333

promised to let me know
when stock is held.
About 2 weeks later |
received an email with the
info that stock was now
being held.
| went on line that evening,
ordered a FTM-100DE plus
extension cable and the
programming software.
Payment was made
| got updated emails & texts
from yourselves and the
carrier and even in these
weird times within 36 hours
the order was here. Thank
you for prompt delivery with
no problems
Next step is to program the
rig. Class me as another
very satisfied happy
customer.
Regards,
Chris Baker BA - G4LDS

| just wanted to say, thank
you for you and your staffs’
fun Utube videos. Very
uplifting during corona virus.
Thanks also for your help
when | meet you in the store
a few times.

Gary, Jonathan, Steve and
can’t remember his name,
wonderful Eastern European
gent, all helped over and
above with my station. Stay
safe to you guys and your
families.

Paul 2EOPPJ

Just wanted to thank you for
keeping open for business
and supplying all us amateur
radio enthusiasts throughout
these most unusual times.
Even your orders seem
to get through promptly
and the service remains
as good as it has always
been. Whilst missing a

Search here

good browse through your
store from time to time,
your comprehensive and
regularly updated website is
also very tempting.
Thanks and 73,
Brian G1FNS

My Alinco SMPS and IC-
7300 arrived this morning
- thanks for your swift
turnaround!

I must say, the 7300 is an
incredible piece of kit. My
late father (G3XQU, and,
some time in the early
80s, 3V8DX) insisted on
building all his own kit and
although I occasionally
saw him drooling over
glossy pictures of the latest
Yaesu in RadCom, he
never succumbed. Funny
to think that this radio does
everything he had in his
shack - and considerably
more!) I'll be getting my
callsign later this week,
and am very excited about
pushing the button.
Cheers 73, Chris

Thank you for taking the time
to call me with regard to my
message about an order for
a lcom IC-R8600 receiver.
You will be pleased to know
that | have now placed a
firm order for the receiver.
I very much appreciate the
work your staff are doing to
keep the firm going during
this difficult time, although
judging what is being
said | think the lockdown
will be with us for some
time, it would be foolish
for the government to stop
it right now for it to start
deteriorating again. On a
lighter note, the last time you

D | HOME | RECRUITMENT | TRAINING | ABOUT US | WORKSHOP, RETURNS AND TRADE INS | PURCHASES | MLAS TV | MLAS CREDIT | CLICK AND COLLECT | REGISTE

SIEM LS martin [ynch & sons [

contacted me personally
was by letter dated 9-10-
1995! It was when |
purchased a TS-870S and a
FT1000MP at the same time!
My kind regards to you and
all at ML&S.
Ted Allen G3JHP.

Just to say a big thank
you to you and ML&S for
helping me out with my BHI
desktop speaker. | sent it off
Thursday has instructed by
you just got it back today
before 4.00pm. What a
cracking service, | couldn’t
get there and back myself
in that time .

Thanks again, Pete GOPJY

| wanted to say a big thank
you for getting my new Yaesu
FTM-3207D Digital UHF radio
to me so quickly! Ordered
on Sunday arrived at my
door at 10:30 on Tuesday -
fantastic service given the
current situation! Being in
lockdown has rekindled my
interest in amateur radio |
have been wanting to get
into the digital modes for a
long time having used DMR
for quite some time and
really enjoyed it. | bought a
ZumSpot USB from you a few
weeks ago and then decided
to try Fusion as | am fairly
close to a fusion repeater
(GB3BV). | now have enough
toys to try and bring it all
together and build a proper
digital station so thanks for
helping to keep me sane
during this challenging time!
Wishing you all the best
and looking forward to
visiting the shop when this
is over to invest in some HF
equipment!

MARTIN LYNCH & SONS LTD. THE WORLD FAMOUS HAM RADIO STORE
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Wessex House, Drake Avenue, Staines, Mlddlesex TW18 ZAF
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
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FTpox1071 TECHNICAL HIGHLIGHT-#5

MPVD (Multi-Purpose VFO Outer Dial)
ABI (Active Band Indicator)

Yaesu’s accumulated HF Knowledge & Experience
delivers Superior User Operability

Important Operational functions such as VC-Tune can be viewed on the large 7" Display and adjusted
using the high-grade aluminum MPVD knob’s outer ring, without taking your hand off the VFO dial.
Other important RX function keys and controls are conveniently arranged around the VFO dial,
making adjustments on the fly whilst searching for weak signals during pile-up operations entirely possible.

Band Selector keys with Active Band Indicator (ABI) LED for both Main and Sub band selection are arranged
in horizontal rows above the main VFO dial allowing instant identification of the current band
and selection for a desired band change.
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