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they can now enjoy the DX to be found 

on the band, and learn about its propa-

gation and other characteristics, by op-

erating on FT8. The same is true of the 

10MHz band, where phone operation is 

discouraged by international agreement 

because the allocation is so narrow.

Beginner Licence
I commented last month on a proposal 

for a Beginner licence, put forward by 

John Regnault G4SWX. Our VHF col-

umnist Tim Kirby G4VXE also covers the 

proposal this month, in somewhat more 

detail. I would be very interested in feed-

back from PW readers. Is this an innova-

tion that you support and, indeed, may 

have valued yourself on coming into the 

hobby? Or is it a step too far, when we al-

ready have a three-tier licence structure? 

After all, many of us (myself included!) 

had only one option – to take the Radio 

Amateurs Exam (and a Morse test, if we 

wanted access to the HF bands). Tim’s 

concern is primarily related to activity 

on our VHF and above bands – is the 

problem simply that the cat escaped the 

bag well and truly when Class B licen-

sees were given access to HF? The topic 

is certainly worthy of a (reasoned, as 

against emotional!) debate.

Let me inish by wishing every reader 
and contributor Seasons Greetings. I al-

ways appreciate feedback from what I 

like to think of as the PW family. Here’s 

to a great 2020.

I
’m writing this while back in the 

Gambia, this time for the CQWW CW 

Contest at the end of November. I 

started coming to West Africa with 

the Voodoo Contest Group in November 

1999 and quickly realised that it’s a great 

location for these international contests. 

There is a good sea path to North and 

South America, Europe is directly north 

and the proximity to the equator means 

that the ionosphere gets more solar ra-

diation than more northerly latitudes, 

something that’s especially helpful at 

times of low solar activity. Most impor-

tant though, it beats putting contest an-

tennas up in the inevitably cold, wet and 

windy autumn weather in the UK!

I did wonder whether I would struggle 

to put PW to bed from here – the internet 

was somewhat variable on previous vis-

its. However, I was recommended to buy 

a 4G router (available locally, along with 

30 days of unlimited data) and I’m inding 
that speeds are pretty much as at home 

in the UK. Africa and many other parts 

of the world have beneited enormously 
from mobile telephony, whereas wired 

telephony was always a challenge – not 

least because overhead copper wires 

were too tempting to would-be thieves. 

But nowadays, mobile phones are used 

for everything, including small payments 

and money transfers. Yes, wireless tech-

nology is everywhere nowadays.

Activity from Home
I have also been a bit more active from 

home following the house move. A mod-

est effort on 80m SSB in the CQWW 

Phone contest at the end of October, 

followed by swapping the 80m verti-

cal for a 160m inverted-L antenna in the 

hope of working some of the autumn 

DXpeditions on topband, which has al-

ways been my favourite amateur band. 

I started by playing on 1.8MHz FT8 and, 

in the irst 24 hours, worked A65 (UAE), 
UN (Kazakhstan), 5T (Mauritania), the 
USA and lots of Europeans. But what 

was most interesting was to see activity 

from a number of UK stations that I don’t 

associate with 160m DXing. Topband 

DXing has never lent itself to SSB op-

eration (signals are generally weak and 

Morse gets through much more effec-

tively) but that has pretty much locked 

out those who don’t use CW. However, 

Keylines
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A
s part of our short se-

ries of articles revisiting 

the Yaesu digital voice 

system, System Fusion 

II, we thought we would 

review the new FTM-7250DE dual-

band transceiver. It was introduced about 

a year ago as an addition to the range of 

System Fusion transceivers. This, along 

with the FTM-3200DE (144MHz single 

band) and FTM-3207DE (432MHz single 

band) was introduced as a lower-cost entry 

point, allowing people the option of a digital 

capable rig, without features that they may 

not necessarily want, such as GPS or APRS. 

Here, we are looking at the FTM-7250DE, 

but Karl Brazier from Yaesu tells me that 

the features on the FTM-3200DE and FTM-

3207DE are identical – the only difference 

being that they are single-band radios, 

rather than dual-band like the FTM-7250DE.

The features and speci� cation, from 

Yaesu, are set out in the sidebar.

First Impressions
I � rst encountered the FTM-7250DE when 

I visited Yaesu UK to meet Karl Brazier to 

have a demonstration of the new System 

Fusion II features. The FTM-7250DE has a 

solid, simple look to it, with a nice display. 

I asked Karl if I could borrow one to review 

and he very kindly agreed.

Pretty much the � rst thing I do with 

any digital transceiver these days is to try 

it out on my digital hotspot at home and 

this is exactly what I did with the FTM-

7250DE. When you � rst switch on, you 

have the option to set your callsign into 

the radio. This is what will be displayed 

on other people’s radios, when you are in 

Digital (C4FM) mode. You can enter up to 

ten characters so if you have a short name 

such as Tim, you can set your callsign and 

name, in my case as G4VXE-Tim. Also, I 

set the power to 5W (there are three power 

levels – 50W/25W/5W), popped a dummy 

load in the antenna socket and set the 

frequency to that of my digital hotspot. With 

the hotspot connected to one of the Yaesu 

System Fusion re� ectors, America Link, I 

soon started to see traf� c and hear voices 

The Yaesu FTM-7250DE 144/432MHz 

C4FM/FM Dual-Band Transceiver

Continuing his look at Yaesu’s System Fusion, Tim Kirby 

G4VXE reviews the FTM-7250DE Fusion Transceiver.

coming through the radio. My � rst contact, 

as a quick test, was actually with Scott 

KH6AGL in Hawaii! Although, of course, it’s 

not the same as working Hawaii directly, 

it still makes for an interesting contact. 

Scott kindly con� rmed that the rig’s audio 

sounded good.

Programming the FTM-7250DE
Because I wanted to take the FTM-7250DE 

mobile, I thought I would program up some 

memory channels to keep an ear on while I 

was out and about. The � rst nice discovery 

was that programming the memories was 

pretty intuitive and I didn’t have to resort to 

the instruction manual. Having said all that, 

the Operating Manual is simple and concise 

– and written in straightforward and clear 

English. It runs to a modest 47 pages. There 

is also an Advanced Manual that covers less 

frequently used but useful features. This is 

not supplied but you can download it from 

the Yaesu website (click on the Files tab) at:

https://tinyurl.com/y7afx5ux

Anyway, back to programming the 

memories. I programmed a variety of 145 

and 433MHz repeaters that I thought I was 

likely to hear on my travels. Unfortunately 

for testing, the area around West Oxford-

shire where we are currently living does not 

have any nearby Fusion repeaters. Never-

theless, I programmed up some, optimisti-

cally, which I thought I might hear. I decided 

to program up the digital simplex calling 

frequencies on both 144 and 438MHz 

(144.6125 and 438.6125MHz) in the hope 

of making a simplex contact or two. Finally, 

to take advantage of the FTM-7250DE’s 

wideband receive coverage, I set up a few 

memories with airband and marine frequen-

cies of interest. 

With all that done, I connected the rig to 

the V-2000 triband vertical at home to check 

that everything was working as it should. It 

all sounded promising.

Fitting any rig into modern cars is always 

a challenge and the FTM-7250DE is too 

large to � t in the centre console of my car – 

most radios are! However, I found a way of 

safely mounting it and then connected it up 

to the 144/432MHz mobile antenna.

Setting the rig scanning as I drove 

around suggested a couple of things. Firstly, 

that it was nice and sensitive – I noticed 

one or two weak signals that I hadn’t heard 

since using one of the cheaper (and great 

value) Chinese mobile sets. Secondly, the 

receiver was pretty bomb-proof and there 

were fewer funny noises when I passed 

shops, buses and other well-known noise 

sources. 

With 50W available from the FTM-7250, 

transmitter performance was good with 

distant repeaters, or indifferent locations. 

The three power levels are quite sensible, al-

though perhaps Foundation licensees would 

have appreciated a 10W power setting as 

well. When running the rig on 50W, the heat-

sink gets warm, but not super hot, so the 

cooling system seems to work very well. 

With conditions slightly up one day, 

I noticed the rig stop in digital mode on 

145.600MHz, where both GB3CF and GB-

3WR can be heard (I’m located on the fringe 

of both of their coverage areas, somewhere 

in the middle of them) but I only got the odd 

word. It was promising though.

I didn’t get the chance to try a digital 

Fusion repeater until Julie and I drove up 

to Warwickshire for an appointment. While 

I waited for Julie to return, I tuned the rig 

to the GB3CF frequency to � nd that the 

repeater was an excellent S7 or S8. I waited 

for the QSO to end and put a call through. I 

was delighted to � nd that it all worked very 

well and I had a series of excellent con-

tacts, including Colin MU0FAL and Peter 

G7RPG. I discovered that GB3CF was 

not hooked up to the Wires-X system, but 

instead connected to the Hubnet system, 

which seemed busy with lots of interesting 

contacts. I found that with a strong signal 

from GB3CF, I was able to drop power to 

5W without any detrimental effect on my 

outgoing transmission quality.

Digital and Wires-X Features
The FTM-7250DE � rmware includes support 

for the Digital Group ID (DGID) and Digital 

Personal ID (DPID) capabilities that I men-

tioned in last month’s Reintroducing System 

Fusion article. The default DGID is set to 00, 

meaning that everyone hears everyone but, 

as I mentioned last month, you can change 

the value as required, should this be used 

on your local Fusion repeater. Similarly, 

DPID is available and could be used, for ex-

ample, to identify you as a control channel 

operator for a Fusion repeater.

If you are connected to a Wires-X node 

or Wires-X enabled repeater, you can use 

the FTM-7250DE to select another node 

to connect to. Unlike the FTM-100DE and 

FTM-400XDE models, you cannot press 

the Dx button and scroll down a list. On the 

FTM-7250, you’ll need to enter the Wires-

X number of the node you want to con-

nect to (for example GB3SP in Pembroke 

Dock is number 43417). You can look up 

whatever nodes you want to connect to at 

the URL below and obtain the appropriate 

node number. If you connect to a particular 

node regularly, then you can save the node 

number for regular use. Once you’re done 

with having connected to the node, you 

can hit the ‘*’ button and it will disconnect 

you. Note that you don’t have to do this 

each time you connect to a Fusion repeater. 

If the repeater you connect to is already 

connected to a Wires-X room, then you’ll 

often be content to leave it as it is, but this 

feature gives you the option to disconnect 

and connect somewhere else if you want 

to (and have permission to do so). Karl 

and I tried this feature at Yaesu HQ and it 

worked just � ne and although it sounds a bit 

cumbersome, was actually pretty easy to do 

in practice.

https://tinyurl.com/ydfdoc3b 

Like all System Fusion capable rigs, the 

FTM-7250DE has Automatic Mode Select 

(AMS), such that when it receives a Digital 

Fusion signal, it will automatically change to 

the appropriate narrow or wide digital mode 

or, of course, analogue FM. 

In case you’re wondering, you can’t use 

the FTM-7250DE in conjunction with an The FTM-7250 in digital mode, receiving the GB3CF repeater.

The rear panel of the FTM-7250 is simple, with antenna, speaker, power and data connectors.

● E-mail: tim@g4vxe.com  ● Twitter: g4vxe
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Newsdesk
Have you got something to tell our readers about? If so, then email practicalwireless@warnersgroup.co.uk

CDXC NEWS: CDXC The UK DX Foundation 
has announced the date of the 2020 
Convention, AGM and annual dinner. This will 
be May 2nd 2020. Following the success of 
last year’s event, it will be held at the same 
venue, the Link Hotel Loughborough.
Non-members and partners are welcome 
to attend and there will be a partners’ 
programme. 
The programme will include four great DX and 
technical talks headed by Dave K3EL who is 
leading next February’s DXpedition to South 
Orkney, together with a social dinner in the 
evening. The full programme will appear in 
the January edition of the CDXC Digest and on 
the CDXC website.
The cost of the full package (talks plus 
dinner) is £42 and a day ticket for the talks is 
£10. Booking is via the CDXC website There 
is no charge for CDXC members to attend 
the AGM, which will be held in the morning. 
Accommodation can be booked direct with 
the Link Hotel at the same B&B rates as last 
year.
The CDXC committee is also delighted 
to announce a donation £2,000 ($2600) 
on behalf of its members for signii cant 
hardware upgrades to Club Log – the DXers’ 
invaluable online tool. This is in addition to 
the £500 ($650) CDXC donates each year 
to support Club Log running costs. This 
hardware upgrade will improve resiliency, 
enhance performance and facilitate further 
innovation.
Club Log is the brainchild of Michael G7VJR 
and is now supported by a team of volunteers 
worldwide. Today Club Log hosts 590 million 
QSOs and caters for 69,000 active users.
Michael G7VJR said “Wow, amazing! Totally 
amazing − thank you thank you! This takes 
the budget for the hardware easily to the level 
where I can get the next step of CPUs, which 
I’d not expected would be possible. I can also 
get the redundant main storage card option, 
which will improve the overall resilience (and 
day to day performance) as well!”
More information on CDXC is available on 
the website (below) or from Chairman Chris 
Duckling G3SVL, e-mail: Chris@G3SVL.com 
www.cdxc.org.uk

Radio News

will be active from Cray Valley Radio Society 
from Friday January 3rd and will be welcoming 
visitors.  Every year since the event began 
more shed/attic i nds come to light and it’s 
hoped that more of them will be restored in 
time to be operational. CVRS member Guy 
Roberts G0UKN maintains the international 
list of known KW equipment and is hoping to 
record more details/serials and provenance 
of gear during the weekend. 
UK Clubs are encouraged to get involved as it’s 
an ideal opportunity for a Winter get-together, 
to reminisce or demonstrate to newer licensees 
the black art of ‘netting, dipping and loading’! 
Does someone in your club own a KW?

KW DAYS, JANUARY 4TH & 5TH:The i rst 
weekend in January is now well established as a 
time that KW owners put their classic radios and 
accessories on the air. This relaxed operating 
weekend marks the anniversary of the iconic 
company’s founding in 1956 by Major Roly 
Shears G8KW and Ken Ellis G5KW. 
Every year the number of restored and re-
discovered KWs grows thanks to the active 
support group KW-Radios@groups.io some of 
whose contributors worked for the company.
UK and overseas stations will be using the 
non-WARC bands, SSB 1.977, 3.775, 7.177 
and 14.277MHz, AM and CW on the VMARS 
frequencies ±QRM. Multi-op station GB8KW 

News

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

The new Gemini DX1200 solid state linear 
amplifier from The DX Shop Limited is a 
high output, compact and quiet amplifier 
giving 1.2kW on 1.8-30MHz and 1kW 
on 50MHz. It will also give 400W on 
70MHz making it an ideal companion to 
transceivers such as the IC-7300, TS-890 
and FTdx101. The dual-LDMOS design 
helps the DX1200 to achieve full output 
with excellent IMD performance.
It features fully automatic band selection 

(no CAT needed), three antenna sockets, 
full colour touchscreen display and full 
QSK operation with its vacuum relay 
switched output circuit. Very low noise 
operation is achieved with a high efficiency 
heatsink and ultra-quiet temperature-
controlled fans. Measuring just 278w 
x 157h x 380d and weighing 15kg, the 
DX1200 is priced at £2499.00 inc. VAT and 
will be available from January.
www.thedxshop.com

Gemini DX1200
Announced
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Scouts in JOTA. Although initiated by the 48th 

Southport Air Scouts, Scouts from various 

Southport Scout Groups would attend. After dis-

cussions with Scout leaders and site visits it was 

decided that the station would consist of areas 

able to support 80, 40, 20 and 2m operations with 

the addition of digital modes and a Skype connec-

tion. On the day there were up to 39 Scouts and 

Scout leaders in attendance with support from 

ten club members and members of Merseyside 

RAYNET. During the weekend the Scouts were 

involved with the setting up of the antennas and 

equipment. They were also introduced to Morse 

Code and the Phonetic Alphabet. There was also 

the chance to use some DF equipment that the 

Scouts had obtained and some handheld PMR 

radios.

Radio News

light-duty operations and is best suited 

for supporting the centre of end-fed wire 

antenna in inverted-vee fashion. It is likely 

that this will be a popular choice for the 

portable operator who undertakes more 

‘extreme’ forms of travel or just wants to 

travel light!

https://tinyurl.com/rcyyd5r

New Mast
from SOTABEAMS

Members of the Worksop Amateur Radio Society 

set up a JOTA station for Members of Bassetlaw 

Scout District and Whitwell Cub Scouts. This is 

the eighth year that the Society has been involved 

with JOTA having been introduced to it by local 

Scout Leader and Member Paul M0PJA.

This year’s event was superbly organised by Sue 

M6XAK, who introduced two new activities into 

the mix. The i rst was a snail practice Morse key. 
This project is made available by the RSGB and 

designed by Trevor Hughes G4WKJ. It can be 

found at:

https://tinyurl.com/svo6vff

Under the watchful eyes of Sue M6XAK and Carol 

2E0XCA all the young people who wanted to were 

able to build one of these kits and take it home to 

enjoy. For the more adventurous young people 

and some leaders and parents, they had a Morse 

Practice Oscillator to build on Bread Board. The 

youngsters were able to make a QSO or two and 

pass a greeting message under the expert tutor 

ledge and watchful eye of Martin M0ZMF.

The Cornish Radio Amateur Club, based in Re-

druth, Cornwall, also participated in JOTA, from 

the headquarters of the 1st Lanner Hill Scouts in 

Lanner, Redruth, with the callsign GB1LH.

Unfortunately, the 40m noise level was extremely 

bad but to pre-empt possible problems, four 

members were waiting in the wings for staged 

contacts on 10m, making sure all 19 Scouts had a 

turn speaking into the microphone.

Rick G4PGD had prepared a video presentation on 

amateur radio and sorted out the CW station. Tre-

vor M0WDO put the Scouts to work assembling an 

extremely good modern copy of an old ca.1920’s 

Art Deco crystal radio receiver with a base made 

from a lunch box.

The Southport and District Amateur Radio Club 

(SADARC) was approached to support local 

JOTA NEWS: Essex Ham supported what they 

believe to be the largest Jamboree on the Air 

(JOTA) event in Essex. An estimated 200 Beavers, 

Cubs and Scouts took part in the two-day event at 

the Belchamps Scout Activity Centre. The busy 

event included a 2m and HF station for greet-

ings messages with the callsign GB1BEL, the 

chance for the youngsters to design QSL cards 

and send them via SSTV, a Raspberry Pi SDR and 

the popular ‘Your Name in Morse’ demo. Also 

at the event, vintage military radio equipment, 

Morse code oscillators, a radio hunt using PMR 

446, a Zello station linked to other Scout groups 

and aircraft tracking. On the Saturday, the ISS 

had a scheduled contact with an Italian school, 

giving youngsters at Belchamps the chance to get 

outside with two handheld beam antennas, play 

‘hunt the ISS’ and hear a live downlink.

The event was organised by Scout leader Derek 

Hagan M0SCE, who was interviewed by a team 

from the BBC local radio station who were using 

the event’s location as a clue in their Essex Quest 

show.

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

News

Portable specialist SOTABEAMS has 

launched a new carbon-i bre portable 
telescopic mast. The Carbon-6 has an 

extended length of 6m (19.6ft) but weighs 

just 300g (10.6 ounces). Its packed length 

is only 43cm (17in) meaning it can be taken 

pretty much anywhere.

The Carbon-6 has been designed for 

EXERCISE BLUE HAM LATEST: For the i nal time 
in 2019, EXERCISE BLUE HAM 19-3 was run using 

the 5MHz (60m) shared band from 14 different 

locations around the UK, many of the stations 

being manned by Air Cadets during the event with 

two Sea Cadet Units joining in. As this exercise 

has grown in popularity over the years the regular 

amateur operators have provided many port-

able stations and made the effort to get out and 

enjoy some fresh air and at times wet and windy 

weather. Over the weekend most exchanges were 

on voice but there were some using PSK31 and 

Olivia 16/500.

All of the Cadets gained a great deal of operating 

time during the exercise. One cadet said, “Great 

exercise this year, enjoyed by every Cadet at my 

unit that participated in it over the two days. This is 

our i rst year taking part as a Squadron as we have 
just set up our brand-new HF radio equipment; 

what an experience for us”. 

Here is a taste of some of the feedback from radio 

amateurs: “I enjoyed working the cadet stations 

today on 5MHz with their excellent operating 

standards. I have made a successful Olivia QSO 

with MRE84 already on 5366.5kHz, so very good 

to see some data activity. Blue Ham very busy this 

year”. Steve G4HPE.
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quito and TSR2. Sally B, not the real Memphis 

Belle, but nevertheless a B17 was sitting out on 

the apron. Separate hangers are dedicated to 

civilian and US aircraft, including the spectacu-

lar and imposing B52. Most of the group could 

remember when these aircraft were lying. There 
is also a complete Anderson air raid shelter on 

display.  

When the walking became too much, they used 

the museum’s electric transport vehicle that 

runs between the different display hangers. 

The staff were always on hand offering friendly, 

helpful advice, nothing being much trouble. 

The Farnborough group found it a most thought 

provoking and worthwhile experience.

www.iwm.org.uk/visits/iwm-duxford

NEW QRP MEMBERSHIP SECRETARY: The 

G-QRP Club has a new Membership Secretary 

who will be handling renewals from January 

1st 2020. Daphne Neal G7ENA has taken over 

from Tony Fishpool G4WIF, who had done a very 

eficient job for over a decade. Tony has helped 
smooth the handover and will continue to run the 

Club’s website and e-mail group, which is in the 

process of migrating from Yahoo to IO groups. 

Full details of Who’s Who in the G-QRP Club and 

contact details can be found at:

GQRP.com/who.htm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RAF WADDINGTON ARC: RAF Waddington 

Amateur Radio Club was formed in 1988 operat-

ing from the RAF base. In 1999 the club moved to 

the Pyewipe Inn on the outskirts of Lincoln. The 

current membership stands at 70 and the facili-

ties include a fully equipped shack, kitchen and 

radio room with an extensive antenna farm. A full 

calendar of talks and Special Event Stations take 

place throughout the year. Free tuition is given to 

members wishing to pass the licence exams. 

A small number of members enter contests and 

nationally the club does well. However, nothing 

is taken too seriously. Pictured is Bob G3VCA 

dressed suitably for top band ably assisted by 

Santa, also known as Don M0CES. 

The club meets at the Pyewipe Inn, LN1 2BG, on 

a Friday evening and all are welcome. Member-

ship is just £10 per year.

Nottinghamshire. The Society does not 

just do radio but also covers Raspberry 

PI, Arduino, Electronics and Construction 

(Radios, Electronic circuits, Antennas 

etc). It is a very active club with over 160 

members, and the club is open on Tuesday 

and Thursday Nights. The photo shows Carol 

2E0XCA, Dave M0OBW, Andy 2E0SUK one of 

the successful exam candidates and Donna 

M7DON, exam Invigilator 

Having seen and tested the Online Exams at 

the National Hamfest, members of Worksop 

Amateur Radio Society were keen to try out 

the new system. The irst set of exams were 
run on October 19th, with assistance from 

RSGB President Dave Wilson M0OBW. While 

the system requires an internet connection, 

a mobile hotspot is quite suficient.
The Society has its own building and is 

based at 59-61 West Street, Worksop, 

Worksop Amateur 
Radio Society

demonstrate the operator’s position in an opera-

tional Lancaster bomber and all equipment is in 

full working order. 

The museum has a wide and varied collection 

of aircraft, including a complete Vulcan and an 

Avro Lancaster. You can look around the interior 

of Concord 003. There is also a beautiful Mos-

FARNBOROUGH CONTEST GROUP EXPLORE 

IMPERIAL WAR MUSEUM DUXFORD : In 

October members of Farnborough Contest 

Group made a visit to the Imperial War Museum 

at Duxford. For any group of radio amateurs this 

is a fascinating day out and well worth the visit. 

The Farnborough Group are a relatively small 

group with an average age of over 70 years. 

On arrival they started at the active amateur 

radio station GB2IWM, which is staffed by 

knowledgeable volunteers. It comprises a 

working R107 with matching wireless set No. 12 

transmitter plus a separate set-up of an R1155 

with matching T1154 transmitter and a selection 

of Morse keys. The equipment is arranged to 

News

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

Radio News
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I
n the July 2016 issue of PW, we 

reviewed the predecessor to the FT-

3DE, the FT-2DE as part of our i rst 
series on System Fusion. It was a 

handheld I really liked and it wasn’t until 

earlier this year that I had the chance 

to own one. I should have known that 

something was about to happen because 

shortly after I’d bought my FT-2DE, their 

price dropped, always a sign that a new 

product is on the way! Sure enough, 

the FT-3DE was announced shortly 

afterwards and thanks to our friends at 

Martin Lynch & Sons, we have one to 

review.

As usual, I’ll start with noting what 

Yaesu have to say about the FT-3DE. Their 

description appears in the sidebar. As you 

can see, this little rig has a lot to offer.

Unpacking and 
Familiarisation
I’d looked forward to the arrival of the 

FT-3DE. My FT-2DE is a handheld I enjoy 

using for C4FM (System Fusion), FM and 

APRS operation, so I was curious to see 

what had changed. The i rst impression, 
on unpacking was the slightly smaller 

size of the FT-3DE. It’s just a bit shorter 

(easier to i t in a pocket!), but the most 
striking thing on powering up was the 

colour touchscreen. Although it didn’t 

bother me on the FT-2DE, some people 

felt the mono LCD screen was slow and 

poor quality. Not entirely fair, perhaps, but 

the FT-3DE’s screen is dei nitely better 
quality and much sharper to read.

Tim Kirby G4VXE,

longworthtim@gmail.com

First Impressions
Because there’s no Fusion repeater 

around West Oxfordshire, my i rst test 
of the FT-3DE was to hook it up to my 

computer running the Wires-X software 

and use it in Personal Digital Node 

coni guration to connect to the GB3SP 
repeater in Pembrokeshire. Martin 

GW3XJQ was on hand to give me an 

audio report and coni rm that it sounded 
good. The initial test in PDN mode was 

in Direct Mode, where you use the rig 

essentially as a speaker/microphone 

connected to the computer by the 

optional SCU-19 cable, which I already 

had for use with the FT-2DE. Later, I 

tested the rig in Access Point mode, with 

the FT-3DE connected to the computer 

by the same cable but, this time, the 

rig transmits on a frequency of your 

choosing, so you’ll need another Fusion-

enabled rig to access it. I used my FT-2DE 

as the end user radio. This too worked 

i ne and Martin GW3XJQ was on hand 
again (thank you!) to give another report.

I also tried the FT-3DE accessing the 

America Link ‘room’ using my ZUMspot 

hotspot. This worked well and I enjoyed 

a couple of contacts around the world in 

C4FM digital quality, with the callsign of 

the station transmitting being displayed 

on the FT-3DE’s screen. Because the FT-

3DE has an internal GPS, if the station 
you are listening to is transmitting a GPS 
position, the FT-3DE can show a distance 

and bearing of that station, which can be 

quite interesting.

If you have a Fusion repeater close 

to you, or other stations with C4FM 

capability nearby, you will be able to make 

Yaesu FT-3DE 

144/432MHz 

Dual-Band 

Transceiver

Review

Tim Kirby G4VXE gets to try out a new
Yaesu handheld that offers an awful lot in a 
compact package.

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

use of the two digital voice modes DN 

(voice and data) and VW (high quality 

audio). As we’ve observed before in other 

Fusion reviews, the VW mode is fairly 

comparable to fully quieting FM in terms 

of speech quality. You can also take 

advantage of the Automatic Mode Select 

(AMS), which allows the rig to switch 

automatically between FM and C4FM 

transmissions. This happens very quickly 

and is a useful feature. 

GPS performance is good and I found 
the GPS would lock up fast, even with the 
rig inside the house − somewhat quicker, 
I felt, than the FT-2DE’s GPS. The Smart 
Navigation feature allows you to set 

waypoints (as you would on a ‘traditional 

GPS’) and navigate between them. 
With the supplied rubber duck antenna 

and the rig inside the house, I found I 

was able to hear the GB3WH 145MHz 
FM repeater, some 15 miles away from 
me, with a little noise. Sensitivity seemed 

about the same as with the FT-2DE and 

indeed, other handheld radios I have 

around the place. The rig’s sensitivity on 

70cm seems at least as good as expected 

and I was able to monitor the GB3TD 
repeater near Swindon quite comfortably, 

with the rig inside the house. I found 

FM (analogue) performance good, with 

received and transmitted audio quality 

reports being good. 

Bluetooth
The FT-3DE comes with a Bluetooth 

module installed as standard. Yaesu 

produce a Bluetooth headset (SSM-

BT10) but say that other commercially 

available headsets may work. I didn’t have 

a proper Bluetooth headset available to 

test, but I did have a £10 set of Bluetooth 

headphones. I tried pairing the two and to 

my surprise, it worked, with receive audio 

coming out of the headphones. Transmit 

audio was available too, although I’d say 

it was not of a quality to be proud of (the 

problem being in my cheap headset, of 

course!). You probably won’t need me to 

tell you that if you are planning to use a 

non-Yaesu Bluetooth headset, it is touch-

and-go as to whether it will work because 

Bluetooth implementations seem to be 

surprisingly different. I asked a friend 

who is able to use an Anytone AT-878 

Plus with the Bluetooth system in his Kia 

automobile whether the FT-3DE worked in 

the same way, but it did not appear to. 

Club Activity Monitor
Something new to Yaesu with the FT-3DE 

is the Club Activity Monitor (CAM). With 

this feature, you can assign particular 

memory channels to a group (I created 

a Swindon group with the GB3WH and 
GB3TD repeaters as part of that group 
and a Reading group with the GB3RD, 
GB3AW and GB3BN repeaters). You can 
be listening on another channel, switch on 

the CAM and then you will see a display 

of the channels in the group you have 

selected. So, for example, assuming I’ve 

selected ‘Swindon’, there is a graphical 

display of two bars, one for GB3WH 
and one for GB3TD. When one of those 
channels becomes active, you’ll see that 

displayed on your screen. Editing the 

names of the channels and so on is a bit 

of a faff from the rig’s keyboard, no doubt 

easier from programming software. The 

feature is neat. I liked it as a very visual 

method of scanning. I wonder if i rmware 
upgrades for other Yaesu rigs will include 

it in future. I’d actually assumed, reading 

about the feature, that it would be for 

C4FM channels only, but it works just i ne 
for analogue too. 

Incidentally, the CAM feature and 

some others, are described in the FT-3DE 

Advance (sic) Manual, which you can 

download from the Files section for the 

FT-3DE on the Yaesu website:

https://tinyurl.com/y55q5gws

There are various other optional 

manuals available to download, including 

ones for WIRES-X, Group Monitor (GM) 

Enter our competitions at www.radioenthusiast.co.uk/competitions
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and APRS, which you may wish to look at, 

depending on your interests.

The bandscope feature is somewhat 

similar, allowing you to graphically display 

where signals are found on the band – 

useful perhaps if you are new to an area. 

You can determine how many channels 

are checked − 19, 39 or 79. 

Wideband Receiver
The FT-3DE has a wideband receiver, 

capable of 0.5-999.5MHz. It comes with 
some pre-stored memory channels; the 

US weather channels (not much use to us 

in the UK), International Marine Channels 

(useful depending on how close to the 

sea you are!) and some international 

shortwave frequencies. With the rubber 

duck antenna, I did not notice any of the 

shortwave frequencies booming in during 

the day but, of course, conditions are not 

terribly good and with a small antenna 

you should not expect too much. 

One of the things I liked when I tried 

the FT-3DE’s little relative, the FT-70DR 

was the airband reception, which I 

thought was exceptional. The FT-3DE is 

similar and I was very pleased with the 

performance on the civil airband. The only 

minor disappointment in this regard (in 

common with many other rigs) was that 

although the military airband frequencies 

can be selected, you cannot select AM 

mode. 

Automatic Packet Reporting 
System (APRS)
One of the things I like about the FT-2 

and the FT-3 models is their ability to 

‘do’ APRS. I enjoy popping the handheld 

in a rucksack or a pocket on a walk 

and seeing what packets it picks up. If 

I get to a hilltop or other good location, 

I’ll launch a couple of beacon packets 

containing the GPS position and then, 
when I get home, I can see how far away I 

was heard, using the aprs.i website. The 
APRS frequency for 1200 baud packet in 

Europe is 144.800MHz (144.390MHz for 
any North American readers!). You can 

also use the APRS features to listen to, 

and indeed, transmit, the digipeater on the 

International Space Station and a couple 

of other APRS-enabled satellites. For 

that, you’ll need to tune to 145.825MHz. 
For satellite use, you might need to try 

a slightly more ‘gainy’ antenna than the 

supplied ‘rubber duck’ for reliable use, but 

you’ll almost certainly be able to get your 

signal digipeated, just using the antenna 

provided. 

Battery Life
Battery life seemed pretty good, although 

I felt that the colour screen probably 

drained the battery quicker than the FT-2 

does, as you’d expect. Certainly, I didn’t 

have any problem with battery life, but 

I don’t think it’s of the ‘charge once and 

forget for a while’ type. You’ll probably 

need to expect to charge it every day or 

so, depending on how much you transmit, 

use the GPS and so on.

Interchangeable accessories 
I was pleased to ind that the accessories 

are interchangeable between the FT-2 

and FT-3 models, so I was able to use my 

FT-2 charger (although of course, one 

is supplied with the FT-3DE), the SCU-

19 cable and, should you have one, the 

camera microphone. Batteries too, are 

interchangeable, which is good news if 

you have bought spares.

Overall
I enjoyed the FT-3DE. If you have a 

local Fusion repeater or have a digital 

hotspot, it could be a useful handheld 

for you. The ability to connect directly 

to the Yaesu WIRES-X network with the 

Personal Digital Node facility will expand 

your horizons. The capability to transmit 

and receive APRS packets is a useful 

and interesting one too. The quality of 

the colour touch screen is excellent and 

represents quite an improvement on the 

previous FT-2DE model. Transmitted 

and received audio was good in both 

analogue and digital modes.

This is obviously a high value handheld, 

compared with the many cheaper mostly 

Chinese units available, so you will 

probably only be interested in buying 

it if you are expecting to use the digital 

and APRS facilities of the unit. If you are 

wanting to use those facilities, I do not 

think you will be disappointed with the FT-

3DE. 

Our thanks to Martin Lynch and Sons 

for the loan of the review unit. It costs 

£379.95 (including VAT). See the ML&S 
website for details on how to order:

HamRadio.co.uk/FT3DE

Manufacturer’s Description

The new Yaesu FT-3DE is the worthy successor to the 
FT-1DE and FT-2DE. It provides reliable 5W RF power 
output in compact design and lightweight form factor 
(2.44 x 3.94 x 1.28in). Battery power-saving settings 
are available for each frequency band with TX output 
power level (5/2.5/1/0.3W) individually selectable. 
Even with the compact body, you will enjoy loud and 
clear C4FM voice quality from 700mW of audio power. 
Real Dual Band Operations (V+V, U+U, V+U, U+V) are 
available with two independent receivers. And the FT-
3DR supports simultaneous C4FM digital monitoring 
for both the A and B bands (C4FM/C4FM standby).

The FT-3DE is designed with a crisp high-
resolution 320 x 240 dot matrix full colour TFT LCD 
display, which clearly highlights the frequency of 
the operational bands. Utilising the Touch Sensitive 
Screen function of the display, three one-touch-
panel keys at the bottom of the display are used 
for changing the mode, direct frequency entry and 
various settings from the function menu display 

with ease of use in mind. With its highly visible full 
colour display, the new high-resolution Band Scope 
function enables users to monitor up to 79 channels 
centred around the current VFO frequency in real 
time. Number of channels scanned is selectable 
from 19, 39 or 79 channels. The already popular 
Automatic Mode Select (AMS), Digital Group ID (DG-
ID) operation, and Smart Navigation function are 
continued with the new FT3DE.

The FT-3DE fully supports the WiRES-X Portable 
Digital Node Function as well. In the same way as 
some other current C4FM transceivers, users can 
easily set up a portable digital node with the new FT-
3DE and the optional SCU-39 cable kit and enjoy the 
WiRES-X internet communication.

CAM (Club Channel Activity Monitor) function is 
one of the new advanced features of the FT3DE. Up 
to ten groups with ive channels per group each, of 
frequently used memory channels can be registered, 
and while receiving on the current channel, the 
signal strength of this channel and past peaks of the 

other channels in the group can be displayed and 
monitored. With a single touch of a channel bargraph, 
it becomes the active operating channel and the FT-
3DE users may immediately start communicating with 
other club members on that channel.

The built-in Bluetooth® unit can provide the 
Hands-Free Operation using the optional SSM-BT10 
headset or a commercially-available product. SSM-
BT10 is equipped with the PTT button and supports 
the voice activated transmission (VOX) function.

Other reinements include: Wide-range receive 
coverage with reception from 0.5MHz – 999.99MHz 
[less cellular] (A Band)/ 108MHz – 580MHz (B Band). 
Built-in high-sensitivity 66-channel GPS receiver: 
1200/9600bps APRS Data modem: 2200mAh High-
Capacity Li-ion Battery Pack (SBR-14LI) as standard: 
Voice Recording Function for the received and 
transmitting voice and audio data, which can be saved 
as an audio ile on the micro-SD card: simultaneous 
AM/FM broadcast Reception while monitoring two 
frequency channels: micro-SD Card Slot.
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A 
Happy New Year to all readers 

of HF Highlights and may 2020 

be a DX-fi lled year for you. To 
start the year, a good one to look 

for will be ZC4UW from the UK Sovereign 

Base Areas on Cyprus. The Cambridge 

University Wireless Society G6UW is 

celebrating its 100th anniversary in 2020 

and a group from the Society will be active 
from this semi-rare DXCC entity between 

January 2nd and 7th. The team will be 
active with 400W on 1.8 to 28MHz (though 
little propagation is expected above 

21MHz, and 5MHz operation is unlikely as 
they are limited to 15W EIRP). Antennas 
will be verticals and the main modes will be 

CW and SSB: the group will not use FT8 or 
FT4. Logs will be uploaded to Club Log and 

LoTW – if you want a paper QSL please use 
the Club Log OQRS (don’t send any cards 
direct or via the bureau). See:
zc4uw.com

Mt Athos
Since Monk Apollo SV2ASP/A Fig. 1, 

passed away last May (see HF Highlights

July 2019) there has been little activity 
from the DXCC entity of Mt Athos. Monk 

Iakovos SV2RSG has occasionally 

been active from the monastery of 

Koutloumousíou but until recently 
contacts with him have not counted for 
DXCC. However, on November 7th he was 
informed by the ARRL that, if he signs 
SV2RSG/A from Mt Athos, contacts will 
now be accepted. QSL direct: Iakovos says 
that QSLs will be sent in the fi rst week of 
the month after the arrival of your card.
qrz.com/db/sv2rsg

2020 Solar Forecast
We’re all impatient for solar cycle 25 to 
start in earnest (at least I am). The fi rst 
sunspots of the new cycle were seen in 
2019 but that doesn’t mean we’ll see an 
improvement in conditions any time soon. 
According to Australia’s Space Weather 
Services, the ‘T Index’ (SWS’s measure of 
how good or bad HF propagation is likely to 
be) is predicted to be at a value of –17 this 
month, deteriorating even further to –20 in 
May (the nadir of this cycle) and won’t be 
at a level above –17 again until November 
2020. Conditions should then start to pick 
up during 2021.

Steve Telenius-Lowe PJ4DX

teleniuslowe@gmail.com

sws.bom.gov.au/HF_Systems/6/4/1

October-November Activity
This month’s column covers the period 
from October 11th to November 10th. 
Most of the more interesting activations 
were in October with VP6R (Pitcairn), 
5K0K (San Andres & Providencia), 
D68CCC (Comoros), 5T2KW/5T5PA, Fig. 

2, Mauritania), and others, on the air. Not 
all were easy to work from the UK, though 
several appeared in our correspondents’ 
logs this month (see ‘Around the Bands’).

October also saw the CQWW DX Phone 
contest, which always provides plenty 

of activity. I was lucky enough to be 
invited to be a guest operator at PJ4K, 
a new American-owned contest station 

here on Bonaire. The station is still under 
construction. There are three 43m (140ft) 
towers and more antennas are going up 
all the time, Fig. 3. CQWW often appears 
to create its own propagation but even 
so I was astonished at just how good 
conditions were on 21MHz. Apparently 
‘dead’ much of the time, PJ4K made 3492 
QSOs with 132 DXCC entities on 21MHz 
alone, though the station’s stack of three 
phased 4-element Yagis certainly helped!

Readers’ News
Victor Brand G3JNB found conditions in 
mid-October poor so “it was time to drop 

down to QRP and enjoy what was on offer, 

including RK9LWO (Asiatic Russia) on 40m 

and S01WS on 30m. Then, just for the day 

on 22nd, the DX bands erupted and I worked 

5K0K (San Andres) on 17m where I also 

copied a weak VP6R (Pitcairn).” Victor said 

that D68CCC was the only signal audible on 
17m on the evening of the 25th: “Booming 

in here, they were soon in the log; minutes 

later they vanished! Then on the following 

Sunday, whilst the CQWW SSB contest 

raged above me, I found them again on 15m, 

lonely and calling CQ, and I suspect they 

were quite glad to hear from me!” Victor 

reported that VP6R was unheard again 
until 30th, “when they were unexpectedly 

strong on 18069kHz but unworkable and 

eventually faded out... However, 40m did 

yield Comoros yet again at 2220UTC after 

considerable perseverance in the pile-up!” 

Mt Athos Operation Accredited

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

Unfortunately, VP6R never did make it into 
the G3JNB log, although on 31st “early that 

evening, Robert T6AA in Kabul came back 

on 40m to my fi rst call.”
Reg Williams G0OOF was pleased to 

report “a good month” with some good 

contacts before, during and after the 
CQWW contest. “Outside the contest I was 

pleased to work two expeditions, 5K0K 

(San Andres & Providencia) and D68CCC 

(Comoros), both on 17m... 17m has been a 

great band to work just using a wire dipole 

not too high above ground producing QSOs 

with South Africa, Belize, Liberia and St 

Pierre & Miquelon plus others. The one that 

got away was VP6R. Maybe next time. The 

CQWW contest was very enjoyable. Good 

band openings each day on 20, 15 and 

10m. A good number of Caribbean islands 

and South American countries worked on 

20 and 15m... I was particularly pleased to 

work a couple of USA east coast stations on 

80m and Bonaire stations [PJ4NG and PJ4K 
– Ed] on other bands.... All in all a good 

month.”

Owen Williams G0PHY sent in his report 

earlier than usual as he and his wife were 
off to Singapore and New Zealand. “Not 

many contacts this month, a lot of time 

HF Highlights

Steve Telenius-Lowe PJ4DX highlights a 
forthcoming DXpedition and reports on the 
accreditation of SV2RSG/A.

Fig. 1: QSL from the late Monk Apollo SV2ASP/A 

on Mt Athos. Fig. 2: Johannes 5T5PA at his home 

station. In October he and Evert 5T2KW operated 

portable from the remote Cap Blanc area, to great 

effect (photo: qrz.com). Fig. 3: Two of the three 

towers at PJ4K: left 10m 5-ele and 40m 2-ele, 

right 15m 3 x 4-eles and 20m 4-ele Yagis.

Fig. 4: Tim G4DBL operating as ZB2BU/P, with 

a little help from his friends. Fig. 5: The PA/

OS8D/P station on the North Sea coast in the 

Netherlands. Fig. 6: Award celebrating the 18th 

birthday of HRH Princess Elisabeth of Belgium.

1
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spent listening for VP6R, unsuccessfully as 
it happened. However, contacts were made 
with D68CCC on 14 and 18MHz (18MHz 
being a new band slot).”

During Jamboree On The Air, Gibraltar 
Amateur Radio Society members John 

King ZB2JK, Kevin Hewitt ZB2GI and club 
regular Mike Wilson G4GOU operated 

ZB2FFG from the Wellington Front 
Fortifi cation, home of the 1st/4th (Marquis 
of Milford Haven’s Own) Gibraltar Scout 
Group. Kevin reported that poor conditions 
and a high noise level made operating 

diffi cult but they managed contacts with 
Scout groups in Luxembourg and the 
Netherlands. During the month Kevin also 
operated as ZB2BU/P from the Top of the 
Rock, where he was joined by John ZB2JK
and Tim G4DBL , Fig. 4, who was visiting 

Gibraltar.
Carl Mason GW0VSW wrote that “It 

seems it takes yet another contest to open 
up a few bands. I tried the CQWW weekend 
to work some SSB stations running the 
Xiegu G90 at 4W (I forgot to select 5W!) 
and a combination of a newly-installed 
inverted-V G5RV and my indoor ‘Crown’ loop 
wire antenna. It was good to see just how 
well the low power would do with the bands 
in such poor shape... I am not often to be 
found using SSB and was pleased to make 
48 DX entities after two days hard graft but 
disappointed to only work 202 stations... As 
usual, the following day there was little to be 
heard on any band! It will be interesting to 
see the fi nal contest results and what others 
were able to achieve with a maximum 
power of just 5W.”

Chris Colclough G1VDP uses all modes 
at 100W from a Kenwood TS-590S to an 

MW0JZE Hexbeam and 30/40m dipoles. 
He commented, “It was amazing the 
difference between central UK and coastal 
stations in being able to work VP6R, the 
Pitcairn expedition, as I only heard them on 
a couple of occasions at the start and end 
of the expedition. Yes, I managed to get 
them on 40 and 17m FT8 but it would have 
been nice to have had a CW or SSB contact 
with them to say I had actually worked 
them, but it still seems to be my bogey 
DXCC entity. In comparison, the D68CCC 
expedition seemed to have a pipeline direct 
to the UK and I managed to work them on 
20 through to 10m on all modes – with the 
exception of 20m on any digi modes... Most 
of the FT8 contacts have come from me 
calling CQ, and there is one huge thrill when 
a rare(ish) DX station calls you.”

Tony Usher G4HZW said “I spent most 
of my available time on 10m with the 
occasional foray onto 40m. The higher 
bands have been poor except during the 
weekend of October 26 and 27th with 
‘contest conditions’ prevailing during the 
CQWW contest and I fi red up the TS-830 to 
work some SSB as a pleasant change from 
FT8.” On 10m Tony made “just 26 FT8/FT4 
contacts this period [but] 60 on SSB during 
CQWW.”

Terry Martin M0CLH wrote “At last, some 
autumnally-enhanced propagation! Some 
decent DX in this period, including VP6R as 
an ATNO [All-Time New One] for me and 
T6AA on a couple of bands for a new mode 
and a number of other welcome slots. Even 
a couple of them on 10m! Haven’t yet heard 
YJ (Vanuatu) or FO/M (Marquesas) but 
we live in hope. Again, I am appalled at the 
number of occurrences of deliberate QRM 

over DXpeditions which have cost a lot of 
money and effort to organise and deliver. I 
cannot understand the mentality (or lack of 
it) of people who engage in such activity... 
Hoping for a few more sunspots from the 
new cycle.”

On November 2nd Etienne Vrebos 

OS8D/ON8DN wrote that he “made 
some PA/OS8D/P activities today (Fig. 

5), exceptionally blue sky between weeks 
of rain, and 10°C but very windy at North 
Sea beaches in Holland, surrounded by 
saltwater 360°. Beautiful QSOs all over 
Europe on 20m only with my Yaesu FT-891 
at 50W and my small vertical antenna, but 
really performing well. Surprise this morning 
at 1040UTC: KP4EYT with a 59+ and 

2 3
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Heriberto told me 59 too! I couldn’t believe 

my ears, he told me it was 0640UTC in his 

town. Most of my reports were 59+ from 

Moscow to south Portugal, from Tallinn 

to Sicily.” During the month Etienne made 
suffi cient contacts with OR18 stations 
celebrating the 18th birthday of HRH 
Princess Elisabeth of Belgium to qualify for 
the special event’s Gold award, Fig. 6.
or0yal.uba.be

Around the Bands
Since this is the start of a new year it 

would seem a good time to introduce a 
small change in this section. The bands 
will now be referred to in MHz rather than 
metres. Loggings of European stations 
made from Europe are generally not listed 
in order to save valuable column inches 
though there’ll always be exceptions, such 
as those rare DXCCs (Mt Athos, Franz 
Josef Land etc) or IOTAs, DXpeditions to 
places such as the Isle of Man or Market 
Reef, some special event stations and the 
like. But ‘regular’ French, German, Italian, 
European Russian and similar stations 
won’t be listed because they can be worked 
any time, even with QRP.

When sending in reports it would help 
if your loggings are sorted fi rstly by band 
(from 1.8 to 28MHz), then by mode (SSB, 
CW, FT8, others) and fi nally by alphabetical 
callsign (and not chronologically). All 
formats are welcomed, provided I’m able to 
extract the text.

Reg G0OOF 3.5MHz SSB: CN3A, CR3DX, 
N5DX. 7MHz SSB: 7X3WPL, A73A, D4C, 
V26B, V47T, W3LPL. 14MHz SSB: A73A, 
D4C, ED9E, FY5KE, NP2P, P40T, PJ2T, PJ4K, 
PJ4NG, PZ5K, V26B, V47T, ZF1A. 18MHz 

SSB: 5K0K, 9K2HS, D68CCC, FP/KV1J, 
V31JW, ZS1OPB. 21MHz SSB: 6W1RY, 

8P5A, A73A, HI3LT, KP3Z, P40T, PJ2T, PJ4K, 
PZ5K, V26B, V47T, V55A, ZD7FT, ZP5AA.

Owen G0PHY 14MHz SSB: 4U2U, 8P5A, 
D68CCC, V26B. 18MHz SSB: D68CCC.

Kevin ZB2GI/P and the GARS club call 
ZB2BU/P worked 14MHz SSB: 9Z4ZB, 
AA8DC, CT9ABA, KP4RMS, N4ZY, PY7CPC, 
VE1RY, VO1AW, W1YY/7, ZP5DBC.

Carl GW0VSW 3.5MHz SSB: EF8R.
7MHz SSB: EF8R. 14MHz SSB: CR3DX, 
ED8H, ED9E. 14MHz CW: KP2/NY3B. 
18MHz CW: 4U25B. 21MHz SSB: CR3DX, 
IH9P, TC0F. 28MHz SSB: P33W, D4C.

Chris G1VDP 3.5MHz CW: 5T2KW. 
7MHz SSB: OR0YAL (plus many OR18 
stations), PE33EUDXF. 7MHz FT8: T6AA, 
VP6R. 10MHz CW: OR18TLS. 14MHz 

SSB: D68CCC, JW6VDA. 14MHz CW:

D68CCC, PJ2/KB7Q, TI7/KL9A. 14MHz 

FT8: 5K0K, 9G2HO, AE1N, JA1GRM, 
RU0LL, TI7/KC5HWB, VE1DBM, YB1RUS. 
18MHz SSB: A41CK, D68CCC. 18MHz CW:

5J500L, D68CCC, VP2VEM. 18MHz RTTY:

D68CCC. 18MHz FT8: 9X2AW, AE4CC, 
BV1EK, D68CCC, HK6JCF, JA4LKB, OD5VN, 
PY2PRB, R9YQ, TA3AHJ, V31MA, VA3TTB, 
VP6R. 21MHz SSB: D68CCC. 21MHz 

CW: 5R8UI, D68CCC, XQ6CF. 21MHz FT8:

D68CCC, JA3KVT, PU4ISA, RU9YP. 24MHz 

SSB: D68CCC. 24MHz CW: D68CCC. 
24MHz FT8: D68CCC. 28MHz SSB:

D68CCC. 28MHz CW: D68CCC. 28MHz 

FT8: D68CCC.
Tony G4HZW 7MHz SSB: D4C, PJ4K, 

VO1GCR. 7MHz FT8 / FT4: 4Z4DX, 8P2K, 
D44TWO, PJ2LJG, TF3VS, UA9TK, VK1MA, 
VO1VO, KA6U/VY2, XP2A, YV5JLO, ZL2OK 
plus “all contiguous W call areas including 

W6DR (CA), N7VDS (NV).” 28MHz SSB:

D4C, FR4QT, P33W, SV9GPV, V55A. 28MHz 

FT8: 5T5PA, CE LU and PY, W5E, ZS5PD, 
ZS6AYE.

Terry M0CLH 7MHz SSB: OR18LVN. 
7MHz FT8: A62A, BI8DHZ, RX9DJ, T6AA. 
10MHz CW: OX7AM, T6AA. 10MHz FT8:

UN7IT, VP6R. 14MHz SSB: SV9/SV0IG, 
VE3EJ. 14MHz CW: A71A, N3F. 14MHz 

RTTY: FS/F4EQE, HC1MD/2, N0BUI, VP5/
KD3TB, YC1OVY. 18MHz CW: D68CCC, 
VP2VEM. 18MHz FT8: 7Z1AL, AE0DC, 
CO3JR, HI7MC, HK3C, LU4JHF, VP6R, 
XV1X. 21MHz CW: 5K0K, D68CCC. 21MHz 

FT8: FH/DL9HAL, FR1GV, J28PJ, KD2CYU, 
LU2DAJ, PU1JSV, V51MA, YB2BNN, 
ZS2EZ. 24MHz FT8: CN8AM. 28MHz FT8:

3B8CW, D68CCC.
Etienne OS8D / ON8DN: 7MHz SSB:

5T5PA, VP6R. 14MHz SSB: D68CCC, 
E20WXA, HS0ZLV, KP4EYT, RU0LM, 
UK8IAR, ZB3Y, ZF2WW. 18MHz SSB:

5H3MB, 9K2OD, D68CCC, OX7AM, S79W. 
21MHz SSB: CN44MS, CX8TC, D4C, 
FY5KE, PJ2/ON4ANN, PJ4K, T6A, V55A, 
YW1K.

Signing Off
Thanks to all contributors. Please send 
all input 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 
March issue the deadline is January 11th. 
73, Steve PJ4DX.

5

6



RSGB BOOKSHOP

See our full range at www.rsgbshop.org 
Radio Society of Great Britain, 3 Abbey Court, Priory Business Park, Bedford, MK44 3WH. Tel: 01234 832 700

Always the best Amateur Radio books

E
&

O
E
 (

A
ll 

p
ri

ce
s 

sh
o

w
n

 p
lu

s 
p

&
p

)

RSGBSHOP

RSGB

radiotoday

Size 174x240mm, 160 pages

ISBN 9781 9101 9366 2

Price: £12.99

guide to
the Icom IC-7610
By Andrew Barron, ZL3DW

Within a few short months the Icom IC-
7610 radio, became a ‘best seller’. This 
SDR - based radio has simply become 
the measure by which other radios are 
being judged. Andrew Barron, ZL3DW, 
an acknowledged SDR expert, sets out in 
this book to highlight the myriad of options 
available to users.

On opening the box of the Icom IC-7610, 
you may be surprised by how many 
settings and controls there are. This should 
not deter you as this is where this book 
comes in. From the first steps with the 
panadapter display and its ‘FIX’ spectrum 
display mode, this book guides you. The 
biggest advantage that the IC-7610 offers 
over its rivals at a similar price level is the 
two completely independent receivers, so 
Andrew explains the changes this makes 
to the way you operate the radio. The 
touchscreen controls are explained so 
you get to know the radio through using it 
and through delving into every control and 
menu setting. 

The IC-7610 is a truly exceptional radio 
and if you are interested in purchasing one, 
this guide provides invaluable reading. 

guide to 
the Icom IC-7300
By Andrew Barron, ZL3DW

The Icom IC-7300 radio is one of the best-
selling radios of recent years but, as an owner 
or potential buyer, are you aware of all the 
features it has and how to achieve the potential 
of the radio? The Radio Today guide to the 
Icom IC-7300 sets out to provide exactly 
what you want.

This book highlights the myriad of 
options available. The Radio Today guide 
to the Icom IC-7300 doesn’t duplicate 
the manuals that describe each button, 
function, and control but is a “how to do 
it” book with easy to follow step by step 
instructions. The Icom IC-7300 has many 
settings and controls to learn. The inclusion 
of the ‘panadapter’ or ‘band-scope’ marks 
out the radio as being excellent value but 
there is a lot more. The radio has VOX 
(voice operated transmit switching), a 
built-in antenna tuner, coverage of the 6m 
(50MHz) and 4m (70MHz) amateur radio 
bands. And it has a voice keyer, RTTY 
and CW keyer memories, and an RTTY 
decoder. 

The Radio Today guide to the Icom IC-
7300 provides invaluable reading for every 
owner or potential purchaser.

radiotoday

Size 176x240mm, 160 Pages

ISBN: 9781 9101 9373 0

Price £12.99

guide to
the Icom IC-9700
By Andrew Barron, ZL3DW

The Radio Today guide to the Icom IC-9700
is the third in this series of books aimed at 
getting the most out of your radio. Written in 
the same style as the other books in the series, 
you get a practical guide that helps you get 
the most out of this radio and what is possible 
with the ground-breaking Icom IC-9700. 

The Icom IC-9700 is the first full 
power, multi-mode, VHF/UHF amateur 
radio transceiver to be based on SDR 
technology. It is a transceiver for VHF and 
UHF DX operation, working satellites, 
EME and repeater operation, supporting 
both traditional FM repeaters and D-Star 
digital. This book highlights the myriad 
of options available to users, many of 
which have never been available on VHF/
UHF transceivers before. As usual, this 
book does not duplicate the manuals that 
describe each button, function, and control 
but is a “how to do it” book with easy to 
follow step by step instructions. 

All of the great new features included in the 
IC-9700 can make it quite a complicated 
radio to configure and operate, but the 
Radio Today guide to the Icom IC-9700
covers every control and menu setting.

radiotoday

Size 176x240mm, 224 Pages

ISBN: 9781 9101 9380 8

Price £14.99
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S
ometimes, things just grab your 

attention! Scrolling through Twitter 

one day, I spotted some tweets 

from Air Antennas (@AntennaAir) 

about an infl atable antenna for the 2m 
band. I was intrigued and decided to fi nd 
out more.

The man behind the antenna is Tom 

Morris GM3HHN, Fig. 1, who has been 

professionally involved in the design 

and sale of antennas for many years, 

mostly for the 2G, 3G, 4G and now 5G 
markets. Tom writes, “I came up with the 

infl atable Ham antenna, about four years 
ago. As a QRP and SOTA fan, I wanted a 
suitable antenna that could work as a base, 
portable etc, but be able to carry it in a 
rucksack, with very little effort!”

What does Tom say about the antenna? 

“A professionally made, robust, fully 
portable and waterproof infl atable antenna, 
for the amateur bands. A 144-148MHz 
version, Perfect for Base, SOTA, Emergency 
Comms and just good old backpacking 
fun! Hang it from a tree, a pole, or fi x it to a 
fence etc, supplied with an overhang fl ap 
at the top, as well as eyelets to string it up 
anywhere!”

On Arrival
The antenna arrived, well-packaged in a 

neat pouch with the antenna folded up 

inside, Fig. 2. To put in a rucksack or in the 

boot of the car, it’s perfect because the 

pouch is really compact as well as being a 

bit squashy, which always helps with the 

packing process. The pouch is secured 

by a strong Velcro strip. The antenna 

is terminated in a PL-259 connector 
connected to the antenna by RG-174 coax.

The RG-174 enters the bottom of the 
infl atable antenna, which is, of course, 
sealed. So, in the unlikely event that there 

was a problem with the coax, I am not sure 
how easy it would be to re-terminate the 

antenna. The infl atable sleeve containing 
the antenna unfurls to a length of around 

5ft.

Tim Kirby G4VXE

longworthtim@gmail.com

At the top of the antenna there is a fl ap 
that you can use to hang the antenna on 

a small pole or mast. There are also a 

couple of eyelets that you can tie a loop of 

wire or string through, which you can use 

to hang the antenna from a branch, hook 

or whatever’s convenient.

At the base of the antenna there’s a 

red tube, which you can use to infl ate the 
antenna. The valve looks suspiciously like 

the same sort of valve you’d use to infl ate 
and defl ate a life jacket. Give a couple of 
puffs into the valve to infl ate the antenna 
and when you’re ready to defl ate it, pop 
a fi nger into the end of the valve and the 
air will come out – you’ll probably want to 

press down on the sleeve of the antenna 

to make sure you’ve got as much of the air 

out as possible so that you can pack and 

fold it back into the carrying pouch.

Also, at the base of the antenna there 

are a couple of Velcro straps that you 

might use to secure the antenna in 

position. Having said that, I found that I 

couldn’t get enough air into the antenna to 

make it rigid enough such that the antenna 

didn’t fold back over on itself under its 

own weight. I talked to Tom about this 

and he confi rmed that he generally hangs 
the antenna rather than using the Velcro 

straps, but you might use them as an 

additional support.

In Use
How did it work on the air? Well, I infl ated 
the antenna, Fig. 3, and propped it up in 

the maple tree in our garden at a height 

The Ham Air 2m Half-Wave 

Vertical Inflatable Antenna

of around 15ft above the ground. The 
Swindon GB3WH and Reading GB3RD 
repeaters were absolutely end-stop over a 

distance of 15 to 20 miles, whereas there 
is some noise on a handheld and rubber 

duck antenna on receive. I was pleased 

to fi nd that I could get into both repeaters 
with a watt or two. Hugh G4JTO confi rmed 
that I was a fully quieting signal on GB3WH 
and I had a quick contact with Jonathan 

M0JSX on GB3RD. Jonathan was having 
problems receiving me but after some 

investigation, that proved to be an issue 

between GB3RD and Jonathan. 
Next day, I wanted to try the antenna a 

little higher in the air, so I screwed a cup 

hook into some wood below the eaves 

of the house, just outside an upstairs 

window and suspended the antenna from 

that, Fig. 4. With 1W I was pleased to fi nd 
that I could access the GB3NE repeater at 

Review

Tim Kirby G4VXE reviews a 2m antenna that is a little out of the ordinary!

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

SPECIFICATION AS PROVIDED:

Design: .................................Half-wave

Tx: ................................ 144 to 148MHz 

Rx: ................................ 118 to 174MHz 

Gain ...............................................3dB 

Power handling ............................. 75W

Length: ............................................5ft

VSWR <1.5 @ 145.500MHz 

Cable Supplied to PL259, 6m

Very Lightweight 

Fireproof material

1
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Review

Newbury, which is inaudible on a handheld 

and standard rubber duck antenna at 

ground level in the garden, so the antenna 

was providing plenty of gain. I felt the 

ability to deploy the antenna simply at 

a decent height was a real positive and 

something that would be very useful at a 

temporary location, for example. With the 
thin coax, it would be easy to get through 
a window frame, although make sure you 

don’t pinch or sever the cable.

As a portable antenna for hilltop 

operation, the antenna is simple to 

transport and deploy. You could hang it 

from a pole or if there is a convenient tree, 

hang it from a branch. You can also prop 

the antenna up against a wall or a fence, 

although because it is so light, you may 

need to try and secure it so that it does not 

blow over if there is anything above a light 

wind.

Reaction to the Air Antenna has been 

positive and most people seemed 

interested and intrigued by the concept. 

Some were interested in infl ating the 
antenna with helium and having it self-

supported. I didn’t try that as part of the 

review, but gather from Tom Morris that 

it has been successfully tried and tested. 

One person I spoke to couldn’t see the 

point of having an infl atable antenna 
but I think the high-portability and easy 

deployment speaks for itself.

Conclusion

I found the antenna worked well and can 

see that it would work very well indeed 

as a SOTA antenna – easy to transport 

in a rucksack and an effi cient antenna 
once you get to the top of the hill. Part 

of me wished that it was a dual-band 

2m/70cm model because it’s often nice 

to cover both bands when you’re portable. 

Speaking to Tom it sounded as though 

a dual-band model might be available in 

the future, with the design currently being 

tweaked.  Tom also has other infl atable 
antennas in the offi ng; a 20m version 
that we hope to review here in PW, a UHF 

model for 70cm and PMR that will be only 
4ft long as well as a version designed for 
the Military, covering 200-380MHz.

The 2m antenna costs £99.
You can contact Tom Morris on Twitter

@AntennaAir

or e-mail him at

air-antennas@europe.com

for more details or to make a purchase.

Fig. 1: The designer, Tom GM3HHN.

Fig. 2: The complete package on arrival.

Fig. 3: Infl ated at ground level.
Fig. 4: Suspended from the eaves.

Enter our competitions at www.radioenthusiast.co.uk/competitions
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INRICO T320 4G/WIFI Network Handheld Radio  .................................. £229.99 £169.99

This radio is cellular so works like a walkie talkie but uses the cellular network as a repeater!

This means hand held to hand held or handheld to mobile comms around the world.

Companies like ID offer a suitable sim with EU roaming from £3.99 a month or if you are in the 

UK Freedompop is available otherwise you can use it on Wifi  Using Apps like Zello & Teamspeak 

you can talk privately for just the cost of your sim!

Key Features: Intelligent Global Intercom ■ More than 80 Hours standby time ■ Dual chamber 

speaker to give Enhanced audio ■ GPS built in ■ Micro 5 pin data line ■ Supports MP3 & MP4
■ 2.4 inch High Quality Screen ■ Extended memory up to 32GB ■ Waterproof IP54

INRICO T199 Network Handheld Radio ................................................£109.99 £99.95

The Inrico T199 network radio transceiver is a hand held portable ‘screenless’ network radio 

device with programmable rotary channel selection knob, side mounted PTT button, two pro-

grammable function buttons, ‘dual port socket’ for external speaker-mic or separate external 

headphone & mic. The external GSM/3G antenna works well but can be replaced with a high gain 

antenna to extend operating range.

INRICO TM-7PLUS 4G/WIFI Network 

Mobile Radio  .............................£159.95

The Inrico TM-7plus is the fi rst 4G mobile net-

work 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!

Offi cial Distributers

Base
FT-DX101MP HF/50/70MHz 200W version transceiver ...............................£4139.95

FT-DX101D HF/50/70MHz 100W version transceiver ..................................£3149.95

FT-DX3000 HF/50MHz 100W Transceiver .........................£1449.00 Now £1390.00

FT-DX1200 HF/50MHz 100W Transceiver ...................................................... £919.00

FT-991A HF/50/144/430 MHz All mode fi eld transceiver .............................£1199.00

FT-450D HF/50MHz entry level transceiver .................................................... £599.99

Mobile/Portable
FT-857D HF/VHF/UHF 160-70cm 100W SSB/AM/CW/FM Transceiver ........... £679.95

FT-891 HF/50MHz 160-6m 100W all mode transceiver ................................. £579.00

FT-818 HF/VHF/UHF 160-70cm 5W backpack transceiver ............................ £574.99

FTM-400XDE Dual band 2/70cm digital mobile transceiver . £479.00 Now £369.00

FTM-100DE Dual band 2/70cm digital mobile transceiver ............................ £299.00

FT-8900 Quad band 10/6/2/70cm mobile transceiver ................................... £269.00

FTM-3200DE 2m digital mobile transceiver................................................... £179.00

FTM-3207DE 70cm 55w digital transceiver .................................................. £189.95

FT-2980E 2m FM 80W mobile transceiver ..................................................... £149.00

FTM-3100DE 2m analogue transceiver ................................ £129.00 Now £124.99

Handheld
FT-3DE Digital dual band 2/70cm handheld transceiver................................. £379.95

FT-2DE Digital dual band 2/70cm handheld transceiver........ £379.00 Now £299.00

FT-70DE Digital dual band 2/70cm handheld transceiver ..... £189.00 Now £169.00

VX-6E Dual band 2/70cm handheld transceiver .................... £189.00 Now £150.00

FT-65E Dual band 2/70cm entry level handheld transceiver .............................£89.95

FT-25E Single band 2m band transceiver ..........................................................£69.00

‘NEW’ FT-4X Dual band FM handie great value  .......................................£62.95

Base
IC-7610 HF/50MHz SDR base transceiver  .....................................£3499.95

Following on from the technology incorporated into the IC-7300, the IC-7610 

adopts the same RF direct sampling system for signal processing. By converting 

the analogue signal directly to a digital signal and processing it within the FPGA 

(Field Programmable Gate Array), it provides improved transmission phase noise 

and excellent RMDR of 105 dB (at 1 kHz detuning).

IC-9700 2/70/23cm 100W all mode transceiver ..........................................£1795.00

IC-7300  HF/50/70MHz base transceiver  ..............................................£1199.00

The IC-7300 is a revolutionary compact radio that will excite HF operators from 

beginners to experts. This new model has a high-performance real-time spectrum 

scope and employs a new RF direct sampling system.

IC-7100 HF/VHF/UHF base/mobile transceiver £1199.95 new low price £999.95

Mobile
ID-5100E Deluxe dual band D-STAR mobile transceiver ................................ £729.95

ID-5100E Dual band D-STAR mobile transceiver ........................................... £574.95

IC-2730E Dual band mobile transceiver  .................................................£289.00

This stunning new dual band mobile transceiver features a large high-contrast LCD 

screen with backlight, V/V and U/U simultaneous receive capability and optional 

Bluetooth® connectivity for hands-free and remote control communications.

Handheld
ID-51 PLUS 2 Dual Band D-STAR transceiver ................................................. £379.00

Base

TS-590SG All mode HF Transceiver  ......................................................£1449.95

TS-480SAT HF/50MHz 100W All mode transceiver  ................................£849.95

TS-480HX HF/50MHz 200W All mode transceiver ..................................£899.99

Mobile

TM-D710GE Dual band 2/70cm with APRS transceiver .............................£549.95

TM-281E Single band 2m 65w transceiver ................................................£169.99

Handheld

TH-D74E Dual band 2/70cm with GPS .......................................................£549.00

New version of this ever popular handie - and 

now with a 4.5W on 2m -  Comes complete with 

desktop charger, antenna, belt clip & high power 

1800mAh battery and now with FREE earpiece all 

for less than £30!

UV-5RC+ Dual band 136-174/400-480MHz

4.5W handheld transceiver ............................ £29.95

BL-5 Replacement 1800mAh battery ........... £12.95

UV-5SM Fist speaker microphone ...................£9.95

UV-5BE Battery eliminator ...............................£9.95

UV-5SC Soft case ............................................£9.95

UV-5PC Software cable ...................................£9.95

AT-D878UV DMR & Analogue Handheld Transceiver £199.99 NOW £169.99

AT-D878UV PLUS with Bluetooth £199.99
The AnyTone D878UV radio is a VHF and UHF radio with both Digital DMR (Tier I and II) and Analog capabilities. All the features of 

the excellent Anytone 868 with the addition of Roaming & Analogue APRS support (Includes GPS as standard) Offering a total of 

4,000 channels (Analog and Digital), 10,000 Digital Talk Groups, and up to 150,000 contacts, as well as multiple DMR ID numbers 

(Radio ID’s) for a single radio. This enables Moonraker to supply it pre-programmed with all UK DMR and analogue vhf/uhf 

repeaters Supplied with a 3100 mAh battery the radio will give a good working days performance.

Includes: • Latest Moonraker Code Plug • Antenna • Charger • AC Adaptor • Li-ion Battery Pack (3100mAh)

• Belt Clip • Instruction Manual • Programming Cable • Software (download)

CASHBACK PROGRAM
Buy the following before 31st December

to get cash back from Yaesu

FT-DX101MP £90.00 • DT-DX101D £90.00
FT-991A £135.00 • FT-818ND £45.00

CHECK OUR WEB FOR EXTRA DEALS ON THESE TOP LINES

2624 2916 1416
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166

141

83

133

AT-D578UV PLUS FM/DMR
Mobile Transceiver £349.95

The most anticipated DMR radio of the year!
The Anytone AT-D578UV-PLUS is a true twin band radio for digital DMR radio systems, compatible to MOTOTRBO 

Tier 1 and 2. Traditional FM is of course equally supported. In contrast to many other DMR radios the AT-D578UV-

PLUS offers real VFO operations, 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. Of course the AT-D578UV offers these memories as well, but you are not limited to those memory 

channels. Another difference to other DMR radios is the possibility to modify most parameters of the transceiver. 

This is useful because you do not need to hook up a computer for each minute change in the settings.  

Specifi cations:

• Frequency Range: 136 - 174 & 400 - 480 MHz / 66 - 88 & 136 - 174 MHz

• Power: VHF 60W/25W/10W UHF 50W/25W/10W

Key Features: Working Mode: Full duplex on UU, UV, VV, VU. Dual 

RX(Analogue+DMR or Analogue+Analogue) • True 2 slot: DMR Tier 

1 and 2 compliant • Auto-senses digital or analogue reception • 

4000 Channels + VFO, 10,000 Talk Groups with 200,000 digital 

contacts • Display: 1.77 inch TFT colour LCD, dual display, dual 

PA, dual PTT • Bandwidth: 12.5K/25K (Analog), 12.5K (DMR) 

• Weather Alerts • VOX Function, Digital Recording and Play 

• DTMF/2TONE/5TONE encode and decode • AES256 

digital encryption, Zone Selection • SMS via keyboard 

• Crossband repeater function • Ranging function 

between radios with GPS • Roaming function, Talker 

Alias functionEmergency Alarm (with GPS data 

transmission • IP Connect to Motorola Repeater

• Software is a download

The most anticipated DMR radio of the year!

NOW IN 

STOCK

A very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customersA very Merry Christmas to all our customers



VHF/UHF Mobiles
GF151 Glass Mount 2/70cm, Gain 2.9/4.3dBd, Length 78cm complete 

with 4m cable and PL259 .............................................................. £29.95 

MRM-100 MICRO MAG 2/70cm, Gain 0.5/3.0dBd, Length 55cm, 1” 

magnetic base with 4m coax and BNC  .......................................... £19.95 

MR700 2/70cm, Gain 0/3.0dBd, Length 50cm, 3/8 fi tting ................ £9.95 

MR777 2/70cm, Gain 2.8/4.8dBd, Length 150cm, 

3/8 fi tting ....................................................................................... £19.95

MRQ525 2/70cm, Gain 0.5/3.2dBd, Length 43cm, PL259 fi tting

(high quality) .................................................................................. £19.95 

MRQ500 2/70cm, Gain 3.2/5.8dBd, Length 95cm, PL259 fi tting 

(high quality) .................................................................................. £26.95 

MRQ750 2/70cm, Gain 5.5/8.0dBd, Length 150cm, PL259 fi tting 

(high quality) .................................................................................. £36.95

MRQ800 6/2/70cm Gain 3.0dBi/5.0/7.5dBdBd, Length 150cm, PL259 

fi tting (high quality) ....................................................................... .£39.95 

MRQ273 2/70/23cm Gain 3.5/5.5/7.5dBdBd, Length 85cm, PL259 fi tting 

(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 fi tting ............................................ £49.95

Multiband Mobile
Why buy loads of different antennas when Moonraker 

has one to cover all!  SPX series has a unique fl y 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 fi tting 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 fi tting .................................... £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 fi tting  ............................ £59.95

GRP Fibreglass
Base Antennas
Diamond quality – 
Moonraker pricing
These high gain antennas have been pre-tuned for 

your convenience, 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 SO239. ........................................................

.......................................£49.95 SPECIAL OFFER £39.95

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

Length 155cm, SO239 ............................ £54.95 SPECIAL OFFER £44.95

SQBM500P 2/70cm, Gain 6.8/9.2dBd, RX 25-2000MHz, 

Length 250cm, SO239 ............................ £74.95 SPECIAL OFFER £69.95

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

Length 250cm, SO239 ................................................................... £84.95

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

Length 155cm, N-Type .................................................................. £79.95

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

...................................................................................................... £79.99

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

....................................................................................................£119.99

Mobile Antenna Mounts
TRIMAG-S Triple magnetic mount with SO239 antenna fi tting with 4m 

RG58 and PL259 fi tted – ideal for those larger antennas ........ just £39.95

TURBO-S single 170mm magnetic mount with SO239 antenna fi tting with 

4m RG58 and PL259 fi tted – will suit most antennas upto 5ft. .......£19.95

HKITHD-SO Heavy duty hatch back mount with SO239 antenna fi tting 

with 4m RG58 and PL259 fi tted .....................................................£32.95

HKITM-S Mini hatch back mount with SO239 antenna fi tting with 4m 

RG58 and PL259 fi tted ...................................................................£32.95

Yagi Antennas
All Yagis have high quality gamma match fi ttings 

with stainless steel fi xings! 

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

one feed! .................................................................................... £79.95

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, 

Power 250W Length 7.13M ..............................£199.95

GPA-80 budget version of GP2500 80-6M 

Length 6.0M  ...................................................... £99.95

GPA-80F fi breglass version of GPA-80  ............£129.95

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-

10m.............................£79.95

AMPRO-10 Slim line design 28MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-11 Slim line design 27MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-12 Slim line design 24MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-15 Slim line design 21MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-17 Slim line design 18MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-20 Slim line design 14MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-30 Slim line design 10MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-40 Slim line design 7MHz 2m approx. 3/8th fi tting ........ £22.95

AMPRO-60 Slim line design 5MHz 2m approx. 3/8th fi tting ........ £24.95

AMPRO-80 Slim line design 3.5MHz 2m approx. 3/8th fi tting ..... £27.95

AMPRO-160 Slim line design 1.8MHz 2m approx. 3/8th fi tting... £59.95

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

HF Wire Antennas 
Our HF wire antennas are made with complete waterproof potted 

baluns and high quality “original” fl exweave antenna wire.

MDHF-80 3.5MHz balun matched mono dipole, length 40m ..........£59.95

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 

OSHF-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

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

little as £22.95!

Base
PROMASTER complete 10-80M tuner free base antenna .........................................£329.95

Built for the harshest military and civilian environments, the Alpha ProMaster is a 43 foot 

tuner free 10-80 meter 500 Watt base & transportable antenna. Perfect for all HF modes 

including, but not limited to, CW, SSB (USB/LSB), AM, etc.

PROMASTER SR complete 10-160 antenna tuner free base antenna  ......................£399.95

The Alpha ProMaster Sr operates on 10-160 meters. This durable permanent base and 

transportable outdoor antenna brings you multi-band system base performance into an 

extremely small footprint.

Wire
J-POLE SR 6-160M 60ft wire antenna ....................................................................£199.99

The Alpha J-Pole Sr Antenna is only 60 feet in length. The unique design characteristics of 

this 6-160 Meter HF J-Pole antenna enables it to approach resonance on the major HF bands 

(10/12/15/17/20/40/80 Meters), all of which presents an SWR that is low enough for external 

tuners to achieve a perfect match, including 6 & 160 meters.

J-POLE JR 6-160M 34ft wire antenna ....................................................................£179.99

The Alpha J-Pole Jr Antenna is only 34 feet in length. The unique design characteristics of this 

6-160 Meter HF JPole antenna enables it to approach resonance on the major HF bands

Portable
MILITARY 2.0 10-80M Multiband directional tuner free portable antenna ...............£369.95

Unlike ANY other antenna, the multiband Military 2.0 is from the Multiband tuner free line of 

systems and fi ts in an included 16 inch Field Bag. When deployed, the Military 2.0 is a 10-80 

meter directional antenna system, which can be confi gured to launch your signal at your 

target that has a maximum PEP SSB rating of 500 watts.

Mobile
MOTO-SS 6-40M Multiband HF mobile ....................................................................£199.99

The Alpha MOTO-SS (Stainless Steel) provides you with the most Rugged and Compact HF 

mobile antenna system available that is rated at IP69K. It requires: -No extra whips -No 

adjustments required for band changes. - No moving parts - No power required -No control 

interface boxes Simply the Alpha MOTO-SS puts you on the air making contacts for an 

economical price! Placing the core components in the 316 Stainless Steel housing enables: 

-100% RFI rejection - Critical protection in a non-magnetic metal housing -The highest level 

of corrosion protection - Full RF bonding

Full Alpha Antenna range see www.moonraker.eu/alphaantenna

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

54” long ................................................................................... £199.99

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

38” long ................................................................................... £149.99

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

38” long  .................................................................................... £89.99

ARROW II Roll up bag to suit all above antennas ........................ £59.99

The Arrow II line of Antennas 

has been engineered to provide 

maximum gain and effi ciency in the 

smallest practical size & weight

18 inch

Element

Ground Wire

Front

View

Side

View

Diamond Yagis

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

A1430S7 Dual band 2/70cm, 7 ele, 7.5/9.3dB, 100W  ...............£119.99

A144S10R 2m, 10 ele, 11.6dB, 100W .........................................£79.99

A144S5R 2m, 5 ele, 9.1dB, 50W  ................................................ £44.95

A430S15R 70cm, 15 ele, 14.8dB, 50W  ...................................... £64.99

A430S10R 70cm, 10 ele, 13.1dB, 50W  .......................................£49.99

A502HB 6m, 2 ele, 6.3dB, 130W  ................................................ £79.99
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Radio Communication Manufacturer & Reseller www.moonraker.eu

Sales line 01908 281705

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

E-mail sales@moonraker.eu

Follow 
us on

Postage (UK Mainland Only): Small items just £2.99  

Medium items just £4.99     Maximum charge just £8.99

Amplifi ers
The BLA 600 is a wideband 

compact linear amplifi er for the HF 

bands and 6m, from 1.8 to 54 MHz

Using Freescale MRFE6VP5600, 

Output 500W. Dual MCU Control, Fast 

PIN Diode RX-TX TX-RX switching 

enables QSK operation, 2x16 LCD Display for Amplifi er Status, Separate 

LED displays for power and antenna VSWR, Input drive from 1W to maxi-

mum of 40W, 3 user confi gurable Antenna Output connectors, Dual large 

diameter MCU controlled, multispeed cooling fans for effi cient cooling

.................................................................................................£1999.95

BLA350 (New Version) 1.5-30MHz 300w mains 

powered solid state amplifi er

.............................................£899.95

HLA305V 1.8-30MHz 250W 

professional amplifi er with LCD ..£649.95

HLA300V+ 1.8-30MHz 300W all mode 

amplifi er with fans ................£499.95

HLA150V+ 1.8-30MHz 150W all mode

amplifi er with fans ......................................................................£399.95

LA250V 140-150MHz 200W professional amplifi er with LCD .....£549.95

ULA100 420-440MHz 100W compact linear for 70cms ..............£449.95

£649.95

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

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

Join the best loyalty programme
and start earning          now!

registered retail customers can now earn and redeem free product credits known as 

loyalty programme
         nowWATTS

WATTS

Tuners
LDG Z-817 1.8-54MHz ideal for the Yaesu FT-817 ................................ £129.95

LDG Z-100 Plus 1.8-54MHz the most popular LDG tuner ...................... £159.95 

LDG IT-100 1.8-54MHz ideal for IC-7000 .............................................. £159.95

LDG Z-11 Pro 1.8-54MHz great portable tuner ..................................... £179.95 

LDG KT-100 1.8-54MHz ideal for most Kenwood radios ........................ £199.95 

LDG AT-100 Pro II 1.8-54MHz .............................................................. £239.95

LDG AT-200 Pro II 1.8-54MHz .............................................................. £269.95

LDG AT-1000 Pro II 1.8-54MHz continuously ....................................... £519.95 

LDG AT-600 Pro II 1.8-54MHz with up to 600W SSB ............................ £384.95

LDG YT-1200 1.8-54MHz 100W for FT-450D, FT-DX1200 & FT-DX3000 ..................£244.95

LDG YT-100 ideal for your Yaesu FT-857D ....................................................................£199.95

LDG RT-600 1.8-54MHz 5-600W external ATU  .................................................................£439.95

LDG RBA-1 Balun 1:1 high quality ...........................................................................................£34.99

LDG RBA-4 Balun 4:1 high quality ...........................................................................................£34.99

AVAIR 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 .  .................................. £59.99

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 Noise Cancelling Products
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.

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 ............................................................£129.99 ON OFFER £119.99

This noise cancelling speaker incorporates unique DSP technology to remove 

unwanted background noise and interference from speech

DUAL IN-LINE ...................................................................................£199.99

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.

PARAPRO EQ20B .............................................................................£199.99

The EQ20 product range features a 20W modular audio power amplifi er 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 specifi c 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 ..........................................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.

Coax Cable Drums
Save money buying in bulk – handy

50m as well as 100m drums at discounted prices

RG58-DRUM-50 standard RG58 6mm 50m reel .............................. £19.99

RG58-DRUM-100 standard RG58 6mm 100m reel.......................... £29.99

RG58M-DRUM-50 military spec RG58 6mm 50m reel  ................... £24.95

RG58M-DRUM-100 military spec RG58 6mm 100m reel ................ £44.95

MINI8-DRUM-50 military spec MINI-8 7mm 50m reel  .................... £34.99

MINI8-DRUM-100 military spec MINI-8 7mm 100m reel ................ £64.99

RG213-DRUM-50 military spec RG213 9mm 50m reel ................... £64.99

RG213-DRUM-100 military spec RG213 9mm 100m reel  ............£119.99

WESTFLEX-DRUM-100 military speck Westfl ex 103 10mm 100m reel ..  .....

............................................................................................................£159.99

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

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 fi t for

easy of use and to give a strong connection 

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

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

MSP-175 20ft Medium Duty (set of 4 poles) 44mm dia 1.6mm gauge . £59.99

MSP-200 20ft Medium Duty (set of 4 poles) 51mm dia 1.6mm gauge . £69.95

MSPX-150 20ft 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

Masts
GRP Fibreglass
Ideal heavy duty fi breglass 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 OD ..................................................................... £29.95

GRP-200 2m 51.7mm OD .................................................................. £39.99

Masts
Telescopic
We offer both aluminium and GRP fi breglass push up masts ranging from 

20-50ft to suit your needs. The aluminium versions are for portable/occasional 

use and the fi breglass versions can also be used for fi xed instillation

LMA-M 26ft open 5.5ft closed 50-25mm aluminium mast  ............£109.99

LMA-L 33ft open 7.2ft closed 50-25mm aluminium mast ..............£119.99

TMF-1 20ft open 5.6ft closed 50-30mm high quality GRP mast .....£199.99

TMF-1.5 30ft open 7.5ft closed 57-30mm high quality GRP mast ..£299.99

TMF-2 40ft open 9ft closed 57-30mm high quality GRP mast ........£349.99

TMF-3 50ft open 8ft closed 65-23mm high quality GRP mast ........£399.99

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  ........................................... £29.95

TK-12 wall bracket offers 12” clearance  ........................................... £19.95

BB2 mast base plate to suit up to 2” masts/pole  .............................. £22.99

JOIN-200 clamp 2” poles back to back  ...........................................  £17.95

PTP-20 2” to 2” mast clamp  .................................................................£5.95

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  ..................... £24.95

HCW-50 Hard drawn copper wire, 1.6mm, 50m length  ................... £29.95

FWPVC-50 high quality fl exweave with PVC coating 4mm, 50m  .... £44.95

300-20 Ribbon feeder 300 ohm high quality slotted, 20m ................ £17.95

450-20 Ribbon feeder 450 ohm high quality slotted, 20m  ............... £19.95

DPC-W Wire dipole centre with securing clamps  .................................£5.95

DPC-S Wire dipole centre with SO239 socket for PL259  .....................£6.95

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

DOGBONE-S small plastic insulator  ......................................................£1.00

and see how it works against the commercial designs
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QJE

PS23SWI 25A compact switch mode power supply

(best seller)  .............................................................................£69.95

Output Voltage: 13.8VDC, Output Current: 23A constant 25A Max, Fan cool 

(0- full speed), High RFI immunity, Binding post and cigar socket DC output, 

Overload and short circuit protection

QJPS30II

30A switch mode

power supply £79.95

Input Voltage: 220VAC

Output Voltage: 9-15V adjustable

Output Voltage regulation: less than 2%, Output current: 30A, Meter:

Displays the supply voltage and current, Cigarette plug terminal: 10A (max)

QJPS50II 50A switch mode power supply

............................................................................. £129.95 £119.95

Input Voltage: 220VAC, Output Voltage: 9-15V adjustable, Output Voltage 

regulation: less than 2%, Output current: 50A, Meter: Displays the supply 

voltage and current, Cigarette plug terminal: 10A (max)

NOW
IN STOCK
NEW FORMULA ZERO
Super Low Loss Cable

Dipole centre for 2 x 3/8th whips antennas to make dipole 

 ......................................................
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£35.00
plus p&p

Now on sale! The 74th edition of the World Radio TV Handbook, on 
sale 5 December 2019. 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.  

World Radio TV 
Handbook 2020

£20.00 plus p&p

Subscriber price £19.00 plus p&p

x
A curated collection of articles 
gleaned from the BBC archives 
in this 422 page hardback 
book. Reviewed as “a good 
read”.

£9.99 plus p&p

Subscriber price £8.99 plus p&p

Point to Point
This volume looks back at a time 
when short wave technology 
was exploited for international 
communications, after the 
use of VLF long-distance com-
munications and before the 
arrival of cable. There are 15 
pages listing all radio se

Scanners 7
Includes details of a number of 
“apps” for smartphones specifi -
cally for radio data decoding, 
including programs for digital 
scanner communications de-
coding for which a smartphone 
can be linked to an existing 
scanner radio to decode.

£9.95 plus p&p

Broadcast
Brothers
A true, autobiographical story 
about love and loyalties in fami-
lies and family businesses the 
world over, risk, luck, laughter, 
hard work – and what happens 
when the little guys take on the 
big guys.

£14.99 plus p&p

Across the Waves
This autobiography gives a 
an ccount of Nick Bailey’s life 
with Radio Caroline, other radio 
stations and fi nally with Classic 
FM. Reviewed in September’s 
RadioUser, this is “an extremely 
entertaining and very readable 
book...”

£17.50 plus p&p

The Voice of the 
Crystal
Packed full of information on the 
fabrications of electronic compo-
nents suitable for use in building 
crystal radio sets. Basic theory and 
simple analysis is combined with 
dozens of examples of historical 
practical work.

£14.99 plus p&p

Amateur Radio
Essentials
For everyone interested in ama-
teur radio. Aiming to answer 
frequently-asked questions 
that the editor has fi elded on 
the phone while working for the 
RSGB, this book is edited from 
RSGB articles. 

£9.99 plus p&p

Broadcasting Democracy:
Radio & identity in South Africa
Providing an exciting look into the 
diverse world of South African 
radio, exploring how various radio 
formats and stations play a role 
in constructing post-apartheid 
identities.

Radio & identity in South Africa

£11.50 plus p&p

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

TOP TITLES

£20.00 plus p&p

Subscriber price £19.00 plus p&p

x
A curated collection of articles 
gleaned from the BBC archives in 
this 422 page hardback book. 
Reviewed as “a good read”.

£9.99 plus p&p

Subscriber price £8.99 plus p&p

Point to Point
This volume looks back at a time 
when short wave technology 
was exploited for international 
communications, after the 
use of VLF long-distance com-
munications and before the 
arrival of cable. There are 15 
pages listing all radio se

Electrified
Voices
Looking at the early days of Japan’s 
telecommunications, recording, 
radio and fi lm industry.

£24.00 plus p&p

Instruments of 
Amplification
Rob Mannion G3XFD 
wrote: "A truly superb 
book but has chosen a 
title that really hides its 
'light' under the proverbial 
bushel!"

£17.99 plus p&p

Radio
Caroline
Revised since its fi rst publica-
tion in 2003, this title details a 
history of offshore radio from 
1958 to 1980, providing ac-
counts of ship and fort-based 
radio stations and a history of 
Radio Caroline.

£18.95 plus p&p

The Art of Soldering
Many illustrations are included in 
this title to help demonstrate the 
correct procedures. The Art of 
Soldering dissolves the mysteries 
surrounding the subject of solder-
ing and features some practical 
exercises so as to help learn to 
solder correctly.

£3.99 plus p&p

Making a Noise
John Tusa looks back over 
a long and varied career 
in radio, television and the 
arts. In this autobiography, 
Etched with candour, this is 
an entertaining memoir of 
Tusa’s life. 

£15.00 plus p&p

Hart Reviews
For 35 years Peter has been writing 
amateur radio equipment reviews 
for the RSGB's journal RadCom. 
These reviews are real world test-
ing of performance and analytical 
reporting of how amateur radio 
antennas, radios, amplifi ers, etc. 
really work. 

£12.99 plus p&p

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

ORDERING IS EASY
Buy online at www.radioenthusiast.co.uk 01778 395161

or call

The 32nd edition of the annual guide for UK radio 
listeners, is now on sale. Providing news and 
information for listener’s, with coverage of all 
the key developments in analogue, digital and 
internet radio. 

Radio Listener’s
Guide 2020

RRP
£15.99

£6.95 plus p&p

All issues of Practical Wire-
less published in 2011 
now available in a handy 
CD ROM.

NOW AVAILABLE

Practical Wireless 
2011 Archive CD

£39.99 plus P&P

All issues of Radio User 
published in 2011 
now available in a 
handy CD ROM. 

NOW AVAILABLE

Radio User 2011 
Archive CD

£39.99 plus P&P

2018 ARCHIVE
A complete PDF Archive of RadioUser 2018

Copyright in all drawings, photographs and 

information published on this CD is fully 

protected and reproduction in whole or 

part is expressly forbidden. All reasonable 

precautions are taken by RadioUser to 

ensure that the advice and data given 

to our readers is reliable. We cannot, 

however, guarantee it and we cannot 

accept legal responsibility for it. Prices and 

information are those current in 2017.
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All issues of Radio User 
published in 2018 
now available in a 
handy CD ROM. 

NOW AVAILABLE

Radio User 2018
Archive CD

£39.99 plus P&P

2019 ARCHIVE
A complete PDF Archive

of Practical Wireless 2019

Copyright in all drawings, photographs and 

information published on this CD is fully 

protected and reproduction in whole or 

part is expressly forbidden. All reasonable 

precautions are taken by Practical Wireless

to ensure that the advice and data given 

to our readers is reliable. We cannot, 

however, guarantee it and we cannot 

accept legal responsibility for it. Prices and 

information are those current in 2019.
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All issues of Practical Wire-
less published in 2019 
available in a handy CD ROM. 
Pre-order your CD today!

Practical Wireless 2019
Archive CD

£39.99 plus P&P

All issues of Radio User 
published in 2017 
now available in a 
handy CD ROM. 

NOW AVAILABLE

Radio User 2017
Archive CD

£39.99 plus P&P

2017 ARCHIVE
A complete PDF Archive

of RadioUser 2017
Copyright in all drawings, photographs and 

information published on this CD is fully 

protected and reproduction in whole or 

part is expressly forbidden. All reasonable 

precautions are taken by RadioUser to 

ensure that the advice and data given 

to our readers is reliable. We cannot, 

however, guarantee it and we cannot 

accept legal responsibility for it. Prices and 

information are those current in 2017.
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All issues of Practical 
Wireless published in 2017 
now available in a handy 
CD ROM.

NOW AVAILABLE

Practical Wireless 
2017 Archive CD

£39.99 plus P&P

2019 ARCHIVE
A complete PDF Archive of RadioUser 2019

Copyright in all drawings, photographs and 

information published on this CD is fully 

protected and reproduction in whole or 

part is expressly forbidden. All reasonable 

precautions are taken by RadioUser to 

ensure that the advice and data given 

to our readers is reliable. We cannot, 

however, guarantee it and we cannot 

accept legal responsibility for it. Prices and 

information are those current in 2019.
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All issues of Radio User
published in 2019 available 
in a handy CD ROM.
Pre-order your CD today!

Radio User 2019
Archive CD

£39.99 plus P&P

2018 ARCHIVE
A complete PDF Archive

of Practical Wireless 2018

Copyright in all drawings, photographs and 

information published on this CD is fully 

protected and reproduction in whole or 

part is expressly forbidden. All reasonable 

precautions are taken by Practical Wireless

to ensure that the advice and data given 

to our readers is reliable. We cannot, 

however, guarantee it and we cannot 

accept legal responsibility for it. Prices and 

information are those current in 2018.
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All issues of Practical Wire-
less published in 2018 
now available in a handy 
CD ROM.

NOW AVAILABLE

Practical Wireless 2018 
Archive CD

£39.99 plus P&P

2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE2019 ARCHIVE

PRE-ORDER Available mid\end January 2020 PRE-ORDER Available mid\end January 2020
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1. The Marconi Centre is mentioned in 

a couple of issues. Where is it located, 

what was its WWI callsign? What was its 

commemorative callsign in 2018 to mark the 

end of WWI?

2. When was the full release of WSJT-X 

Version 2?

3. While several DXCC entities have moved 

up and down the ‘Most Wanted List’, which 

have been irmly entrenched as the top two?
4.When did the new examination syllabi for 
radio amateur exams come into effect?

5.The editor was a guest operator of the 

Royal Omani Amateur Radio Society (ROARS) 
for the 2018 CQWW Contest. What is the 

ROARS callsign? Whose call sign is A41A?
6. Where and when did the YOTA Summer 
Camp take place in 2019?

7. The RSGB National Radio Centre is located 

at Bletchley Park. Near which 20th century 
town and in which county is it situated. What 
was the oficial name of the establishment 
during WWII?

8. Where is the RMS Queen Mary based and 

what is the amateur radio callsign of the 

station? (RMS = Royal Mail Ship)
9. The airport at St Helena makes it more 

accessible that ever before. When was it 

opened? Can you name either of the irst two 
amateur radio operators who lew in for a 
DXpedition?

10. When was International Marconi Day 
2019 celebrated? How many stations need to 
be worked to qualify for an IMD award?
11. When does The International 

Lighthouses & Lightships on the Air take 
place?

12. The thermionic valve played a 
large part in the advancement of radio 

communications. Which English scientist is 

credited for this, and when?

13. Which radio pioneer and entrepreneur 

had a letter addressed to him as “The Father 

of Radio” returned to sender in a failed 

publicity stunt? 
14. When is ANZAC Day, and who are the 
people it commemorates?

15. What is HEMA? Is it a lower award?
16. The Es’Hail-2 satellite is operational. 

When was it launched?

17. When was the last successful DXpedition 

to Bouvet Island? And what are the callsigns 

of the last two unsuccessful attempts?

18. What document should operators 

travelling abroad consult? Which level of 

UK licence is needed to operate in countries 

outside the UK? (Brexit should not alter this 
privilege.)
19. International Marconi Day is not always 
on the birth date of Gugliemo Marconi. When 

is it celebrated?

20. This is one for the LF enthusiasts. When 

were the bands 136kHz and 472–479kHz 
made part of the allocation and not subject 

to a Notice of Variation (NoV)? And who can 
operate?

21. Where is the BBC South Atlantic Radio 
Relay Station situated?
22. What is the callsign of the 

Massachusetts Institute of Technology 
amateur radio station?

23. Who showed how to trapeze antennas 

from one tower to another? In which country 
is that station?

24. What was the callsign for the 100-year 
celebration of Bentley Motors?
25. The Johnson Research Center, located 

in Texas, is not in the capital. Where is 

it located and what is the callsign of the 

amateur radio station?

26. Richard Carrington is associated with 

two phenomena, one of these occurred on 

September 2nd 1859. What are they?
27. Who is attributed with using the word 

‘ionosphere’ irst?
28. When did MOONRAKER UK Ltd start 
trading, and by whom?
29. Why could Mouth Athos (SY) become an 
even rarer entity on the air?
30. What was the collective name for the 

radar stations along the UK coast at the start 

of WWII?

31. When was the 2019 Dayton Hamvention, 
and where was it held?

32. In which month did Nevada start trading, 

and under what name was it known, then?

33. Who wrote the children’s book, published 

by Ladybird in 1972, called How to make a 

Transistor Radio?

34. What is the main dificulty to upgrading 
of licences? (Hint.) This is caused by the 
revision of the syllabi of the Intermediate and 
Advanced Licences alluded to in Question 4.
35. Who held the call sign W1AW, and how is 

End of Year Quiz 2019

The answers to the New Year Quiz can be found on page 38

he remembered?

36. What is the preferred method of feeding 

a doublet antenna?

37. In which year was the world’s irst TV 
(television) service started? And when did it 
resume after WW II?

38. When did Market Reef become a separate 

DXCC entity? And how is it being celebrated?
39. Marconi’s relayed reporting on an 
American yacht race was a sensation. This 
established radio as a means of receiving up-

to-date news. Which yacht race was it, and 
when?

40. Where is the Telegraph Museum? Can 

you name the company that used the site for 
its training centre?

41. Why was the release of the Pi-4B 
computer, in 2019, a surprise? At what speed 
does the processor on the Pi-4B run?
42. The Radio Communications Foundation 

relies on donations. What are its primary 
aims?

43. Who were featured as the ‘Heroes of the 

Rhombic Antenna’?
44. The 50th anniversary of Apollo 11 

was celebrated by GB5AML in Essex and 
GB50AML at Goonhilly Down. When did 
the moon landing take place, and when did 

Apollo 11 land back on earth?

45. In which decade did the oscilloscope 

come of age? Was it 1930s, 1940s, or 1950s?
46. Advice to beginners regarding 
responding to repeater abusers was given 

in the October issue. What are the two 
priorities?

47. In ‘Contests, Part 1’, there is good advice, 

but the aim of a contest is not deined. The 
aim is to contact as many stations as one 
can – within the rules. When was the irst 
event like this and what was the irst contest?
48. What is the origin of the derogatory 
remark when someone is called a LID?

49. Navigators use Standard Time 

signal stations to correct their on-board 

chronometers. Also, radio conditions are 
broadcast. This year saw the centenary of 
WWV in Boulder, Colorado. It was celebrated 

by station WW0WWW. In which month was 
the service started? And on what frequencies 
does it operate?

50. How do you advertise your equipment for 
FREE in Practical Wireless?

Quiz

This quiz, prepared by occasional PW contributor Tom Morgan ZS1AFS, is 
based solely on the contents of PW, January – December 2019. This is a irst 
for quizzes because the answers can be found in issues of the current year.
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A 
warm welcome to the Military 

Wireless Museum once again. 

It was an interesting fi rst half 
of the year. Plenty of visitors, 

including not only radio amateurs but also 

others interested in history and technology 

in general. Several new items to the 
collection but a lot of time spent reducing 
the duplicates, rearranging displays and 
so on. The sale of some of the duplicates 
went very well and freed up a little space 
for the new items that will doubtless fi ll 
that space quite fast. Hopefully the next 
surplus sale will make more room. 

Japanese Receiver
A recent donation to the collection was a 

Japanese WW2 receiver as used by the 
Japanese Army and complete with its 
transit or carry box. The receiver, Type 53C, 
is a four valve battery operated set, using 
1.5V and 22.5V batteries and covering 0.4 
to 5.75MHz by way of a set of fi ve plug-in 
coils. It was made by the Tokyo Instrument 

Bernard Nock G4BXD

military1944@aol.com

Company and is an extremely compact 
receiver housed in a sturdy wooden box 
along with headphones, antenna wire, 
ground wire and spare valves.

The set, Fig. 1, uses a UY-14M 
pentode, 1.1V 60mA heater, as the RF 
amplifi er followed by a UY-11M tetrode, 
again 1.1V and 60mA heaters, as a 
regenerative detector stage. Two further 
UY-11M tetrodes are used as the audio 
amplifi cation stages driving headphones. 
Obviously, AM can be received and if the 
regeneration control is advanced to the 
point where self-oscillation takes place, 
then CW can be received also.

Tuning of the set is by two controls, Fig. 

2, which are not mechanically connected, 
separate RF and Detector tuning controls, 
which makes things a little harder. The 
dials are highlighted with luminous paint 
and all are fi tted with locking clamps; ideal 

New items from around the world

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

to maintain tuning if on the move. A front 
panel mounted potentiometer is in series 
with the heater supply to set the actual 
voltage on the heaters to 1.1 from the 
1.5V battery. A small terminal on the front 
allows a test meter point. 

12ft of rubber covered wire was carried 
as an antenna, connected to the set with 
a special connector. A short length of wire 
was also carried as a ground wire and 

connected to a binding post on the set. 
In addition to the two batteries in a space 
beneath the receiver, 1.5V for the heaters 
and 22.5V for the HT supply, an additional 
1.5V battery, similar to the AA type cell, was 
carried in a holder inside the set to supply 
the grid bias for the audio output stages. 

The Type 53C receiver, Fig. 3, was part 
of the bigger Army 94 Type 3 Wireless 
station. It was developed for receiving 
communications from higher up the 

Valve & Vintage

Bernard Nock G4BXD returns with some new 
additions to the collection from Japan and the 
USA.

1
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military chain while on the move though 
with a wire antenna as opposed to a whip 
because not actually mobile, of course. 
Apparently though it was little used and 
later cancelled as part of the bigger station. 
The US report on Enemy Equipment found 
the receiver to be very stable and have a 
surprisingly high sensitivity. 

The interesting thing about these 

war-time Japanese sets is that every 
component is actually marked with its 
circuit diagram part number. This makes 
for easy tracing of wires from component 
to component and fault fi nding is equally 
as easy. 

As the set has just arrived. I have yet to 
try it out but I do have another example of 
the set in the collection and a set of spare 
valves so it will be tested in the near future. 
My thanks must go to Mr Ted Engelmann

for his kind donation. 

US Navy Aircraft Receiver
Another recent acquisition was an 
American set made for the US Navy, 
primarily for use in carrier-based aircraft. 
This receiver is the last in a long line of 
sets developed for the Navy and a similar 
set was made for the USAAF, the US Army 
Air force (the US Air Force as is was not 
created until after WW2). The set, Fig. 4, is 
designated RU-19 and was paired with the 
GF series of transmitters. 

The last two RU receiver designs, the 
12V RU-18 and the 24V RU-19, were used in 
general aircraft service and unlike previous 
models were not specifi cally assigned 
to a GF model transmitter. These were 
produced by Western Electric in 1941. 

The Navy GF-1 transmitter and the Army 
BC-230 transmitter of radio set SCR-183 
are very similar − much closer than the 
later GF transmitters. It uses three type 10 
valves (CRP-38110), two as modulators 
and one as power amplifi er, and a CRP-
38142, VT-52 serves as the oscillator. The 
original GF, built in 1932, delivered 1.5W 
out. The GF-1 produced 3W. The big design 
change seems to have come with the GF-
2; it and subsequent GF transmitters gave 
15W output.

The GF set and GF-1 was paired with the 
RU-3 receiver in 1934. Later models, GF-7/
RU-9 (1938) and GF-10/RU-15 (1939), were 
followed by the popular GF-11/RU-16 set 
produced by Western Electric in 1941. The 
last GF/RU combination, GF-12/RU-17 by 
Western Electric, was procured in 1941. 
It is listed with two transmitter coil sets, 

3000-4525kHz and 6000-9050kHz. The RU-
17 receiver coil sets do cover from the LF 
band to 9050kHz but have a coverage gap 
between 4525 and 5200kHz:
www.smecc.org/navy__gf_series.htm

Back to this RU-19. The set is a Tuned 
Radio Frequency (TRF) receiver with plug-
in coil packs, Fig. 5, nine in total, giving a 
coverage of 545kHz to 7700kHz. Three 
Type 78 valves are used as RF amplifi er 
stages with ganged capacitor tuning with 
a Type 77 valve used as a detector stage 
and another Type 77 as the AGC amplifi er. 
A Type 38233 double triode is used as a 
heterodyne oscillator and the audio output 
stage. 

The aluminium chassis and case receiv-
ers RU-18 and RU-19 are identical save for 
the supply voltage, 12V and 24V, but an-
other way to identify them is that the name-
plates on the 18 have a black backing while 
the 19 has a blue backing. Junction boxes 
and dynamotor fi lter units are the only 
items in the various RU sets that are not ful-
ly interchangeable. 

Oddly, while mention is made on the 

web of coverage up to 9050kHz the actual 
handbook for the RU-19 states coil packs 
covering 545kHz to 13575kHz and that 
they are interchangeable with other mod-
els, RU-3, 3A, 4, 4A, 5, 5A, 6, 7, 10, 11, 12, 13, 
14, 16 and 17. Installed in the aircraft the 
receiver was connected by a multicore ca-
ble to a junction box. This had eight large 
sockets and could cater for two complete 
receiver setups. 

From the Junction box, Fig. 6, a multi-
core cable went to the Receiver Switch Box 
A (B if the second set), which has a volume 
control, a sensitivity control, a three-way 
AGC switch, manual, off and automatic, a 
switch for CW or MCW and a jack for meas-
uring the cathode current of the RF stages. 
Another multicore cable went off to the dy-
namotor unit, delivering 250V HT to the set, 
and fi lter, a cable to the battery supply, 12 
or 24V and another couple of connectors 
were used for the aircraft intercom system. 
The last two connectors went to receiver B 
if installed and switch box B. 

The receiver along with the transmitter 
already in the collection, Fig. 7, form the 

Fig. 1: The Japanese 53C receiver. Fig. 2: The 

two tuning controls. Fig. 3: The circuit diagram.
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basis of a very compact and lightweight 
system that served for many years in 
the military aircraft communication role. 
Though not specifi cally paired with the GF-
11 transmitter the pair could be used as a 
station. Note, the control knob below the 
tuning dial on the receiver should not be 
there, there should be a multi pin socket. 
The control is an ‘amateur’ modifi cation. 

The model GF-11 set produced by 
Western Electric in 1941 was, in fact, not 
acquired as an aircraft set, even though 
the nomenclature plate lists it as such. 
Ships 242A details it for Marine Corps ship 
installations, and there is documentation 
on its installation in a mechanised artillery 

vehicle. Photographic evidence shows 
it in an ambulance and in other types of 
vehicles (see earlier URL). 

The transmitter series were basically a 

four-valve design, tunable oscillator stage, 
two power output vales in push-pull and a 
modulator valve. Again, a selection of plug-
in coils were used. The set ran about 15W 
of AM, MCW or CW and to work with the 
receiver used a junction box, transmitter 
control box with the dynamotor, receiver 
and receiver control box all going to 
the junction box along with an antenna 
changeover relay box. Lots of leads, lots of 
plugs and sockets. 

And Finally
The museum is now operational on the 
Oscar 100 geostationary satellite, going 
up on 2.4GHz and receiving on 10.4GHz. 
There is a small corner of the garden given 
over to growing satellite dishes, the best 
bloom so far is a 1.4m prime focus dish 
in a nice shade of green. Although there 
are no receivers or transmitters in the 

collection, not even radar stuff, that can be 
used on the satellite frequencies, there are 
a few items of WW2 test equipment that, 
surprisingly, go as high as 3GHz and have 
been very useful in checking signals at 

some of those frequencies. 
To close, I wish you all a very Merry 

Christmas and a great 2020 from here at 
the Military Wireless Museum. Cheerio.
www.militarywirelessmuseum.co.uk

Fig. 4: The RU-19 receiver. Fig. 5: The plug-in 

coil units. Fig. 6: The receiver wiring diagram.

Fig. 7: The transmitter and receiver pair.
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Stealth Antennas 3rd Edition

By Steve Nichols, G0KYA

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

Written by acknowledged antenna expert Steve Nichols, G0KYA, 
who himself lives in a challenging environment for antennas ,Stealth 
Antennas remains the solution for those of us with tiny postage 
stamp-size gardens, intolerant neighbours, planning permission 
problems or living in apartments. Beginning with fascinating real-
life case studies you can see what can be achieved with the 
dozens of original and ingenious ideas this book contains. This 
book ranges widely across antennas for the roof or loft space, 
low profile external antennas and even really stealthy antennas. 
There are receive antennas, Top Band antennas and reviews 
of a host of commercially available antennas that might provide 
exactly the right solution for your situation. Stealth Antennas
does not neglect VHF/UHF antennas that can be easier to 
conceal because of their small size compared with HF antennas 
but what are the effects of mounting a VHF antenna in the loft? 
This is discussed here, as is the fear of interference and other 
EMC issues, which is dealt with in a whole chapter dedicated to 
the subject.  

Aimed at everyone who has restricted spaces for antennas or feel 
they are radiationally-challenged, Stealth Antennas should persuade 
anyone with an amateur radio licence that they can still work the world. 

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

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

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

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

Size 174x240mm, 240 pages

ISBN: 9781 9101 9381 5

Price £14.99

Size 174x240mm, 240 pages

ISBN: 9781 9101 9379 2

Price £14.99
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A
nyone who reads through 

amateur radio publications, PW

included, cannot fail to notice 

that ‘antennas’ are a very popular 

subject!

In years past antenna construction 

was often a case of ‘design it and see’ or 

if  copying designs from magazines or 

handbooks, the constructor had to rely on 

the results quoted by the author and ‘hope 

for the best’ that a particular design would 

work for them.

With the advent of the computer it has 

been possible, for those who are inclined, 

to ‘model’ an antenna to get some idea if it 

is going to perform as expected.

There are numerous packages available 

to amateurs but, arguably, the three main 

ones seem to be MMANA-Gal, 4NEC2 and 

EZNEC.

MMANA and 4NEC2 are fully working 

programs that are free to use while EZNEC, 

except for the demo version, is ‘paid for’ 

software that comes in various versions.

I have used EZNEC for some years and 

while I also use both MMANA and 4NEC2 I 

am most comfortable with EZNEC and it is 

my ‘go to’ software.

There is a lot of on-line support for 

EZNEC, and it has a decent user manual 

so when I found out that MarcelON5AU

had written a book entitled Advanced 

Antenna Modelling and which concentrates 

on EZNEC, I was interested to see what it 

had to offer over what is already available 

online and for free.

A look on ON5AU’s website revealed not 

only details of his book but also several 

useful ‘e books’ and other data relating to 

antennas and propagation and it is well 

worth a visit.

www.on5au.be

Getting back to the book: So that 

potential purchasers may gauge its 

usefulness; the website has sample PDF 

pages, which may be downloaded. 

There is, naturally, a link to the Amazon 

website where the book may be purchased 

(It is printed by Amazon).

After getting my son, who is also 

licensed, to look the price up on Amazon 

I was intrigued when two days later he 

passed me a package with Amazon written 

all over it and inside was a copy of the 

book!

The book is a paperback of A4 format, 

runs to 584 pages and is 35mm thick.

The fi rst thing I noted was that the print 
quality; the text, and also the diagrams, are 

Keith Rawlings G4MIU

keith.g4miu@gmail.com

of a good standard, very clear and easy to 

read and interpret.

I have read some publications where text 

and diagrams have been translated into 

English, and they do not necessarily ‘fl ow’ 
was well as they might.

This is not the case with Marcel’s book. 

I did not fi nd any cases where I have had 
to read and then re-read sections to grasp 

what the author means.

What does it Cover?
The answer to this is just about everything 

to do with modelling in EZNEC.

The books title is a tad misleading, 

because not only does it cover many 

advanced concepts, it also starts 

at the very beginning, as Chapter 2 

‘Starting Modelling with EZNEC’ quickly 

demonstrates.

Here the author clearly explains the user 

interface. He also gets to grips with how 

‘data’ is used to build a model, so the book 

is therefore ideal for someone just starting 

out.

Advanced Antenna 
Modeling by Marcel De Canck ON5AU

There are further concise chapters on 

Wires, Loads, Sources, Transmission Lines 

and so on. Nothing seems to have been 

left out.

If you don’t understand on how to 

place Loads on your model, or how many 

segments you should use or perhaps you 

don’t understand the information being 

given to you on a Polar Plot, this book will 

explain it all.

Additionally, Appendix A lists a number 

of useful conversion tables.

All chapters are comprehensive, and 

I have already read how I could do few 

things differently!

The publication also covers more 

advanced topics, such as the use of 

AutoEZ, which automates the use of 

EZNEC. Although based on the latest 

edition of EZNEC i.e. v6.0, much is still valid 

for earlier versions. The 6.0+ version, and 

information on using the Pro versions and 

some of the differences between the NEC2 

and NEC4 engines are also explained.

There will never be enough room here to 

list everything this book covers so go along 

to Marcel’s website to fi nd out more.
The author has made an excellent job 

with Advanced Antenna Modelling: the 

book has all the information needed in 

one place. If you are looking to get into 

modelling with EZNEC, or already a user of 

the software, then I would not hesitate in 

recommending this excellent book. 

My son paid just over £40 for my copy 

from Amazon:

www.amazon.com/-/e/B07XBZRPLZ

www.eznec.com

AutoEZ and other software covered in 

the book:

https://ac6la.com/autoez.html

Book Review

Keith Rawlings G4MIU reviews and 
recommends a book for those who like 
to experiment with antennas.

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

Advanced Antenna Modelling by Marcel De Canck, 

ON5AU

I have used EZNEC for 
some years and while I 
also use both MMANA 
and 4NEC2 I am most 
comfortable with EZNEC
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• Unit 1 • Fitzherbert Spur • Farlington • Portsmouth • Hampshire • PO6 1TT

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

Alinco DM-330MW MkII
Communications Grade 30A Supply
• Low noise, variable Voltage, extra filtering

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

£129.95

DM-330FXE .....30A standard filtered supply ..................£119.95
DM-30E...........30A (peak) with digital di

pp
spl

yy
ay .................£89.95

DJ-MD5-GPS
Professional quality DMR
Digital/Analogue Handheld with GPS

• GPS built in • Vox built in
• Selective call
• Auto Repeater Shift
• Software & lead supplied

Note: ThTT ese rarr dios require prograrr mming foff r DMR operarr tion

DJ-MD5
Standard version as above - but no GPS

£159.95

£139.95

PRICE PLEDGE – Seen it cheaper – let us know!

£579.95

GREAT
VALUE!

£299.95

NEW LOW
PRICE!

FREE
30A

POW
ER

SUPPLY

£90YAESU

CASHBACK

Valid til 31 December

Price after cashback
£1054.95

£1189.95

£135
YAESU

CASHBACK

NEW

Price after cashback £3059.95 £3149.95

Price after cashback £4109.95 £4199.95

YaYY esu FTdx-101MP New 200W version

Cashbacks valid til
31 December

A VERY HAPPY XMAS
and Prosperous NEW YEAR

The UK's longest serving Amateur Radio Retailer

HelenGlyn

The Nevada Sales Team

PhilPaul Tim

FAST
DELIVERY!

Stephen



MUCH MORE ON OUR WEBSITE 24/7........We offer ‘BUY NOW - PAY LATER’ finance on all our ranges

023 9231 3090Unit 1 Fitzherbert Spur Farlington
Portsmouth Hampshire PO6 1TT

OPEN: Mon to Fri 9.00am - 5.30pm

Generous Part Exchange or CASH waiting for your used Gear!

• 40A (max) with meter
• 1.5-15V DC
• Cigar adaptor output

£129.95

PS-40M
Linear

PS-08 ...........Linear 8A (max) 13.8V DC.................£34.95
PS-30M........Linear 30A (max) 3-15V DC...............£99.95
PSW-50........Switch mode 50A (max) 9-15V DC..£129.95
PSW-30........Switch mode 30A (max) 9-15V DC....£79.95
PSW-30H .....Switch mode 30A (max) 9-15V DC....£69.95
PS23-SW1 ...Switch mode 23A (max) 13.8V DC ....£59.95
PSW-07........Switch mode 7A (max) 13.8V DC ......£29.95
PSW-04........Switch mode 5A (max) 13.8V DC ......£24.95

VHF/UHF Verticals
CX4-68 .......(68 – 73) MHz 4m 4.15 dBi .............£69.95
CX440.........(440 – 455) MHz pmr 4.15 dBi .......£ 39.95
CX455.........(455 – 470) MHz pmr 4.15 dBi ........£39.95
TORNADO 50-60...(50 – 60) MHz 6m 3.5dBi .....£59.95

HF/VHF/UHF Beams
SY3 .............3 el (26-28)MHz 10.65 dBi...............£99.95
SY4 .............3 el (26-28)MHz 13.15 dBi ............£119.95
SY50-3........3 el 50MHz 8.5 dBi ..........................£99.95
SY50-5........5 el 50MHz 10.5dBi .......................£129.95
SY68-3........3 el 70MHz 7.0 dBi ..........................£79.95
WY108-3n ..3 el 108-137Mhz 3 el. Air Band .......£89.95
WY140-6n ..6 el 144MHz (wide band) 10.5 dBi...£99.95
WY400-6n ..6 el 432MHz (wide band) 11.0dBi....£79.95
WY400-10n10 el 432MHz (wide band) 14.0dBi.£119.00

Fibreglass Telescopic Poles
12mtr Heavy Duty ............................................ £99.95
18mtr Standard ..............................................£199.95
22m ‘Long John’ NEW....................................£399.95
26mtr Standard ..............................................£499.95
Base Plate for Fibreglass Poles ..........................£28.95

Aluminium Telescopic masts Germrr an engineered!
10 metre Standard (1.35m retracted) ..............£339.95
10 metre Heavy Duty (1.7m retracted).............£359.95
12.5 metre (1.65m retracted)..........................£359.00
14.5 metre Heavy Duty (2m retracted).............£459.00
15 metre Standard (2m retracted) ...................£409.00

Telescopic Masts and Poles

70MHz FM Transceiver
Complete with DTMF Microphone

£599.95

ATAA -TT 2K
• Covers 6-160m
• Output: 2000W PEP
• Optional 4:1 Balun for balanced

wire feeders

ATAA -TT 4K...............4kW PEP HF Tuner .....................£999.95
DL-1500 ..........1500W dummy load ..................£199.95
BK4C/1:1.........4kW 1:1 current balun .................£99.95
BK4C/4:1.........4kW 4:1 current balun .................£99.95

Quality Power Supplies 2 YEAR WARRANTY!

Ecoflex 15 plus
per metre........£5.99 price per 102m drum .......£629
PL259 connector (Part: 7350)..................................£8.95
N type connector (Part: 7395)..................................£9.95

Ecoflex 10
per metre........£3.79 price per 102m drum .......£345
PL259 connector (part: 7378)..................................£5.95
N type connector (part: 7367 ..................................£6.50

Aircell 7
per metre........£2.99 price per 102m drum .......£269
PL259 connector (part: 7390)..................................£2.65
N type connector (part: 7392) .................................£5.25

Other 100M Coax Drums
Westflex 103 ..Semi Air-rr spaced low loss ............£159.95
RG-213 (Cabnex).....Low loss good quality ...........£99.95
RG-213U........Mil spec .......................................£136.00
RG-Mini 8.......Super XX........................................£69.95
RG58/CU........Mil spec .........................................£39.95

TwTT in Feeders
450 Ohm........TwTT in feeder ....................................£89.00
300 Ohm........TwTT in feeder ....................................£76.50

Nevada Antenna Wire
Coated flex weave Antenna wire...........................£59.95

Nevada KEVLAR – green ultra-strong wire!
Nevada 28..........2.8mm 2kW.......per metre...........£0.99
Nevada 28D .......2.8mm 2kW.......100m Drum.....£89.95
Nevada 32..........3.2mm 5kW.......per metre...........£1.20
Nevada 32D .......3.2mm 5kW.......100m Drum.....£99.95

CN-103LN....140-525MHz 20/200W N type......£99.95
CN-501H......1.8-150MHz 15/150/1.5kW........£109.95
CN-501H2 ...1.8-150MHz 20/200/2kW.......... £119.00
CN-501VN ...140-525MHz 20/200W N type......£99.95
CN-901HP ...1.8-200MHz 20/200/2kW...........£149.95
CN-901HP3 .140-525MHz 20/200/3kW N type ..£179.95
CN-901VN ...140-525MHz, 20/200W N type...£119.95

High Quality Switches

CS-201A ......2 Way 600MHz, 1kW SO239.........£24.95
CS201G11 ...2 Way 1.3GHz, 1.5kW HF N type ..£39.95

CN-901HP

Quality Guy Ropes & Accessories
Full range in stock!

Full range of fittings in stock

P type Ideal for general guying
P2..........2mm 100kg B/s .............£14.95
P3..........3mm 200kg B/s .............£21.95
P4..........4mm 400kg B/s .............£29.95
P5..........5mm 500kg B/s ............£46.95
P6..........6mm 850kg B/s .............£79.95
P8..........8mm 1,300kg B/s..........£89.95

M2.........2mm 240kg B/s.............£31.95
M3.........3mm 100m 390kg ........£49.95
M4.........4mm 900kg B/s...........£119.95
M5.........5mm 1150kg B/s.........£189.95
M6.........6mm 1850kg B/s.........£237.95
M8.........8mm 2600kg B/s.........£336.95

M type Thinner higher performance

• Power: 10/20/50W
• 200 memories
• Wide/narrow FM
• CTCSS/DCS/DTMF

£169.95

£279.95

• Frequency: 1-250MHz
• SWR, R, Z, X, phase, filters,

return Loss & more!

MetroVna Deluxe Model

Network Antenna Analysers

£349.95

• Covers 100kHz-700MHz
• ToTT uch screen Colour display
• Measures R, Z, X (sign), SWR, Phase, Return

Loss, TDR, L, C
• Smith chart, TDR , Cable length
• SD card for data storage
• USB charging circuit
• Firmware upgrade-able via USB

Metropwr FX-700
Portable Vector
Network Analyser

NEVADA

MFJMASTRANT SPIDERBEAM

ULTRA LOW LOSS COAX

DAIWA METERSPALSTAR

SIRIO ANTENNAS MORSE KEYS

NEW MIDLAND HANDHELDS

ANYTONE AT-588

MetroVna

BENCHER
Bencher BY-YY 1 .................................................£189.95
Vibroplex Keys
Blue Racer 2000 .......Deluxe Bug Key Chrome .£299.95
Iambic Deluxe...........Single lever Chrome......£239.95
Iambic Standard .......Paddle Black.................£179.95
Iambic Code Warrior Junior......Satin ...........£189.95
Vibrokeyer Deluxe ...Single lever Chrome......£239.95
Hand Key Standard ..Eco Black......................£179.95
HI MOUND
HK-705.......................Affordable Hand Key.......£42.95
HK-708.......................Quality Hand Key ............£69.95
HK-709....Deluxe Hand key with heavy base ......£79.95

AIRSPY CREATE – JAPAN

As used by the ‘Professionals’

High Quality Japanese manufacture
with controller

RC5-B3 ...Heavy-duty w/pre-set ..£1289.95
RC5A-3 ...Heavy duty w/pre-set ....£899.95
RC5-3 .....Medium/HD w/pre-set ...£679.95
RC5-1 .....Medium duty ................£569.95
MC-2.......Set of mast clamps........£114.95

CLP-5130-1N
21 Element Log Periodic Beam
• 50-1300MHz
• 500W
• Gain: 10-12dBi £379.95

CLP-5130-2N
17 Element Log Periodic Beam
• 105-1300MHz
• 500W
• Gain: 11dBi £299.95

Airspy HF+
DiscoveryNEW

AIRSPY R2
VHF/UHF/SHF Receiver

£199.95

AIRSPY Mini
High performance
miniature SDR Dongle

£119.95

Same spec as HF+ but now with pre-selectors
for improved Dynamic range
• Smaller footprint: 60 x 45 x 10 mm

• Covers: 24-1800MHz

£239.95

• Covers: 1 kHz - 2GHz
• Simultaneous - independent receive
• Software upgradable
• SDR UNO supports Diversity Tuning

SDRplay

225.........1-180MHz graphic analyser ..........£349.95
226.........Graphic analyser (1-230) MHz.......£399.95
259C ......HF/VHF portable antenna analyser £329.95
266C ......New style HF/VHF/UHF analyser ....£424.95
269C ......HF/VHF Digital Analyser ................£399.95
941E.......300 Watts max Versa Tuner II ........£159.95
949E.......300W tuner + Dummy load ..........£199.95
969.........300W tuner 160-6m.....................£253.95
986..........5kW HF tuner ..............................£399.95
989D ......1.5kW HF tuner. ...........................£451.95
993B .......Auto Tuner 150W/300W ..............£299.95
994BRT ..600W remote Auto Tuner ..............£440.95

£299.95

MFJ Rig-Pi
Remote control of
any CATAA enabled
Transceiver

We have huge stocks of MFJ - visit our web site

MetroVna Pro Mode ......1-180MHz ......£259.95

NEW

• 2m/70cms TX with FM radio RX
• Colour LCD display
• Fully featured
• Affordable price!

• 2m/70cms colour
• IP67 Rated - fully featured
• Colour LCD display
• Fully featured
• Affordable price!

£59.95

£99.95

CT-TT 590S
5W Dual Band

CT-TT 990
High Power 10W Dual Band

• Customisable
control buttons

• IP54 Rated for
Water & Dust

• Colour display

£149.95

CT-TT 3000
25W Dual Band Mobile

PRG-3000
Optional software ....£26.95

YAESU ROTATORS CREATE ROTATORS

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

We carry a full range of
YaYY esu Rotators and Accessories

NEW

RSP 1A
Wideband Budget SDR

£94.95

Now with Improved:
• Performance below 2MHz
• Pre selection Filters
• Strong signal handling
• Monitor/record up to 10MHz spectrum
• Three Software Selectable Antenna ports
• DAB notch Filter

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

£194.95

Lots more info on our WEBSITE

RSP DUO
Dual Tuner SDR

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

• Coverage: 24MHz-1,800MHz
• 10MHz panoramic spectrum
• 3.5 dB NF (42-1002) MHz
• Tracking RF filters

£199.95

Quality Antennas from Italy!



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

www.nevadaradio.co.uk

®

nevada

VHF/UHF Beams
High Performance Beams using
Professional 3D EM modelling

PRICE PLEDGE - SEEN IT CHEAPER THEN LET US KNOW!

WANTED FOR CASH!
Good quality used equipment

- best prices paid!

• Super comfortable for long hours of operating
• Large high response speakers
• Boom mic with great transmit audio
• Unique headband tilt-back feature as on

pro broadcast headsets
• Requires optional adaptor lead for your make of radio
• See Advert at bottom of this page

ACOM AMPLIFIERS

The INRAD W1
COMPETITION HEADSET

As reviewed in this month’s issue of Radcom!

£179.95

• Covers 1.8-54 MHz
• RF sensing for auto band

changing or CATAA interface
for full rig control.

• Interfaces with ATAA -04 Auto
tuner/Antenna switch

• Covers 1,8-54MHz
• RF sensing for auto band

changing or CATAA interface
for full rig control

• Interfaces with ATAA -04 Auto
tuner/Antenna switch

• Covers 1.8-54 MHz
• Designed to work seamlessly with

the Acom A600S or A1200S
• Uses main coax for all control

signals – no extra cables required
• Fully weatherproof
• Mounting brackets supplied

Acom VaVV lve Amplifiers
Acom 1500 ........1.5kW PEP (1.8-54) MHz ..................£3099.95
Acom 1000 ........1kW PEP (1.8-50) MHz .....................£2299.95
Acom 1010 ........700W PEP (1.8-54) MHz ...................£1749.95

Acom ATAA -TT 04
1.5kW Auto ATAA U and 4 way Antenna Switch

£1099

£2895

£2399.95

Acom 700S
700W Solid State Amplifier

• Power: 1.5kW PEP
• Frequency: 1.8-54MHz
• Drive:

60-80W for full output
• Virtually Silent QSK keying

£3099.95

Acom 1500
Quality amplifier using 4CX1000A tube

Acom 1200S
1.2kW Solid State Amplifier

BUY WITH CONFIDENCE! 6 month warranty on all used equipment
Items below in stock at time of going to press

Icom IC-7600 HF/6m Transceiver
TwTT in DSP radio c/w box, handbook, microphone
Ref: SHR-12015..........................................Price £1499

JRC NRD 545 DSP Communications Receiver
Classic receiver with VHF/UHF adaptor fitted
Ref: SHR-12014..........................................Price £1099

Kenwood TS-590SGE 100W HF/50MHz Transceiver
With original box, manual and microphone
Ref: SHR-12017............................................Price £999

YaYY esu FT2000 HF/6m 100W Transceiver
No Box but good condition, manual, mic.
Ref: SHR-11967............................................Price £899

Icom IC-7300 100W HF SDR Transceiver
Excellent boxed condition, as new
Ref: SHR-12018............................................Price £899

HF BASE ANTENNAS
CHA-250BX11....3.5 - 57MHz (RX: 2.0 - 90MHz).....349.00
CWA-1000..Multi Band dipole 3.5/7/14/21/28MHz ...124.95
VHF/UHF FIBREGLASS BASE ANTENNAS
GP-15N....50/144/430MHz, length 2.4m N TyTT pe .........99.95
GP-1M .....144/430MHz length 1.2m (SO239).............49.95
GP-3M .....144/430MHz, SO-239 Lgth 1.78m (SO239)...59.95
GP-6M .....144/430MHz, SO-239 Lgth 3.07m (SO239)...99.95
GP-93N....144/430/1200MHz, Length 1.78m N TyTT pe ...99.99
GP-9M .....144/430MHz SO-239 Lgth 5.15m (SO239) .149.95
VHF/UHF BEAMS
CYAYY -1216E...6 Element 1200MHz, N TyTT pe...................99.95
CA-52HB......2 Element HB9CV for 50MHz .................79.95
CA-52HB4....4 Element HB9CV for 50MHz ...............129.95
ANTENNA TUNER
CATAA -300...1.8-56MHz, 300W (PEP)...........................199.95
BALUNS
CBL-1000.1.7-30MHz, 1kW/CW .................................34.95

CBL-2500.1.8-56MHz, 2.5kW/CW ..............................39.95
LOW PAPP SS FILTLL ERS
CF-30MR..1.8 - 32MHz, 1kW/CW ...............................59.95
CF-50MR..1.8 - 57MHz, 1kW/CW ...............................59.95
DUPLEXERS
CF-360A...1.3-30/49-470MHz 2xleads SO239 socket ..49.95
CF-4160B.1.3-170/350-540MHz SO239 N TyTT pe, SO239....39.95
CF-416A.1.3-170/350-540MHz SO239 + 2 x PL259 leads ..39.95
CF-416B..SO239 + 1 x PL259/N leads.........................39.95
CF-503C..1.3-90/125-470MHz, PL259 lead, 2xSO239 ...49.95
CF-530....1.3-90/125-470MHz 2x SO239,PL259 lead ...49.95
CF-530C..1.3-90/125-470MHz, SO239 2 x PL259 lead ..49.95
CF-706....1.3-57/75-550MHz,SO239, 2 x PL259 leads...49.95
CF-706N..1.3-57/75-550MHz, SO239 N tyt pe, PL259 leads.49.95
CROSS NEEDLE SWR/POWER METERS
CMX-200..1.8-200MHz, 30/300/3k.............................79.95
CMX-400..140-525MHz, 30/60/300W ........................89.95

CAA-500 MkII
Commercial Grade
Antenna Analyser
• Frequency: 1.8 - 500MHz
• Colour TFT display shows:

Frequency,yy SWR,
Impedance, Resistance,
reactance, SWR graph

• Auto Sweep Mode

£389.95 £289.95

NEW

Comet

H-422
4 Band Dipole

• Covers 7/14/21/28MHz

ICOM

ALINCO

HIGH PERFORMANCE BEAMS

• Power: 1kW
• Use as V

or straight
• Vee: 7.4m
• Straight: 10.3m

Lots more COMET on our website

Icom IC-8600

SPECIAL
OFFER!

linco DX-R8E

Alinco DX-10 New Model to UK!

Communications receiver
• 150 kHz-34.99 MHz
• 600 memories
• IQ output for PC decode
• Removable Front Panel -

(requires optional EDS17
remote kit)

Multi-Mode 28MHz Transceiver
• Power:

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

£169.95

£469.95

DJ-MD40 UHF DMR Handheld
Has vocoder for better audio clarity, IP54 rated,
1000 memories...............£189.95189 95 now £99.95

DJ-AXD4 UHF DMR Handheld
Rugged IP67 Waterproof & Dustproof,ff
1,000 channels ...............£189.95189 95 now £99.95

DJ-AXD1 VHF DMR Handheld
Rugged IP67 Waterproof & Dustproof,ff 1,000
channels .........................£189.95189 95 now £99.95

Alinco DMR/Analogue Radios
Commercial Grade Handhelds - with basic
code plug and program lead (Win 10)

FINAL
REDUCTIONSS
While stocks

last!

• Coverage: 0.01-3000MHz
• Decodes D-STATT R, NXDN,

dPMR and APCO P25

Wideband Communications Receiver

£2499.99PAPP RT EXCHANGE or FINANCE available

NEW

Dual Band 6/4
PAPP 5070-7-3 ...................6m 3el 4m 4 element 3m boom ....£199.95
PAPP 5070-11-6 BG...........6m 5el 4m 6 element 6m boom ...£259.95

4M YaYY gis
PAPP 70-5-3 .......................4m 5 element Yagi 3m boom........£199.95
PAPP 70-6-4 .......................4m 6 element Yagi 6m boom........£219.95

Dual Band 2/70cms
PAPP 144-432-37-7-2CBGB .2m 12 el 70cms 25 el 2 connectors.£289.95
PAPP 144-432-13-1.5-2C....2m 5 el 70cms 9 el 2 connectors ...£134.95
PAPP 144-432-17-2 ...........2m 6 element 70cms 12 element...£149.95
PAPP 144-432-19-3-2C .....2m 7 element 70cms 12 element...£199.95
PAPP 144-432-21-3 ...........2m 7 element 70cms 14 element...£199.95

2M YaYY gis
PAPP 144-5-1.5 ..................2m 5 element Yagi 1.5m boom........£94.95
PAPP 144-6-2 .....................2m 6 element Yagi 2m boom.........£119.95
PAPP 144-8-3 .....................2m 8 element Yagi 3m boom.........£135.95
PAPP 144-9-5A...................2m 9 element portable 4.67m .......£174.95
PAPP 144-11-6BG ..............2m 11 element guyed 5.72m.........£199.95
PAPP 144-12-7BGP ............2m 12 element Yagi.......................£259.95
PAPP 144-12-7-G/T 1.75 ....2m 12 element Super Yagi.............£269.95

70cms YaYY gis
PAPP 432-8-1.2R................70cms 8 element Yagi 1.2m boom...£89.95
PAPP 432-14-3 ...................70cms 14 element Yagi 3m boom..£145.95
PAPP 432-23-6 ...................70cms 23 element Yagi 6m boom..£199.95
PAPP 432-30-8BG ..............70cms 30 element Yagi 8m boom..£269.95

23cms YaYY gis
PAPP 1296-13-1R...............23cms 13 element 1m rear mount ...£99.95
PAPP 1296-18-1.5AR.........23cms 18 el1.5m rear mount .........£139.95
PAPP 1296-36-3RG ............23cms 36 element 3m RG Balun ...£169.95
PAPP 1296-36-3UT ............23cms 36 el 3m Teflon Balun.........£189.95
PAPP 1296-70-6RG ............23cms 70 element 6m RG Balun ...£225.95
PAPP 1296-70-6UT ............23cms 70 el 6m Teflon Balun.........£239.95

FINAL
REDUCTIONS
While stocks

last!

QUALITY USED EQUIPMENT

Icom IC-7100 HF+6m+VHF+UHF 100W Transceiver
Boxed and in good condition
Ref: SHR-12001............................................Price £799

Uniden Bearcat SDS-100E Digital Scanning Receiver
25 – 1300MHz - requires activation licence for digital
B Grade .............................RRP £649.95 Price £549.95

YaYY esu FT-TT 450D HF/6m 100W Transceiver
No original box, all accessories incl. SCU-17 + software
Ref: SRH-12022............................................Price £549

YaYY esu FT-TT 817ND HF+ VHF+UHF Transceiver
Boxed and complete in excellent condition
Ref: SHR-1209..............................................Price £379

Icom PCR-1500 SDR Wideband VHF/UHF Receiver
USB lead, manual, original ant and disk missing
Ref: SHR-11966…........................................Price £299

Icom IC-7610
In good condition c/w box and manual
Ref: SHR-11982

£2699

YaYY esu FT1000MP 100W HF Transceiver

£999
Fitted with 4 optional
filters, box, manual, mic
Ref: SHR-12021
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I
n recent months, I have written 

several times about the need to make 

our activity on the VHF/UHF bands 

obvious. As I suggested before, it’s 

not that activity on VHF/UHF is low. It’s 

not. It’s a vibrant and active scene as I 

hope regular readers of this column will 

appreciate. The problem is though, that 

much of the activity on the bands isn’t 

obvious. 

I wrote a month or two back in relation to 

the threat to the primary amateur status of 

the 2m band from the now defeated French 

proposal, that loud FM signals are needed 

on the bands to show our occupation to the 

casual listener and indeed, the regulator 

(OFCOM). Club nets, active repeaters, 

people calling CQ and people answering 

CQs – all these things have their part 

to play and we can all do our bit to help 

activity.

Picking up the same themes, I was 

interested and delighted to read a proposal 

from John Regnault G4SWX who is the 

RSGB’s VHF Manager, for a Beginner 

Level Licence. John wrote a post on the 

RSGB Workshop refl ector, which I have 
reproduced below with John’s approval 

because I believe it raises important 

points. 

“There has been lots of discussion on 

this refl ector and elsewhere from amateurs 
that do not think that the hobby should be 

allowed to change because they like things 
the way that they imagined that they used 
to be!

“The basic FACT is this reluctance to 

change, the desire to involve radio clubs 
(stranglehold?) in the exam process and a 
number of elected RSGB people who are 
afraid of what the membership might think 
is assisting the hobby along to a slow death.

“I have a really hard job justifying the 
VHF/UHF bands based on their current 

usage. Yet I have amateurs saying that we 
need more repeater channels when many of 
the repeaters in operation are rarely used.

“There is an increasing need to attract 
a greater number of younger age people 
into amateur radio. The current three-tier 
licence regime; Foundation, Intermediate, 
Full, whilst it is maintaining a steady annual 
number of candidates has, over recent 
years, seen a marked decline in attracting 
younger people. In 2006 25% of Foundation 

Tim Kirby G4VXE

longworthtim@gmail.com

exam candidates were under 21 years of 
age. By 2013 this had declined to 14%, today 
it is even lower.

“I am a highly technical radio amateur, yet 
I see plenty of room for people in the hobby 
with no technical skills whatsoever. The 
amateur radio hobby embraces aspects of 
both technology and personal development 
in communications. To date the amateur 
examination has required all candidates 
to demonstrate an understanding of radio 
technology, which might be appropriate as 
the amateur licence permits modifi cation 
and manufacture of transmitting 
equipment. This technical requirement 
can be a signifi cant perceived barrier to 
younger people who otherwise would like to 
investigate radio communications beyond 
the capabilities offered by licence-free CB 
or PMR446 transceivers. There are many 
other facets of the hobby that are about 

communicating and personal development 
in communications rather than building and 
modifying radio equipment. Technical skills, 
just as operating procedures, Morse if you 
like, can be learnt once somebody is hooked 
into the hobby.

Activity, HAB Tracking and More

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

“So how about this: A Proposal for a 
Beginner Amateur Licence. A low-power 
VHF/UHF (144/430 MHz) entry class 
‘Beginner Amateur’ licence:
• Targeted at newcomers and offering 
opportunity for involvement by youth 
organisations.
• Amateur Callsigns 
• A relatively simple online examination with 
a pass certifi cate issued by the RSGB
• A clear path for further progression with 
the online ‘Beginner’ exam being accepted 
as exemption/credits for part of the 
Foundation exam
• Equipment to be used will be limited to low 
power, 5W output, <25W ERP, CE approved 
VHF/UHF FM/Digital Voice transceivers. (To 
protect other users of the VHF spectrum in 
the UK and nearby nations)
• Equipment to be unmodifi ed
• Callsigns issued to use an additional letter 
to clearly identify ‘Beginner’ licensees
• ‘Beginner’ licensees to be permitted 
to operate amateur club stations under 
supervision of a full licensee
• Process administered by RSGB with 
weekly updates provided to Ofcom

The World of VHF

Tim Kirby G4VXE discusses the need to 
increase activity on the VHF/UHF bands and 
whether a beginner level licence could help.

Fig. 1: Steve G4AQB has built a high altitude balloon tracker based on a Raspberry Pi and a LoRa 

receiver. Fig. 2: A screenshot of Peter G8BCG’s 2m moonbounce contact with A21EME

Fig. 3: A map showing the grid squares that Patrick WD9EWK has operated from during 2019.
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• Launch initiated by RSGB, including 
outreach by local radio clubs to forge links 
with youth organisations
• RSGB to investigate whether ‘Beginner’ 
amateur licence could be accepted as part 
of personal development and training by 
established youth organisations (Scouts, 
Air Cadets etc)
• Minimal cost of administration for Ofcom
• The training and development of 
communications skills by young people 
taking up a ‘Beginner’ amateur licence will 
ensure additional benefi t to ‘UK plc’.”

Since publishing his idea, John has 

received lots of support but also a 

considerable amount of criticism from 

people who feel that the proposal erodes 

the hobby’s standards or values. I know 

some people feel that because they had to 

go through a particular process, everyone 

else should do the same. The problem is, 

that if we do not change and if we do not 

try to do things differently, the hobby that 

we all love will die. Surely, we should try to 

make that change?

I am all for this idea. We should be 

making it easier for interested people to 

enjoy our hobby rather than harder, which is 

what the recent changes to the Foundation 

(in particular) syllabus seem to have done. 

Why is it that an interested person cannot 

take a simple test and start to actively 

participate in the hobby? (I can, after all, 

take a day’s tuition and get a Marine VHF 

licence, which allows me to use a 25W 

transceiver on the Marine band). Tell me 

honestly, would you not have loved such an 

option when you were fi rst getting involved 
in amateur radio?

We know that a fair percentage of those 

that come into the hobby may fall by the 

wayside. We can do our best to avoid this 

but it will always be the case to some 

extent, so it is important that we try to 

introduce more people to the hobby, in the 

hope that more will stay. We also know 

that not everyone who gains an amateur 

licence wants to talk (after all, the amateur 

service is about much more than just 

talking). Of course, we understand that! 

But, it is important that we make it as easy 

as possible for people to engage with the 

hobby. The proposal for the Beginner Level 

Licence seems to me a good way to help 

this to happen. 

When can we start?

High Altitude
Balloon Tracking
It’s a couple of years since I included 

anything regarding High Altitude Balloon 

tracking in the column, but it was good 

to hear from Steve MacDonald G4AQB

(Bolton) who has been spending some 

time on this interesting aspect of the 

hobby, Fig. 1.

“I thought I would share with you one 
of my recent projects that is becoming 
quite popular here – High Altitude Balloon 
Tracking (HAB). High Altitude Balloons 
are launched by enthusiasts usually as 

part of a school or group project. The 
balloon is loaded with a very light payload, 
usually a camera, GPS and very low power 
transmitter (sometimes only 10mW). This 
transmits telemetry on frequencies around 
434.2MHz, which can be received and 
tracked. The telemetry is transmitted as 
data packets in RTTY mode or LoRa (Long 
Range) mode. LoRa modules are available 
very cheap on eBay for receiving the data 
along with software you can download 
to use with a Raspberry Pi. RTTY data is 
received using the HAB version of FLDIGI 
(called DI-FLDIGI).

“There is an excellent website called 
HABHUB, which allows you to see details of 
balloon fl ights around the world and track 
them on the map. By setting up DI-FLDIGI, 
you can participate by reporting received 
packets back to HABHUB, which shows 
your report on the site (like spots in DX 
Reporter) Some of the balloons also send 
back digital slow-scan pictures during the 
fl ight, which can be received using LoRa.

“Up to now I have been able to track three 
balloons, all of which were launched in the 
Hereford area. The signals on 70cm were 
quite strong once the balloons had gained 

height, even though they only run extremely 
low power. The last balloon I tracked came 
back down to Earth only a few hundred 
metres from the The Wash having travelled 
all the way from Ross-on-Wye. Incidentally, 
the balloons are followed in cars by 
‘chasers’ to recover the payload. They can 
also be seen on the HABHUB maps with 
GPS.

“I have just completed building a 
LoRa receive module for 434MHz with a 
Raspberry Pi.

“Although I guess there are not going to 
be many balloons around in Winter, I look 
forward to using it in Spring when more 
HABs are launched”.

More on the
OpenGD77 Project
Last month I wrote about the work that is 

being done on an Open Source fi rmware 
project for the Radioddity GD-77 dual-band 

DMR/FM transceiver. As the project stood 

when I last wrote, Roger Clark VK3KYY had 

built on the work of Kai DG4KLU with help 

from Colin G4EML. At that point, the team 

had implemented DMR Tier 1 functionality, 

which means in practice, you can ‘only’ 

use the rig/fi rmware with a hotspot and 
not with repeaters (as it would transmit 

the same signal on both timeslots). Of 

most interest, the fi rmware also included 
hotspot functionality, so that the rig can 

be connected to a computer running 

suitable hotspot software such as Pi-Star, 

MMDVMHost or BlueDV. 

Since I wrote that, development has 
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moved on apace and Roger has received 

an Alpha code version of the fi rmware 
that includes DMR Tier 2 functionality, in 

which you can use the rig with repeaters. 

In addition to the DMR features, some 

great features have been added to the FM 

functionality, including DTMF. As it is an 

alpha code release, some issues exist, 

but the vast majority of users report that 

the fi rmware is working well. It is worth 
saying, however, that while the DMR Tier 

2 functionality is being developed the 

Hotspot functionality has been disabled in 

the code, although you can still download 

the ‘Tier 1 version’ of the code, should you 

wish to experiment with the Hotspot.

Don’t forget that it is quite safe to try 

out the fi rmware and, if you decide it is not 
for you, you can easily load the Radioddity 

standard fi rmware back into the rig. 
You can keep up to date with the 

interesting developments with the 

OpenGD77 fi rmware at:
www.rogerclark.net 

The 6m Band
Peter Taylor G8BCG (Liskeard) says in 

the south west they have had to contend 

with some really serious winds recently. 

Fortunately, tying everything down as close 

to the ground as possible seemed to work. 

Peter’s objectives for the month were to 

work the A21EME and VP6R expeditions 

via EME, which he was delighted to do. He 

says that the two expeditions were very 

different in terms of scale but both were 

superbly organised.

Thanks to a tip-off from Abdel Mesbah 

M0NPT, I caught a 6m ES opening from 

G4VXE on October 27th. The band was 

open nicely to the south and I was pleased 

to work several EA1, EA4 and CT stations 

on FT8. 

The 2m Band
Kevin Hewitt ZB2GI has been in the UK for 

a little while in Chatham, Kent using his 

UK callsign M0GTD. While here, he has 

been active on 2m FT8 using his Icom IC-

271E into a turnstile antenna designed 

for weather satellite reception. Stations 

worked include M0WJL (JO01), G0KUC 

(IO91), GW8ASA (IO81), G3YDY (JO01), 

MX0CNS (JO01), 2E0RUS (IO91) and 

M1BMW (IO92). Kev has also heard some 

French and Belgian stations in the morning 

and late evening, calling CQ, but as yet, 

hasn’t managed to complete a contact with 

them.

Peter G8BCG was pleased to work the 

A21EME expedition via moonbounce – a 

really nice one on the band, Fig. 2.

Here at G4VXE, interesting contacts 

from the FT8 log include GD3YEO (IO74), 

F6BTP (JN09), GI6ATZ (IO74), GW8ASA 

(IO81), G0RQL (IO70), GW1JFV (IO71), 

F4CHB (JO00), F5BZU (JO11), OR7PP 

(JO11), ON7LSP (JO10), F5APQ (JO00), 

GW6TEO (IO71), GU3HFN (IN89), F6APE 

(IN97), F5MYQ (JO10) and GD6ICR (IO74). 

I particularly enjoyed working GD6ICR. I 

fi rst worked Mike when he was G6ICR in 
Liverpool and I was a recently licensed 

G6TTU back in 1983. How time fl ies! It was 
also good to work good friend of PW Dave 

G4ASR on 2m FT8 for the fi rst time.

Satellites
Kev M0GTD says that his Yupiteru 

MVT7100, programmed to scan space-

related frequencies, halted on 145.800MHz 

during an Italian ARISS schools contact.

Peter G8BCG writes, “A21EME 
announced that they would be on QO-100 so 
on a wet Sunday afternoon having already 
worked then on 2m and 6m, I decided to 
have a go at a junk-box QO-100 setup in the 
workshop: SG labs 13cm transverter, WiFi 
5W PA, 31el long-Yagi on transmit. 80cm 
sat dish, unmodifi ed LNB and RTL dongle 
on receive. Result − A21EME in the log! As I 
write this, I’m up to 40 DXCC, including 9N, 
9X, A2, A4, A7, FR, FY, ST, TR, VU – I didn’t 
realise how much rare stuff was on the bird! 
I’m a Life Member of AMSAT NA but have 
not been active since the early 1980s (as 
H44PT on AO-10) so this is really fun!”

As ever, Patrick Stoddard WD9EWK

sends an interesting report from his 

hamfest and roving activities in the USA. 

“The past month has been busy. The 
AMSAT Symposium was held in a suburb 
of the US capital − Arlington, Virginia. It 
was well attended, and a celebration of 
AMSAT’s 50th anniversary. Many speakers 
and presenters from the early days of 
amateur radio satellites were in attendance, 
including two of the builders of the OSCAR 
5 satellite, which came from Melbourne 
in Australia and was the fi rst satellite 
launched by AMSAT in 1970. AMSAT gave 
updates on the Fox-1E satellite, the AMSAT 
linear transponder riding on the University 
of Washington’s HuskySat satellite, and the 
GOLF project.

“During and after the Symposium, I 
ventured away from the Washington area 
to work satellites from a few different 
locations in Virginia, North Carolina, 
Delaware, and New Jersey. I didn’t work 
any European stations on this trip but made 
many operators around North America and 
the Caribbean happy. While I was on the 
road, J6/AA4FL was on from St. Lucia, in 

advance of the CQ WW SSB contest. Even 
though I wasn’t home to claim a new grid, 
a new DXCC entity is still good for my log. 
I spent much of one day operating from 
the FM15/FM16 grid line in northern North 
Carolina, and the next day on the FM28/
FM29 grid line in the rarely-heard state 
of Delaware. Other stops in Virginia and 
New Jersey added to my rover map and 
contributed to just over 1000 miles on my 
rental car.

“After returning home from the 
Symposium trip, the hamfest season here 
in Arizona was well underway. Hamfests in 
northern and southern Arizona have taken 
place, and I have had an AMSAT table at 
fi ve different events since late September. 
More to come, through the wintertime in the 
desert...

“I took a look at my satellite log for 2019. 
As I write this, I have operated from 56 
different grid locators across 17 different 
US states and the Canadian province of 
Ontario (Fig. 3). In my 14 years of working 
the satellites, this has probably been the 
most productive year in terms of locations 
(grids, or US states) I have operated from. 
Lots of miles on the roads in the western 
USA, along with three trips to the east – 
to Louisiana and Texas in April, Dayton 
Hamvention and several US states plus 
Ontario in May, and the AMSAT Symposium 
along with various states along the Atlantic 
coast in October. I enjoy working satellites 
from home, and when away from home”.

Merry Christmas!
Finally, there’s just space to wish you and 

your families a very Merry Christmas. Many 

thanks to all of you who have contributed 

to the column – or read it! Please keep your 

news coming and if you’ve been thinking 

about getting in touch, please make 2020 

the year you do! See you next month.
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Quiz

End of Year 
Quiz Answers
1. The Marconi Centre is at Poldhu, Cornwall. The station 
call sign in WWI was MPD. In 2018 the commemorative 
callsign was GB100MPD. (Jan 19)
2. The release of WSJT-X version 2 was on December 
10th 2018. (Jan 19)
3. Number One on the list is: Democratic People’s 
Republic of Korea, North Korea (P5), Followed by Bouvet 
Island (3Y/B) at Number Two. (Feb 19)
4. Examinations using the new syllabi started on 
September 1st 2019. Candidates who failed had until 
end of October 2019 to re-take using the old syllabi. (Feb 
& Dec 19)
5. The callsign of the Royal Omani Amateur Radio 
Society station is A44A. The editor was an invited 
operator for the CQWW CW contest 2018. A41A is the 
call sign of Sultan Qaboos. (Feb 19)
6. The YOTA Summer Camp 2019 took place in Soia, 
the capital of Bulgaria from August 11th to 17th. The 
Bulgarian Federation of Radioamateurs (BFRA) hosted 
the event. (March 19)
7. The RSGB National Radio Centre is based at Bletchley 
Park. It was the WWII Government Code & Cipher School 
near Milton Keynes, Buckinghamshire. (March 19)
8. The amateur callsign of the RMS Queen Mary is W6RO. 
The ship is based at Long Island, California, and is now a 
leisure and activity centre. (March 19)
9. The irst amateur to ly in to St Helena for a DXpedition, 
November 2017, was Bill G0VDE. The second was Bob 
Bower GM4DLG/ZD8RB. (March 19)
10. International Marconi Day in 2019 was held on April 
21st. (March 19)
11. ILLW, International Lighthouse & Lightship Weekend 
2019 took place on the third weekend in August. (March 
19)
12. In November 1904, John Ambrose Fleming wrote 
he had found a method of detecting oscillating 
electrical currents in an antenna using thermionic 
valves (patented). (Marconi W/T Company records). 
Unfortunately, he failed to see the next step in 
development, putting a control grid between the ilament 
and the anode. (March 19)
13.Lee de Forest was a lamboyant character who also 
sought the limelight of publicity but died in obscurity 
in 1961. He was one of the irst radio pioneers to have 
a PR agent. In an ambitious stunt, the agent sent a 
letter addressed to “The Father of Radio, Hollywood, 
California”. Without an actual address the letter was 
returned to the sender! (March 19) 
14. ANZAC Day commemorates the landing of the 
Australian and New Zealand Army Corps at Gallipoli on 
April 25th 1915. The campaign, that became a stalemate, 
included the Battle of Chocolate Hill (August 1915) when 
hundreds of British Empire troops died in an ill-conceived 
attack on Turkish strongholds. (April 19)
15. HEMA stands for HuMPs Excluding Marilyns. Firstly, 
Marilyns are hills 150m, or more, above the surrounding 
area. These count for SOTA awards. HEMA relates to 
hills that are less than 150m above their surrounding 
landscapes. An analogy is the difference between 
mountain climbing and Munroe mounting. (April 19)
16. Es’Hail-2 was launched on November 15th 2018. It 
is positioned at longitude 26º East and its projected life 
is 15 years. Operating advice is on the Es’Hail-2 website, 
and Wikipedia. (April 19)
17. The last successful DXpedition to Bouvet Island 
was by the late Dr Chuck Brady W4BOW, who signed 
3Y0C. This one-man show lasted from December 16th 
2000 to March 5th 2001. The latest attempts were not 
as successful. The irst was the American-led 3Y0Z. 

They anchored but the ship’s engine problems and the 
safety issues regarding helicopters meant that they 
never landed. The second was the multi-national 3Y0I. 
Their ship was conined to port for non-payment for so 
long that they missed the Antarctic weather window. The 
ship had to return to port after suffering damage, without 
seeing the island. (April 19, see also June 19)
18. T/R 61-01 covers transmissions from countries 
on the list by UK Full Licence holders. This agreement 
covers all of the territories extra to those that have 
agreed to CEPT, where the UK Advanced licence is 
accepted. (May 19)
19. International Marconi Day is celebrated on the 
Saturday as close to his birth date as possible. Gugliemo 
Marconi was born April 25th 1874. So, in 2019 Marconi 
Day was celebrated on April 21st. (May 19)
20. The LF 136kHz band has been available since it was 
approved by WRC 2007. Before that it was a Notice of 
Variation of Licence from OFCOM, on application. The 
472 – 479kHz band was also subject to a NoV and was 
made available in 2012, but only to Full Licence holders. 
Both are part of present allocations. (May 19)
21. The relay stations of the BBC World Service, and 
many others, are located on Ascension Island. This is 
roughly mid-way between Africa and South America. 
Some of the towers are up to 400ft, and the arrays can be 
steered electronically! (May 19)
22. The callsign of The Massachusetts Institute of 
Technology’s amateur radio club callsign is W1MX. 
(June 19)
23. The trapezing antennas are at the station of ZS1AFS. 
The special callsign of the station, ZT1T, has a unique 
preix! (June 19)
24. Bentley Motors celebrated 100 years in July 2019. 
The callsign was GB100BM. (June 19)
25. The Johnson Space Center situated near Houston, 
TX. The call of the amateur radio station is W5RRR. The 
capital of Texas is Austen. (June 19)
26. The Carrington Super Flare, named after amateur 
astronomer Richard Carrington, occurred on September 
2nd 1859. He proved that the Sun rotated faster at the 
equator than at its poles. And so the Carrington Rotation 
Period of the Sun was also named after him. (July 19)
27. Sir Robert Watson-Watt was the irst to coin the word 
‘ionosphere’ in a letter written in 1926 and reprinted in 
Nature magazine in 1969. He thought the term was in 
keeping with ‘stratosphere’ and ‘troposphere’. (July 19)
28. MOONRAKER started trading in 1978 by Charles 
Godefroy, mainly selling to the CB market. (July 19)
29. On May 2019, Monk (Elder) Apollo SV2ASP passed 
away. He had been the sole amateur operator on Mount 
Athos for some time. The separate DXCC entity is SY. 
Although SY callsigns have also been issued to Greek 
special event stations. (July 19)
30. The chain of WWII radar stations were collectively 
called Chain Home (CH). They were based on the east 
coast of UK and south coasts of England. The centre of 
operations was at Bawdsey Manor, Suffolk, on the bank 
of the River Deben. (July 19)
31. The 2019 Dayton Hamvention ran from May 17th to 
19th. Its ‘new’ home is Greene County Fairground & Expo 
Center. (July 19)
32. Nevada, as its predecessor Telecomms, opened 
50 years ago, September 1969. It is the main amateur 
radio outlet in the Portsmouth area and South Coast. 
The owner, Mike G3SED, was involved in the Camel 
Trophy Rally during the 1990s, supplying communication 
equipment and support in many countries. (August 19)
33. Many amateurs, and especially those who had 
children, will remember the Ladybird book, Making a 
Transistor Radio (1972) written by the construction guru, 
Rev. George Dobbs G3RVJ. (August 19)
34. After September 2019, holders of Foundation and 

Intermediate Licences will discover that knowledge of 
topics that were not in their syllabus is expected in the 
new syllabi. In the August issue Tony Jones G7ETW 
wrote a primer on the missing topics for those upgrading 
from Foundation to Intermediate following the new 
syllabus. (August 19)
35. Hiram Percy Maxim was the irst president of the 
ARRL. Born September 2nd 1869, he was celebrated from 
August 31st to September 8th 2019. His callsign W1AW 
was used to mark the 150th anniversary of his birth. It is 
the callsign of the ARRL station in Connecticut. (Sept 19)
36. Strictly speaking, doublets should be fed with twin 
feeder into a balanced ATU. With no coax or balun the 
losses are minimised. Many amateurs will have used 
a G5RV antenna with a measured length of ribbon and 
coax feed through a balun. (Sept 19)
37. The irst TV broadcast was in 1936 by the BBC. After 
cessation of hostilities it resumed in 1946 for London 
only. (Sept 19)
38. Market Reef became a separate DXCC entity in 1969, 
50 years ago. To celebrate there was a series of mini-
dxpeditions during July and August. Callsigns ranged 
from OJ0A to OJ0O. (Sept 19)
39. In 1899, over 1000 radio messages by Marconi giving 
commentary on America Cup races were relayed to a 
syndicate of New York newspapers. Sent from motor 
yacht Ponce. This irst in up-to-the minute news was a 
sensation! And thus, radio arrived in the USA. (Sept 19)
40. The Telegraph Museum is situated in Porthcurno, 
Cornwall. It is at the site of the erstwhile Cable & 
Wireless training base before it moved to Coventry in 
1993. (Sept 19)
41. The Pi team had indicated that there would not be a 
new model before 2020. So, it was a great surprise that 
the Pi-4B appeared mid-2019 with a processor running at 
1.5GHz! (Sept 19)
42. The Radio Communications Foundation awards 
scholarships and sponsor projects and clubs that 
encourage more youngsters into amateur radio, and 
careers in radio and electronic engineering. (Sept 19)
43. Doc W6GRL and Don W6AM were best known for 
their rhombic antenna farms. The ‘Saga of the Rhombic 
Antenna & its Heroes’ is featured in the January 2019 
issue. (Jan 19)
44. The Apollo11 landing module landed on the Moon 
July 20th 1969 at 2017GMT. And the mission craft 
arrived back on Earth on July 24th 1969 at 2017GMT. 
(Oct 19)
45. The oscilloscope came of age in the 1930s. This was 
in parallel with early development of television. (Oct 19)
46. Firstly, do not respond to the abuser. It gives them 
what they want, and you are rewarding bad behaviour. 
Secondly, licensed amateur radio operators are only 
licensed to talk to other licensees. (Oct 19)
47. The irst organised event aimed at amateurs 
exchanging contacts with as many countries as possible 
in a limited time was the ARRL International Relay Party. 
This ran yearly from 1928 to 1935. In 1936, under new 
rules, it morphed into the ARRL International DX Contest. 
(Oct 19)
48. This described several US telegraph operators who 
could only read the Morse with the help of a tin lid place 
on the sounder. It ampliied the sound. This was seen as 
not being up to the standard of those who could do so 
without any aids. (Oct 19)
49. WWV’s 100th Anniversary fell on October 1st 2019. It 
transmits on 2.5, 5, 10, 15 and 25MHz continuously 24/7. 
However, the regular time signal did not start until 1945. 
Its sister station in Hawaii is WWVH duplicates 24/7 on 
an avoiding schedule. (Oct 19) 
50. Subscribers can advertise free in the Bargain 
Basement column, every month.



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

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

HF & 6M 200W SDR
Available from stock and it’s on demonstration at our 
London Showroom.

FLEX 6400: £2099.95  FLEX 6400M: £3099.00 

FLEX 6600: £3999.95

FLEX 6600M: £4999.00

           FLEX Maestro Controller: £1299.95 

Advanced SDR available with or without front panels.

ELAD FDM-DUO

This transceiver has a 5W output that can operate as 
a stand-alone unit, without a PC! The small transceiver 
is equipped with the latest SDR technology.

Dual-Tuner wideband full feature 14-bit 
SDR, 1kHz to 2GHz, 10MHz of spectrum 
visibility.  Simultaneously monitor 2 separate 2MHz 
bands of spectrum between 1kHz and 2GHz.  
3 software selectable antenna inputs, & clocking 
features ideally suited to industrial, scientifi c, Ham 
& educational applications. Windows 10. 

SDRplay RSPduo 

NEW SunSDR2dx 

See www.HamRadio.co.uk/RSPDUO

ANAN-8000DLE

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

www.HamRadio.co.uk/fdmduoR

Receive only 
version also 
available:
£729.95.

Also available 
in special 

red edition: 
£974.95

The FDM-DUO is a game-changer - a top-end SDR 

with dials and knobs! 

RadioAnalog PTRX-7300

Click www.HamRadio.co.uk/fl ex

ML&S: £3699.95

ML&S: £3599.95

ML&S: £929.95

ML&S ONLY: £239.95

FOLLOW US ON TWITTER AND FACEBOOK HamRadioUK

The ANAN-7000DLE MKII monoblock 
SDR transceiver incorporates an Intel 8th 
Generation i5/i7 core computer, the SDR 
client software is pre-loaded and calibrated 
making the unit completely Plug & Play! 
Unlike other Software Defi ned Radios which 

incorporate embedded processing with 
limited capabilities and no upgrade path, the 
ANAN-7000DLE MKII uses a powerful Intel 8th 
Generation Quad core SoC and Windows 10.
See: www.HamRadio.co.uk/7000DLE MkII

Also available, 
ANAN 7000DLE MkII 

without internal i7 PC. 
£3149.95    1kHz-2GHz & 10MHz BW. 

Brand new design, the RSP1A is a major 

upgrade to the popular RSP1 offering 

a powerful wideband full featured 

SDR  covering 1kHz to 2GHz & up to 

10MHz visible bandwidth. Better still, it’s 

“Built & Designed in Britain”!!ML&S ONLY: £94.95

DUAL TUNER 14-BIT SDR

SDRplay RSP-1a

ZUMspot RPi

www.HamRadio.co.uk/8000DLE

Featuring DMR, D-Star, C4FM, 
P25 & NXDN Hotspot.

Assembled and 
tested: £159.95  

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

ML&S are the sole UK distributors for the 
new ZUMspot RPi, an advanced radio 
module board.

For more info see 
HamRadio.co.uk/ZUMspot

The ZUM-Spot USB new from 
KI6ZUM, uses the very popular 
BlueDv software to create a very 
versitile and simple to setup PC 
based hotspot. The ZUM USB 
comes ready to go with a small 
antenna and a very classy high 
quality case, it is a huge upgrade 
on the very popular DV4Mini and 
the BlueDV software is the cherry 
on the cake.

ZUM SPOT USB! 

ML&S: £109.95

Following on from the previous range, the new 64/6600 series offer the latest 
SDR technology housed in a stylish cabinet with or without the inbuilt colour 
screen and control functions. The ultimate performance direct sampling SDR screen and control functions. The ultimate performance direct sampling SDR 
technology and the best value for the serious HF/6m operator. Designed for the 

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

technology and the best value for the serious HF/6m operator. Designed for the 
Ham who wants to operate the radio exclusively as a server from PC, laptop, 
technology and the best value for the serious HF/6m operator. Designed for the technology and the best value for the serious HF/6m operator. Designed for the 

The next generation of transceivers from FlexRadio.

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

The next generation of transceivers from FlexRadio.

ML&S - the World’s largest 

independent Flex dealer 

COME AND SEE OUR DISPLAY UNIT FOR THE 

FLEX RANGE OF SDR TRANSCEIVERSClick www.HamRadio.co.uk/fl ex

Attention 

All Icom 

IC-7300 

Owners! 

High quality RF interface module 

allowing the Icom IC-7300 to have a 

pure RF signal output for connection 

to an external SDR receiver.
This revolutionary product has been 
in demand from IC-7300 owners from 
the very beginning but without an RF 
output it presents the user with a major 
drawback. By adding this feature, the 
IC-7300 can be used with low cost 
SDRs like SDRPlay, HackRF, AirSpy & 
RTL-SDR.  ML&S ONLY: £189.95

: £3099.00 

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

E-mail: sales@hamradio.co.uk

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

International Tel: +44 1932 567 333

SAFE ONLINE SHOPPING
E&OE

FOLLOW US ON TWITTER AND 
FACEBOOK HamRadioUK

FOLLOW US ON TWITTER AND FACEBOOK 0345 2300 599

www.HamRadio.co.uk
Martin Lynch & Sons Ltd. The WORLD FAMOUS HAM RADIO STORE

0345 2300 5990345 2300 5990345 2300 5990345 2300 5990345 2300 599
HF/6M/2M 
TRANSCEIVER
The most innovative small-form 
factor SDR transceiver from 
Expert Electronics. HF-6-2m, 
100W/50W/4-slice receiver, 
80MHz Bandscope.

MLS ONLY: £2099.95

Click: HamRadio.co.uk/sdr2dx

Happy 

Christmas 

from the 

Lynch Mob

Happy 

Christmas 

from the 

Lynch Mob

SHUTTLEXPRESS SDR MULTIFUNCTION WHEEL
Inexpensive customisable wheel that can be confi gured for use with 

various SDR programmes. £44.95

www.HamRadio.co.uk/sdrplaydx

SDRplay RSPdx
New Mid-range 
SDRplay Radio
Complete redesign of the popular 

mid-range RSP2pro 1kHz–2GHz 

receiver. Multiple antenna selection, 

Improved pre-selection fi lters, 

Even more software, Selectable 

attenuation steps, Special HDR 

(High Dynamic Range) mode for 

reception at frequencies below 

2MHz.
Designed and made in 

Britain.ML&S ONLY: £194.95
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See ML&S video review www.HamRadio.co.uk/ftdx1200video

Want to work HF mobile? Thousands of Hams 

around the world use the FT-857D. 160m-70cm, add 

the optional ATAS-120D to your car and you have an 

instant HF station on 4 wheels. We even include the 

YSK-857 remote kit for mounting FREE. 

High-power FM on 10m, 6m, 2m & 70cm. When 

your local repeater is busy, slip onto 10m & 

work DX! 

65Watt 144MHz 

with AMS 2m 

Mobile.

FREE 
YSK-8900 

Remote Kit

With new 
digital C4FM 

(Fusion). C4FM 2m Transceiver

C4FM 430MHz 55W Transceiver

YAESU FT3DE

YAESU FT-818ND

Latest 2/70 FM/C4FM Handie

New version of the best selling FT-817ND. Now 

with 6W output & bigger battery.

5W Rugged Designed (meets IP54) 

Handie. Covering 108-137MHz 

Airband AM and 2/70 transceive on 

FM/C4FM Digital. A massive 700mW 

of audio ensures extra-loud volume 

with Clear Voice technology.

Handheld with Large 
LCD Display

Advanced FT-2DE C4FM/FM 

144/430MHz Dual Band Digital 

Handie.

YAESU FT-70DE

YAESU FT-65E

YAESU FT-2DE

VHF/UHF 2m/70cm Dual 
Band FM Handheld 
This dual-band 2 metre/440MHz has 

three output power levels:  5, 2.5 

or 0.5 watts. Receive coverage is 

65-108 (FM broadcast band), 136-

174 and 400-500MHz. The FT-65e 

is compact and light, yet ruggedly 

constructed. The speaker provides a 

full 1 Watt of powerful, clear audio.

YAESU FTdx3000D

YAESU FT-857D

YAESU FT-8900R

YAESU FTM-400XDE YAESU FTM-3200E

YAESU FTM-3207DE

YAESU FT-2980D

HF/6m Base Station
Looking for a HF/6m Base Station 

sized radio at a VERY LOW PRICE?

HF/6m Base. Sister Rig to 

FTdx3000

Can’t quite stretch to the FTdx3k? No worries! 

The ever dependable FTdx1200 is available at a 

special price still less than £1000.

HF/6m Base/Mobile

A modern day FT-857 without 2&70. Bang up 

to date in looks and smaller than a 2m only 

FM rig of 25 years ago!

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

£659.95 

YAESU FTdx1200

YAESU FT-891

YAESU FT-450D

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

Order before 3pm as late as Friday of each week 
and see it delivered at the weekend.

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

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

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

To the design team at Yaesu Japan, pat yourselves on the 
back. No wonder the UK’s Top DX’ers are trading up to the new 
FTdx101D & 200W MP.

NEW!! FT-4XE

Ultra-compact 5W 
handie with base-
charger. 

Large 
Colour
 Touch 
Screen 
Display

2/70 50W C4FM 

Mobile  

Compact base station radio 

with beautiful touch-screen 

display & 160-70cm coverage. 

HF/50/144/430MHz. All-Mode 

“Field Gear” Transceiver

YAESU FTM-7250DE

YAESU FT-991A

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

Offering superb performance from Top Band to 70cm, the 

FT-991a is compact without being too small, easy to use without 

missing out on features and above all great value for money.

ML&S PRICE: SEE WEB OR 

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: SEE WEB 

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

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

ML&S PRICE: SEE WEB OR CALL

HF/50MHz 200W Transceiver 
Twin RX

YAESU FTdx5000MP LTD

ML&S PRICE: SEE WEB OR CALL

WITH FREE SM-5000

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

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

YSK-857 remote kit for mounting FREE. 

 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.
 

WITH FREE CARRY CASE

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

YAESU FTdx101D & FTdx101MP

FOR MORE INFO SEE 

WWW.HAMRADIO.CO.UK/FTDX101MP

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

E-mail: sales@hamradio.co.uk

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

International Tel: +44 1932 567 333

SAFE ONLINE SHOPPING
E&OE

0345 2300 599

www.HamRadio.co.uk

Martin Lynch & Sons Ltd. The WORLD FAMOUS HAM RADIO STORE

0345 2300 5990345 2300 5990345 2300 5990345 2300 599

BOTH AVAILABLE FROM STOCK

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

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

ML&S PRICE: SEE WEB OR CALL

FOLLOW US ON TWITTER AND 
FACEBOOK HamRadioUK

YAESU 

CASHBACK 

Expires 31st Dec.

£135
YAESU 

CASHBACK 

Expires 31st Dec.

£45

YAESU 

CASHBACK 

Expires 31st Dec.

£90

Add a YT-100 and save 25% 

ML&S PRICE: 

SEE WEB OR CALL

Happy 

Christmas 

from the 

Lynch Mob

Happy 

Christmas 

from the 

Lynch Mob
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200W HF/50MHz Base Station 
Transceiver with Dual TFT Display 

and Dual Receiver. 

Dual Band Handie with 
unique APRS, D-Star & 

HF SSB receive coverage.   

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

DSP Base Transceiver

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

KENWOOD TH-D74E

KENWOOD TS-590SG KENWOOD TS-990S

LOOKING FOR COMMERCIAL GRADE DMR FROM YOUR FAVOURITE STORE? 

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

ICOM IC-7610

ICOM IC-7851

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

HF/50MHz Base Station Transceiver Latest 2/70 D-Star Touch Screen 
Transceiver from Icom. Bluetooth 
connectivity and second station 
control through an Android device.

TYT MD-9600

New improved 
model now in 

stock.

KENWOOD TS-890S HF/50MHz/70MHz Base Station 

TYT MD-UV380

DUAL BAND VHF/UHF 
DMR HANDHELD

137-174/400-480MHz 
DMR Handie 5W.

FULL operation on HF/6m/4m (yes, it really 
has 70MHz!) 

Full Down Conversion RX
✓ H-mode Mixer

✓ High C/N 1st LO

Built-in Roofi ng Filters
✓  500Hz / 2.7kHz / 6kHz / 15kHz

7-inch Colour Display
✓  Roofi ng Frequency Sampling Band Scope

✓ Auto Scroll Mode
✓ Multi Information Screen

✓  100W Heavy Duty Built-in Antenna Tuner

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

RRP: £999.95
ML&S: Only £939.95

ALL MODE  
100kHz-1.3GHz Digital 
Receiver  

“The most Advanced 
Hand Held Receiver 

available today” 

RRP: £139.95 
ML&S: £89.95

AOR AR-DV10
Enter the new digital age in style 
with the TYT MD-UV380 DMR 
Digital Portable Two Way Radio!

•  Further evolved RF direct 
sampling method. 

•  Excellent RMDR: 105dB 
realised. 

•  Dual watch function can 
receive simultaneously in 
different bands and different 
modes.  

•  DIGI-SEL unit that eliminates 
excessively strong signals is 
installed in the main and sub 
of the receiving section. 

•  High-speed real-time spectrum 
scope and waterfall display 
function.  

•  7-inch full-colour touch panel.

CALL FOR BEST OFFER

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

ML&S ONLY : £999.95

ML&S ONLY : £574.95

ML&S ONLY : £1449.95 CALL FOR PRICE

ML&S NEW PRICE : £3499.95

ICOM ID-5100

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

£239.95 including 
free programming 

cable.

ML&S STOCK THE FULL RANGE OF NEW ICOM PRODUCTS

ICOM IC-9700 2/70/23 BASE STATION ONLY £1795.95

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

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

 
•  All mode, tri-band transceiver 

covering 144 MHz, 430MHz as well 
as 1.2GHz 

•  Supports CW/AM/SSB/FM/RTTY 
and D-STAR Digital Voice and Digital 
Data modes

•  144MHz and 430MHz band is direct 
sampling. The 1.2GHz uses down 
conversions as well.

•  Full duplex operation/ Dual Watch (no 
VHF/VHF or UHF/UHF capability.)

•  PA will provide a powerful 100 W 
(144MHz), 75W (430MHz) and 10W 
(1200MHz) output

•  4.3” touchscreen colour TFT LCD
•  Smooth satellite operation with 

normal/reverse tracking and 99 
satellite channels

•  D-STAR provides clear digital audio
•  Voice recording/playback function 

(SD memory card)
•  Audio scope
•  CW full break-in

KENWOOD TS-480SATKENWOOD TM-D710GE

ML&S ONLY : £549.95 ML&S ONLY : £849.95

ICOM IC-7100

For the very best package deal see web

ML&S ONLY : £549.95

The IC7300 sports HF+6m+4m coverage, it’s 

100W, houses an eye-catching touchscreen TFT 

display and includes an internal antenna tuner.

ICOM IC-7300

100 Watt - HF/50/70MHz TRANSCEIVER 

with SSB / CW / RTTY / AM / FM

ML&S ONLY : £1199.95

The World’s 

Best Selling 

SDR Base   Buy now & get £200 ML&S Credit to spend 

on your next purchase!

Incredible Deals on this Performance Bred HF Radio

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

£189.95

PTRX-7300 Now 
available from stock

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

scope.

ICOM ANNOUNCE NEW IC-705 

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

Latest release from Icom Japan.

SPECIAL OFFER! Buy an IC-7300 and add an SP-38 Speaker to your basket to receive 
FREE on purchase. Saving £149.95!

OPEN BOX BARGAIN. 

“B” Stock, 

full warranty 

Only £499.95

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

£200
CASHBACK 

NOW ON! 

Expires 31st Dec.
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U
nfortunately programming 

microcontrollers usually 

requires a PC with some sort of 

programmer attached. It seemed 

to me that there should be a simple PIC 

programming solution much like the 

development boards for microprocessors 

that were common in the 1970/80s, one 

with just a HEX Keypad and a row of seven 

segment displays. If you only need to 

program a few tens of words, then doing it 

by hand is no hardship.

For example, Table 1 is a short program, 

that emulates the 74LS47 type 7 segment 

driver, as hex code. Program memory is 

12bits, 3 hex characters wide.

The key aim was to produce something 

low cost, no more expensive than the USB 

connected programmers available but not 

requiring a PC or any complex software. 

Also, because the program would be 

entered by hand, there is no need to 

support every single part, particularly the 

very large memory parts now available. So, 

after reading lots of datasheets I settled on 

the Microchip Baseline 8-bit PICs, that is 

10F, some of the 12F and some of the 16F 

family.

These parts are Flash based, no UV eras-

ing required, are programmed over a serial 

interface and can be programmed in-cir-

cuit, which is great advantage for manufac-

turers and also for testing/debugging.

One of the interesting features of fl ash 
memory as implemented in the PIC family 

of processors is that in its erased state it is 

all ‘1’s and programming sets it to ‘0’. It can-

not be programmed back to a ‘1’ without an 

erase operation, and this has to be a bulk 

erase of the whole memory. This is similar 

to EEPROM/UVEPROM from older fami-

lies of parts. PIC heritage goes back to the 

mid-1970s when General Instruments in-

troduced the PIC1650 series of peripheral 

interface controllers and hence the instruc-

tion set has been designed to take account 

of the memory characteristics. The no op-

eration instruction, which as the name sug-

gests does nothing, is encoded as 0x000, 

which means it can be used to overwrite 

an instruction to remove it without hav-

ing to do a bulk erase. The erased state of 

memory as previously mentioned is all ‘1’s, 

i.e. 0xFFF. The instruction this corresponds 

to is exclusive or working register with lit-

John Dunton G1RXC

john@john-dunton.co.uk

eral 0xFF. The xor function, used once on 

the working register inverts its bits, while 

used twice restores them. Thus, a pair of 

un-programmed memory locations have 

no effect of the logic of a program, and this 

means that places can be left in the code to 

add jumps (goto/call instructions) to mod-

ify the code rather than needing to do a 

bulk erase. Interestingly the xor function is 

the basis of many cryptography machines 

since two sequential xors of the plain text 

with the key restore the plain text. 

Prototype
The prototype, Fig. 1, took shape over a few 

weeks on solderless breadboard, no smd 

components!

I decided that it should be possible to 

program the controller with the program-

mer so that it can be used, in theory at 

least, to replicate itself, although it would 

be a bit tedious to enter 1738 instructions 

by hand! So, I chose the PIC16F59, big 

brother of the 16F54. This 40-pin part has 

suffi cient i/o pins to drive the display and 
all functions. It is a very simple part, which 

A Simple PIC Programmer

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

does not have interrupts or any complex 

peripherals.

Power Requirements
The circuit, shown in four modules, Figs. 

4a through 4d, requires a 5V supply and 

the PIC needs a programming voltage 

of typically between 12.5 and 13.5V. The 

current drawn from the high voltage source 

is typically <500µA. To avoid the need for 

two supplies the high voltage is generated 

locally. You could use a dedicated switch-

mode PSU chip for this but since the 

current draw is so low I opted for a fi xed 
on-time boost circuit based on a 555 timer 

(U2). This is capable of generating about 

2mA up to 24V-ish depending on the power 

supply, inductor series resistance and 

FET RDSon. The output voltage is limited 

by a couple of 5.1V zeners in series with 

a green LED, which serves also as an HV-

on indicator. Green LED forward drop is 

around 2.2V, hence V
out

 around 12.8V. With 

adequate fi ltering I have used this circuit 
as a varactor bias supply in the past up to 

33V-ish.

Carrying On the Practical Way

John Dunton G1RXC follows up his previous 
piece (Practical Way, August 2019) by describing 
a homebrew PIC programmer.

Fig. 1: The author’s prototype. Fig. 2: The programmer built onto a PCB.

1
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Carrying On the Practical Way

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

Data Entry
The programmer has a hexadecimal 
keypad for data entry and four function 
buttons: CONNECT, INCREMENT, 
PROGRAM, ADDRESS/RUN. The CONNECT 
button also allows selection of bulk erase 
and processor type, by entering a number 
before pressing it.

The process of programming is 
to connect the target circuit to the 
programming connector (SK2) and turn on 
the power. Press CONNECT and the display 
will show the address of the confi guration 
word of the processor and its current 
value. This word controls features that 
include the internal watchdog timer and 
the clock mode. The confi guration word 
can only be programmed immediately 
after connecting, that is before any other 
memory locations are viewed. To program 
a location you enter the value, three hex 
digits, and press PROGRAM. 

The INCREMENT and ADDRESS 
functions allow stepping through 
memory or jumping directly to a location. 
INCREMENT moves on to the next location 
and reports its current contents. Entering 
an address with the keypad and pressing 
ADDRESS will go to that address. 

Once a program has been entered, the 
CONNECT button is pressed again to 
disconnect the target. The target is held 
in reset until the ADDRESS/RUN button is 
pressed.

At power-up the display will show 54 as 
below, indicating that the board is set up 
for the PIC16F54. This is the default mode. 
To change mode, enter the code for the 
processor chosen and press connect. The 
mode remains until changes are made or 
the programmer is powered down.

Processors supported are:
054 : 16F54, 12F508, 10F202, 10F206, 

10F222, Confi g 3FF Reset 1FF
005 : 16F505, 12F509, 16F527, Confi g 

7FF, Reset 3FF
057 : 16F57, 16F59, Confi g FFF, Reset 

7FF
000 : 10F200, 10F220, Confi g 1FF, Reset 

0FF
Confi g is the address of the 

confi guration word, reset is the location of 
the reset vector, which on baseline parts is 
the top of program memory.

Power for the programmer can be from 
a 5V supply or three reasonably new 1.5V 
Alkaline cells. It draws around 70mA. I have 
used a ‘signalex rechargeable power pack’, 
£1 from Poundland, which gives around 12 
hours service.

Preparing the program for the target, 
assuming the avoidance of a PC, is 

relatively straightforward. This article 
is not about writing programs for PICs 
but programming code into a PIC. The 
requirement is to convert the assembly 
language program into numerical op-
codes that can be programmed with the 
programmer. The baseline PIC parts use 
a 12-bit wide program memory and an 
8-bit wide data path. PICs are Harvard 
architecture processors, which means they 
have separate program and data paths. 
There are 33 instructions, covering control, 
logical operations, literal and bitwise 
operations, see Table 2.

I fi nd that the easiest way is to write the 
program down leaving space to the left 
to add addresses and op-codes, allowing 
comments to be on the far right. Write 
labels alone on the line preceding the code. 

Programming in assembly language 
can be addictive. It shares some 
characteristics of Sudoku but in my view at 
least is far more interesting!

The programmer can be built on 
Veroboard because all the parts are pin 
through-hole types. The usual precautions 
of keeping wiring a short as possible 
applies and mounting decoupling 
capacitors as close as possible to the pins 
they decouple.

I have designed a PCB for the 
programmer, Fig. 2, which makes 
assembly much simpler.

Connecting Up
Connect power via SK1 (on the PCB this 
is a USB B connector), the power supply 
can be any 5V USB source that can supply 
100mA. USB chargers, USB battery packs, 
or three reasonably new 1.5V alkaline cells 
so long as the voltage is between 4.5V and 
5.5V. Note the programmer board takes 
between 40mA and 70mA leaving at least 
30mA for the target. Be careful of loads 
that are driven by the target PIC pins such 
as LEDs.

Connect the target to SK2 with a short 
cable, ideally less than 6in.

The basic PIC16F54 tutorial circuit 
is shown in Fig. 3. This can be built on 
Veroboard, solderless breadboard or 
whatever you prefer.

Turn On
At power-up the display will show 54 as 
below, indicating that the board is set up 
for the PIC16F54. This is the default mode.

000.054
With a target connected, pressing the 

[CON]nect button, will result in the display 
showing:

3FF.FFF

assuming an un-programmed chip is 
connected and the wiring is correct. If the 
display shows:

000.000
then there is probably a connection 

problem, in which case one of the following 

000 0065 CLRF PORTA
001 0066 CLRF PORTB
002 0C00  MOVLW 0x00 ;make PORTB 

outputs to drive LED
003 0006 TRIS PORTB
004 0CFF  MOVLW 0xFF ;make PORTA 

inputs
005 0005 TRIS PORTA
  
loop 
006 0205  MOVFW PORTA ;read PORTA
007 0E0F  ANDLW 0x0F ;mask off high 

bits (unimplemented read as 
0 but on other parts may be 1)

008 090B  CALL display_table ;get 
segment data

009 0026  MOVWF PORTB ;set segment 
drives

00A 0A06 GOTO loop ; repeat forever!
  
display_table
00B 0100 ADDWF PCL,f  ;bits 7 - 0, 

segments E D 
C DP B A F G

00C 0877 RETLW 0x77  ;0
00D 0814 RETLW 0x14 ;1
00E 08B3 RETLW 0xB3 ;2
00F 08B6 RETLW 0xB6 ;3
010 08D4 RETLW 0xD4 ;4
011 08E6 RETLW 0xE6 ;5
012 08E7 RETLW 0xE7 ;6
013 0834 RETLW 0x34 ;7
014 08F7 RETLW 0xF7 ;8
015 08F4 RETLW 0xF4 ;9
016 08F5 RETLW 0xF5 ;A
017 08C7 RETLW 0xC7 ;b
018 0863 RETLW 0x63 ;C
019 0897 RETLW 0x97 ;d
01A 08E3 RETLW 0xE3 ;E
01B 08E1 RETLW 0xE1 ;F

Table 1: Example program

2
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Carrying On the Practical Way

conditions is likely:
� No device connected
� Device not being powered
� MCLR not connected/HV fault
� ICSPCLK/ICSPDAT swapped or not 
connected.

If the green HV led is brightly lit, then 
the HV supply is healthy. If the green HV 
LED is dim or off, there is either a short to 
ground on the MCLR pin, it is connected 
to the wrong pin or there is a fault with the 
HV supply. To check the HV supply remove 
the target and if the green LED remains 
off/dim the supply is faulty. This is very 
unlikely, however.

If all was well and the display did 
show 3FF.FFF, press B on the keypad. 
The display will change to 3FF.FFB. Now 
press [PGM] to write the data to memory. 
The RST LED may fl ash and the display 
should continue displaying 3FF.FFB. Press 
dis[CON]nect, and the display will show 
000.054. Now press [CON]nect again and 
the display should show 3FF.FFB. This 
indicates that the device confi guration 
word is now programmed. Code Protect 
and Watchdog disables and oscillator set 
for RC mode.

Press [INC]rement and the display 
will change to 000.FFF. This is the fi rst 

address in program memory, which as it 
has not been programmed is set to FFF 
(the instruction XORLW 0xFF more on this 
later). The left-hand three digits display the 
address, the right-hand three display the 
contents of the location.

Now enter the following short program. 
For each instruction enter the three-digit 
instruction, press [PGM], check that the 
display still shows what you entered and 
then press [INC]rement to go to the next 
address.

000.040  clrw
001.005  tris 0x05     ;set PORT A Tristate 

Register
002.006  tris 0x06     ;set PORT B Tristate 

Register
003.CFF  movlw 0xFF    ;
004.026  movwf  0x06    ;set  PORT B bits
Once you have entered this short 

program, press dis[CON]nect. The display 
will show 000.054. Now press [ADD/
RUN]. The green HV LED should go out, the 
power LED should be lit and the RST LED 
off. You should see that the LEDs attached 
to PORT B of the target come on.

Press [ADD/RUN] again to stop the 
program. 

Press [CON]nect to connect the 
programmer and [INC]rement until you get 
to address 004. Now enter the following:

000 and press PGM
press INC
2A6 and press PGM.
(005.2A6 incf 0x06,f; increment 

instruction in memory location 5)
Dis[CON]ect and [RUN] the program. 

This time you should see the LEDs 
following a binary count. This is because 

Control Operations are encoded as a 4-bit op-code followed by 8-bit literal 
value, except GOTO, which has a 9-bit value.

Clear Watchdog timer ................................. CLRWDT ................004
Set Option Register ..................................... OPTION .................002
Enter Seep Mode ........................................ SLEEP ....................003
Set Data Direction for PORT ......................... TRIS PORT  .............00[PORT]
No Operation .............................................. NOP .......................000

CALL Subroutine ......................................... CALL nn 9[nn] where nn is an 
8 bit address
Jump to location ......................................... GOTO nnn A[nn] or B[nn] 
depending on high bit of address

Literal Operations
AND Literal with Working ............................. ANDLW ..................E[nn]
OR Literal with Working ............................... IORLW ....................D[nn]
Move Literal to Working............................... MOVLW .................C[nn]
Return with Literal in Working ...................... RETLW ...................8[nn]
Exclusive OR Literal with Working ................ XORLW ..................F[nn]

Logical Operations
Add Working to File ............................. ADDWF fi le, destination ........1C0 + fi le (+ 20)* 
AND Working with File ......................... ANDWF fi le,destination ........140 + fi le (+20)
Clear File ............................................ CLRF fi le ..............................060 + fi le
Clear Working Register ........................ CLRW ..................................040
Compliment File ................................. COMF fi le,destination...........240 + fi le (+20)
Decrement File ................................... DECF fi le,destination ............0C0 +fi le (+20)
Decrement File Skip Zero .................... DECFZ fi le,destination ..........2C0 +fi le (+20)
Increment File ..................................... INCF fi le,destination .............280 +fi le (+20)
Increment File Skip Zero ...................... INCFSZ fi le,destination ........3C0 +fi le (+20)
OR Working with File ........................... IORWF fi le,destination ..........100 +fi le (+20)
Move Working to File ........................... MOVWF fi le ..........................020 +fi le
Move File ............................................ MOVF fi le,destination ...........200 +fi le (+20)
Rotate File Left through Carry .............. RLF fi le,destination ..............340 +fi le (+20)
Rotate File Right through Carry ............ RRF fi le,destination ..............300 +fi le (+20)
Subtract Working from File .................. SUBWF fi le,destination .........080 +fi le (+20)
Swap high and low nybbles of File ....... SWAPF fi le,destination .........380 +fi le (+20)
Exclusive Or Working with File ............. XORWF fi le,destination.........180 +fi le (+20)
*Note if result stored in fi le add 0x20 to op-code.

Bit Operations
Clear Bit in File .................................... BCF fi le,bit ...........................400 +fi le +bit*0x20
Set Bit in File ....................................... BSF fi le,bit ...........................500 +fi le +bit*0x20
Test for Bit set in File  .......................... BTFSS fi le,bit .......................700 +fi le +bit*0x20
Test for Bit clear in File ........................ BTFSC fi le,bit .......................600 +fi le +bit*0x20

PIC Op Code Reference Table 2:

Fig. 3: PIC16F54 tutorial circuit.
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the program is running to the top of 

memory, executing all the XORLW 0xFF 

instructions and looping round to the 

beginning of the program. The time 

between LED changes is effectively 512 

instruction cycles, because there are 512 

Fig. 4a: Display circuitry. Fig. 4b: Keypad circuitry.

4a

4b

memory location for the program counter 

to cycle through before it repeats. 

Having got this far it is time to write your 

own programs.

I am happy to supply a programmed 

16F59 for the cost of the part and 

postage to anyone who wants to build 

the programmer. I have also designed an 

improved PCB, available for £15 plus p&p. 

If there is suffi cient interest, I will make a 
kit with the PCB and parts available. E-mail 

me if interested.
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4c

4d

Fig. 4c: High voltage circuitry. Fig. 4d: Main processor circuit.

The circuit diagrams and bill of materials
can be downloaded by visiting:

http://bit.ly/copwjan20
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I
t’s the word ‘calibrated’ that distinguish-

es this simple construction project from 

the type of noise generator reviewed by 

Geoff Theasby G8BMI in April 2019’s 

Kits & Modules article. This design aims to 

have a stable output, known to within 1dB be-

tween 100kHz and 50MHz, throughout the 

useful life of the battery. As a calibrated noise 

source it can be used to measure the noise 

factor (NF) of LF to HF receivers; there are no 

claims to be suitable at VHF. Of course, it can 

also be used in applications such as fi lter re-
sponse checking described in Geoff’s article.

Zener Noise Source Limita-
tions
Zener diodes have several limitations as 

noise sources. Three of these are shown in 

the noise spectra in a 10kHz bandwidth from 

0.1 to 60MHz for two example BZX55C15 di-

odes, Fig. 1. First, the noise is not white, every 

spectrum slopes down from low to high fre-

quency. Second, the noise level is dependent 

on the current through the diode, with lower 

current - a higher series resistor - producing 

a higher noise level but with a greater spec-

tral slope. Third, while the general trends are 

the same, individual diodes produce different 

slopes and levels. Of these eight combina-

tions D1 with a 4.1kΩ resistor provides the 
least-sloping spectrum. 

Despite these limitations, when used with 

a stable constant current source rather than 

a simple resistor, the zener noise spectrum 

shape is stable. Furthermore, its amplitude 

is also stable with temperature, reducing by 

only about 0.6dB between 23˚C and 48˚C. 
Because each diode is different the author 

can supply a selected 15V zener diode, its 

individual calibration graph, and a resistor or 

two to set the optimum current value for as 

fl at a spectrum as possible. A decent qual-
ity PCB is also available. The calibration will 

have been derived using a Rigol DSA815 
spectrum analyser.

Circuit Description
The straightforward circuit is shown in Fig. 

2. A selected BZX55C15 zener diode, operat-

ing in avalanche mode, is fed from a constant 

current source via the PNP transistor Tr2. The 

current is set by the precision voltage source 

ZD1 and the zener-specifi c series resistors 
R12 and R7. Two resistors are used to set the 

current for the least-sloping noise spectrum 

together with an output level in the region of 

−111 to −114dBm in 10kHz. R5 provides bias 
for Tr2; C1 and C4 are decoupling capacitors. 

R13 and R11 in parallel provide a 50Ω load 

Gwyn Griffi ths G3ZIL
gxgriffi ths@virginmedia.com

for the zener diode and after coupling capaci-

tors C2 and C3 in parallel, there is a 3dB Tee 

attenuator to improve the match to a 50Ω ex-
ternal load.

Tr1 is a P-channel MOSFET arranged as a 

power supply switch, whose gate is biased by 

R3 and R2. With the bottom end of R2 fl oating 
Tr1 is off; grounding the bottom of R2 turns 

it on. Four methods are provided to do this: 

a manual switch, S1; a 3-5V logic level via R1 

to the 4N35 opto-coupler U1; a direct con-

nection from the secondary of an external 

opto-coupler, and the switch S1 can be left on 

and the source activated by simply applying 

power. Each of these methods of turning the 

source on have their different uses as shown 

later.

D1 is for reverse polarity protection and R4 

provides current to the indicator LED when 

the source is turned on. The power supply is 

formed of three PP3 batteries in series. The 

current consumption when on is dominat-

A Calibrated LF to HF 
Noise Source

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

ed by the LED and is less than 2mA. Using a 

battery helps reduce extraneous noise being 

coupled to the output.

Construction
After encouraging results from a matrix board 

prototype a small PCB was designed, the fi rst 
version is shown in Fig. 3. The Gerber layout 

fi les were emailed to the Chinese PCB aggre-
gator AllPCB and within seven days a batch of 

ten were received at a unit cost of about £2. 

For consistent and accurate measurements, 

the noise source should be in a metal box. It 

is just possible, Fig. 4, to fi t the PCB, the three 
9V batteries wired in series and taped togeth-

er, a small toggle switch and a mini-DIN sock-

et in a 112 x 60 x3 1mm diecast aluminium 

box type 1590B (often called a Stomp Box on 

the usual websites).

To avoid searching for the calibration infor-

mation, I’ve glued a plastic pocket to the lid 

and inserted a copy of the calibration graph 

Doing it by Design

Gwyn Grifi ths G3ZIL offers a design for a 
calibrated noise source that you can build.

Fig. 1. Spectra for two BZX55C15 zener diodes with four values of current setting resistor, showing 

device-to-device variability and the shape and level varying with current. Fig. 2. Circuit diagram of the 

calibrated noise source. Fig. 3. First version of the PCB, Serial Number 2, with the calibration shown in 

Fig. 5. Fig. 4. PCB with three 9V batteries in series, switch and Mini-DIN interface connector together 

with the calibration graph on the lid.
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and best-fi t polynomial equation for the varia-
tion with frequency.

A parts list appears in the sidebar, along 

with details of what I am able to offer by way 

of a short kit.

Calibrating the Noise Source
To measure a noise factor we require the 

Excess Noise Ratio (ENR) of the source to be 

known. ENR is the ratio of the total noise from 

the source minus the thermal noise to the 

thermal noise alone. As we’ve seen, it will vary 

with frequency for a simple zener, and will be 

specifi c to an individual zener and current, 
hence the offer to supply a calibrated zener 

with the PCB. An example set of calibration 

graphs and a best-fi t ENR equation is shown 

in Fig. 5. I’ve measured the spectrum with the 

noise source on (red) and off (blue) and then 

subtracted the DSA815 noise power at each 
frequency from that of the noise source. Note 

that these calculations are done with power, 

that is as 10^(Level in dB/10) not as decibels 

directly. The DSA815 noise power will include 
the thermal noise power (which in this 10kHz 

bandwidth is −134dBm). The result is the es-
timated ENR (green) through which, in this 

case, a quadratic best fi t with frequency has 
been calculated. 

Y Factor Method for Measur-
ing Noise Factor
The Y factor is simply the difference in dB 

from the output of the device under test with 

the noise source on to that with the source 

off, given that the input source impedance, 

gain and bandwidth are the same for the two 

measurements. How you obtain the output 

will differ among devices, as in the detailed 

examples below, but to illustrate the calcu-

lation, take the example of a vintage KW77 

receiver at 28.2MHz where the Y factor was 
9dB for a noise source with an ENR of 22.2dB 

at that frequency. The noise factor is:

NF = 10 × log
10

 ((10^(ENR/10))/

((10^(Y/10)) − 1))
NF = 10 × log

10
 ((10^(2.22))/((10^(0.9)) − 

1)) = 13.8dB
How does this compare with modern re-

ceivers? It is more common to see Minimum 

Discernible Signal (MDS) specifi cations at 

3 4

2
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HF rather than NF, and the MDS measure-

ment bandwidth should be stated. In the 

well-known Sherwood Engineering tables the 

default bandwidth is 500Hz; thermal noise of 

−174dBm in 1Hz bandwidth becomes -174 + 
10×log

10
 (500) = −147dBm in 500Hz. With an 

MDS of −133dBm with preamp off, the Icom 
IC-7300 NF is therefore about 14dB, very sim-

ilar to the KW77 (but the IC−7300 NF is about 
6dB with its preamp on). 

Obtaining the Y Factor 
Audio Output
For a receiver with an input impedance in the 

vicinity of 50Ω the noise source can be con-
nected directly to the antenna socket. When 

off, the source will look like a 50Ω termina-
tion. AGC should be off and RF gain at maxi-

mum. If a preamp is present, note whether it 

is on or off. The task is to measure the audio 

output with the noise source off and then 

on. In the past this might have been done us-

ing a true RMS voltmeter across the speaker 

terminals. If you have such a voltmeter, and 

hum is not heard, calculate 20×log
10 

(Vn/Vo) 

where Vn and Vo are the readings with the 

noise source on and off to determine the Y 

factor, then use the equation above for the 

noise factor.

It might be more convenient, though more 

long-winded, to use a PC audio recording and 

analysis program such as Audacity. With the 

audio turned up, and using a microphone in 

a quiet room, record say fi ve seconds with 
the noise source off then fi ve seconds on, 
and repeat. Audacity has an ‘Analyze’ menu 

from which you can ‘Plot Spectrum’ and then 

‘Export’ as a txt fi le. This fi le can be read by a 
spreadsheet program, a suitable band of fre-

quencies selected, e.g. 600-2600Hz to avoid 

including hum, the individual logarithmic 

spectral values converted to linear, summed, 

converted back to a dB value for the off and 

on cases, and the difference taken as the Y 

factor.

This was the method I used to measure the 

13.8dB noise factor of my vintage KW77 at 
28.2MHz. A Drake R4B was somewhat higher 
at 16.2dB at 28.6MHz.

In the case of a receiver with a low level, 

transformer isolated audio output the signal 

can be connected directly to a PC soundcard 

or USB dongle followed by the same proce-

dure with Audacity or similar to record and 

then analyse the output. As an example, us-

ing this method, a 30m version of the direct 

conversion WSPR receiver I described in April 

2016 PW, measuring within a 1350–1650Hz 

bandwidth, gave a noise factor of 10.8dB.

Doing it by Design
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PARTS LIST
RESISTORS
ALL 1% 0.25W METAL FILM
R1 330Ω
R2, 3 100kΩ
R4 22kΩ
R5 47kΩ
R6 1kΩ
R7, 12   Select on test to set Zener 

current
R8, 9 8.2Ω
R10 120Ω
R11, 13 100Ω
R14 22Ω

CAPACITORS
ALL CERAMIC 50V 0.1IN PITCH
C1, 2, 4 100nF
C3 1nF

TRANSISTORS AND DIODES
Tr1  ZVP2106A P-channel MOSFET 

RS 669-7596 (D-G-S)
Tr2  ZTX753 PNP (C-B-E) RS 295-539
D1 1N4148
LED1  any type to hand

ZENER DIODES
ZD1 LM4041-DIZ-ADJ Shunt 
Reference RS 625-0863
ZD2 BZX55C15

INTEGRATED CIRCUITS
U1 4N35 opto-coupler RS 597-302

MISCELLANEOUS
PL1 6-way 0.1in pin header
PL2 4-way 0.1in pin header
PL3  SMA PCB socket
SK1 and SK2 to match PL1 and PL2
SW1 SPST or SPDT toggle or to suit
Test Pins 3x1mm Vero type if required
PCB  can be supplied by G3ZIL with 

ZD2 calibration graph and 
equation

A short kit containing the PCB, ZD2 plus 
calibration and suitable R7/R12, together 
with Tr1, Tr2, ZD1 and U1 can be supplied 
for £7 including P&P.

Fig. 5. Calibration graphs for noise source Serial 

No. 2 in a 10kHz bandwidth: noise from the 

Rigol DSA815 (blue), noise source (red) and the 

computed ENR (green) on the right-hand scale. 

The black line shows the best-fi t quadratic 
polynomial for ENR.

Fig. 6. Variation with frequency of the noise 

factor of a KiwiSDR via automatic measurements.
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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.

World Radio TV 

Handbook 2020

£35.00 plus p&p

SEE THE BOOK STORE ON PAGE 23

Obtaining the Y Factor 
Software Dei ned Radio
I use Gqrx v2.11.5 software on a Raspberry 

Pi with my SDRPlay RSP1 and its S-meter 

makes obtaining the Y factor very simple. At 

14.1MHz, with the fi lter set at ‘normal’, mode 
as USB, AGC off, LNA_Atten_step at 0 and IF_

Atten_dB at 20, the indicated noise level was 

−62dB referenced to full scale With the noise 
source on it was −49dB, making the Y fac-
tor 13dB and the NF 10dB. This agrees with 

the NF given by Steve Ford WB8IMY in his 

February 2017 QST review of the RSP1.

Now we get to the actual reason for de-

signing and building this calibrated noise 

source: to study the noise factor with fre-

quency for the KiwiSDR. One of the features 

of the KiwiSDR is an application program 

kiwirecorder.py that lets you set bandwidth, 

centre frequency and other parameters and 

either record a wav fi le or record and average 
its calibrated S-meter via a remote connec-

tion. In my case this is from a Raspberry Pi 

where, with the noise source connected to 

the KiwiSDR antenna, a simple bash script:

1. Sets the mode, bandwidth, frequency, and 

S-meter averaging for kiwirecorder.py.

2. Runs the Python program, stores the result.

3. Sets a Pi GPIO pin connected to the pri-

mary of the 4N35 optocoupler in the noise 

source high, turning it on, reruns kiwirecorder.

py and stores the result.

4. Saves the results in a csv fi le with time 
stamp, frequency and bandwidth.

5. Loop if need be for a stepped range of fre-

quencies.

The result can be a detailed graph of noise 

factor with frequency as in Fig. 6, stepping 

every 50kHz from 100kHz to 1MHz and every 

250kHz above took about two hours. The 

general shape is consistent between adja-

cent frequency settings, within about 0.2dB, 

and the trend to a higher NF at low and high 

frequencies is clear. 

Why the Interest in this
Level of Detail?

In true amateur radio spirit, despite never hav-

ing met in person, I’ve been able to contribute 

to a project started by Rob Robinett AI6VN, 

Glenn Elmore N6GN and others to monitor 

and report LF to HF band noise levels at the 

same time and on the same frequencies as 

receiving and decoding WSPR signals. The 

story of how we do that is available as a pre-

sentation to the 2019 ARRL/TAPR Digital 

Communications Conference and which I 

have also made available on my website:

https://tinyurl.com/y4dktw3x

In brief, our software for the KiwiSDR fi nds 
gaps in the time and frequency domains 

where there are no signals, which we take 

to represent the noise level. Results every 

two minutes are reported in real time to the 

web by a number of stations. Through the 

kind permission of the US Maritime Radio 

Historical Society there is a bank of KiwiSDRs 

at Point Reyes, California at the very low 

noise receiver site of KPH. Our ambition is 

that this can be a reference site for noise be-

low 30MHz unaffected by the local noise that 

plagues most of us.

References
Receiver minimum discernible signals:

www.sherweng.com

SDRPlay RSP1 Noise Factor:

https://tinyurl.com/y2xh7xcv

KiwiSDR:

http://kiwisdr.com

LF to HF KiwiSDR noise graphs:

http://wsprdaemon.org

Information on KPH:

www.radiomarine.org/#pab1_1

Doing it by Design

Sign Up To Sharman

Multicom Trade Online

As a Sharman Multicom customer, you’ll receive

exclusive discounts, deals and off ers. Be the

fi rst to know about new promotions, brand

partnerships and much more.

Open an account now via our trade website
www.sharman-multicom.co.uk

Trading division of Moonraker (UK) Limited

MASTERCARD, ACCESS, SWITCH, BARCLAYCARD

accepted. P&P £3 under £15. Over Free, unless otherwise stated.
Please make cheques payable to J. Birkett
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ITT 100UF 10VW ELECROLYTIC CAPACITORS @ 8 FOR £1.00
ELECTROLYTIC CAPACITORS 10UF 35VW @ 6 FOR £1.00
COLVERN WIREWOUND POTENTIOMETERS

10 Ohm,2.5k,25k,50k,100k all @ £2.00 EACH
TUBULAR CERAMIC CAPACITORS 0.01UF 500VW

@ 10 FOR £1.00
WIRE ENDED POLYESTER CAPACITORS 2.2UF 250VDC 

@ 6 FOR £1.00
ISKRA SKELETON PRE-SET POTENTIOMETER 2.5K

@ 8 FOR £1.00
POLYESTER CAPACITORS 5600PF 250VW @ 8 FOR £1.00
WIREWOUND RESISTORS 1 Ohm 5 WATT @ 6 FOR £1.00
ELECTROLYTIC CAPACITORS 220UF 40VW @ 6 FOR £1.00
SRC POLYESTER CAPACITORS 0.0033UF 400VW,0.047UF 
400VW,0.33UF 400VW ALL @ 8 FOR £1.00
ITT ELECTROLYTIC CAPACITORS 470UF 25VW @ 6 FOR £1.00

25 The Strait, Lincoln LN2 1JF

Tel: 01522 520767

Partners J.H.Birkett & J.L.Birkett

PHILLIPS ELECTROLYTICS CAPACITORS 

1000UF 10VW @ 8 FOR £1.00
ELECTROLYTIC CAPACITORS 220UF 25VW
@ 8 FOR £1.00

ITT ELECTROLYTIC CAPACITORS 2200UF 25VW @ 5 FOR £2.00
ITT POLYESTER CAPACITORS 0.15UF 100VW @ 8 FOR £1.00
ERIE DISC CERAMIC CAPACITORS 0.01UF 500VW @ 8 FOR £1.00
SUFFLEX POLYESTER CAPACITORS 5000PF 160VW @ 10 FOR £1.00
WIMA WIRE ENDED 4700PF 630VDC 250VAC ,0.015UF 160VDC 
BOTH @ 8 FOR £1.00
HC6U CRYSTAL HOLDER @ 4 FOR £1.00
SMALL 6PF VARIABLE CAPACITOR @ £2.50
AIR SPACED VARIABLE CAPACITOR 250+250+25+25+25PF
WITH S/M DRIVE @ £4.50 EACH OR 4 FOR £10.00
AIR SPACED VARIABLE CAPACITOR 350+400PF WITH S/M DRIVE 
@ £4.50 EACH OR 4 FOR £10.00
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T
his article is about the new 

syllabus Foundation and 

Intermediate practicals. 

Ostensibly hardly changed, the 

2019 exercises are fundamentally altered. 

The devil, as ever, is in the detail. Allow me 

to explain, pointing out the differences and 

offering some implementation ideas.

Foundation Practicals
Table 1 lists the various practical exercises 

for the Foundation level. The HF receive 

exercise is now gone. In this exercise, 

students were hands-on an HF radio. 

Without having to transmit they learned 

about callsigns, operating and bandplans. 

Valuable as this was, this exercise was 

extremely time consuming. Turning, then, 

to the current offerings:

10a1: Morse Code and Digital QSO

The retention of a Morse code 

‘appreciation’ – it is not, and never has 

been, a test – remains controversial. 

To some, CW is the Holy Grail, but for 

others it is just another mode. I would 

hate to see Morse disappear from the 

syllabus completely but I was delighted 

when a digital QSO was introduced as an 

alternative.

A Foundation course already has two 

QSOs, and this would add a third. FT8 and 

other modern modes are unsuitable – it 

has to a real-time person-to-person mode. 

Pre-recorded scripts are not allowed so 

students would have to type everything, 

including CQ calls. Tutors would need 

operating skills in the mode chosen. There 

are also technical issues such as PC-to-

radio interfacing diffi culties. For these 
reasons, I expect take-up of this new 

exercise will be slow.

10a2 and 10a3: FM and SSB QSOs

The QSOs used to be band-specifi c. Two 
pairs of complete stations were needed, 

one for VHF FM and one for HF SSB. 

QSOs may now be conducted on any band 

(schedule and bandplan permitting), even 

the same band. The exercise would need 

fewer tutors and kit but I have my doubts 

about this − a VHF FM QSO has a different 
‘feel’ to an HF SSB QSO. On the other hand, 

following a script and fi rst time on air, I 
wonder how many students take much 

away from that.

The tutor supervising the student 

absolutely has to hold a Full licence. 

Students must now log their QSOs. 

Tony Jones G7ETW

Charles.jones125@yahoo.co.uk

Logging is optional (Ofcom interventions 

aside) but ‘recommended’, we teach. This 

is a useful addition and takes very little 

time.

A word of advice – keep the power 

down for these QSOs. If a ‘real’ station 

responds to a CQ call, they won’t know to 

wait patiently while the supervising tutor 

conducts the student through the scripted 

QSO, and their patience may be sorely 

tested. It is much better to control both 

ends of the QSO.

10a4 and 10a5: Antenna Tuning Exercises

Exam Practicals

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

‘Tune a Dipole’ has not changed. Prior to 

V1.3 the 2019 syllabus specifi ed that a 
transmitter and VSWR meter must be used 

but this restriction has been dropped and 

antenna analysers are acceptable again. 

See Fig. 1 for a suitable dipole. Notice 

the choke balun. To get reliable results, 

especially with several QSOs taking place 

metres away, this is essential.

The second antenna exercise introduces 

students to matching using a manual 

ATU. The syllabus does not specify band 

but only on HF is ATU use customary and 

equipment readily available.

The ‘antenna’ could be a resistor network 

but an actual antenna is better for two 

reasons. Firstly, students discover that 

as wavelength increases ATU inductance 

settings increase (when tuning too short an 

antenna) and, secondly, a resistor network 

is stone deaf whereas a real antenna, as 

it gets nearer to be being tuned, brings in 

signals.

10b1: Station Build

Nowhere else in the syllabus is station 

build covered. For CB radio operators this 

is easy stuff but people new to electrical 

hobbies may have never seen red and black 

wires before. When a successful student 

subsequently buys their fi rst equipment, 
thanks to this they should know how it 

goes together.

This exercise is not equipment, or 

band, specifi c. I have put this exercise on 
using all sorts of kit. See Fig. 2, showing a 

completed station for a Yaesu 2m mobile 

radio. It is not necessary to demonstrate 

a working station but the exercise is more 

satisfying if that is done. 

Planning and Resourcing
The Foundation exercises could be put on 

with a very lean crew. The QSOs, if both 

conducted on one band (2m would be my 

preference) could be done with two tutors 

using multimode radios such as FT-817s. 

One tutor, taking a few students round a 

table, could cover the CW exercise with 

a single key and oscillator. Station build, 

using an HF radio, could be combined 

with the ATU exercise and handled by one 

Feature

As a follow-on to his various features related to the 
new examinations syllabus, Tony Jones G7ETW 
turns his attention to the practical exercises.

1
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tutor. Tune a Dipole only needs one tutor as 

well. It would be hard work, but a team of 

six tutors (including someone to sort out 

problems and keep things moving) could 

do this I think. 

Intermediate Practicals

The list of Intermediate-level practicals 

appears in Table 2. The mains plug 

exercise is now gone. Most tutors, myself 

included, considered it a waste of time. 

The only training in plug wiring is now at 

Foundation level. 

10b2, 10b3,10b4 and 10c1: Soldering, 

circuit build and measurements exercise

10b2, 10b3 and 10c1 can be combined, 

and for educational and logistical reasons 

it makes sense to do this. As for the 

previous syllabus, I have designed a PCB 

for this. See Fig. 3.

With ten pins and fi ve components to 
solder, 10b2 is more than achieved in a 

productive, satisfying way. Connecting 

some jumpers from X4 and X9 to various 

combinations of X5 to X8, the series 

and parallel confi gurations of 10b3 are 
possible, facilitating 10c1’s required 

measurements. 

The book shows this being done with 

drawing pins. What can I say? Five years 

ago, when I made my fi rst board for the 
Intermediate course, I wanted a student’s 

fi rst circuit building experience to feel 
(fairly) modern, and many tutors I know 

agree.

10b4: Transistor gain demonstration

The transistor switch is not part of 10b3. 

Tutors will need a demonstration circuit 

(something like Fig. 4), on which students 

can touch two contacts, read off the 

currents (simultaneously, ideally) and 

calculate the gain.

The triangle of unconnected pins X4, 

X5 and X6 suggests a modifi cation to 
accommodate a transistor but this wasn’t 

planned. When I go to a Mk2, I will address 

this omission.

10b5: Construction Home-project

The Construction home-project is not 

changed at all; students must build a 

simple ‘radio project’. My club uses a 

MW radio kit from Rapid Electronics, Fig. 

5. Another suitable kit – suitable as in 

challenging enough but a straightforward 

build – is a rather nice VFO from Spectrum 

Communications, Fig. 6. 

The new syllabus specifi es that the 
completed project must ‘work as intended’. 

I am not sure I agree with this – some 

projects presented are horror stories, yet 

students learn a lot from the experience. 

10b6: RF connector on coax

This is unchanged. The exercise is not 

quick but it’s appropriate at Intermediate 

and students like it. See Fig. 7. Fitting a 

compression-type PL-259 is fi ddly but it’s a 
skill a student might actually use.

+3V

BC548 

or similar

LED

220

    

Syllabus V1.3 ref Syllabus V1.3 detail 

10a1 Morse Code appreciation OR Digital keyboard QSO

10a2 SSB QSO (must be logged)

10a3 FM QSO (must be logged)

10a4 Tune a dipole by changing antenna dimensions

10a5 Match an antenna system for two bands using an ATU

10b1 Station build

Table 1: Foundation Level Practical Exercises

10c2 and 10c3

These can be combined too. A battery 

or bench PSU will be required, and the 

resistor values will need to be quite 

high to minimise currents and hence 

opportunities for scorched fi ngers, but this 
is straightforward stuff.

10c4 to 10c8

This exercise goes much deeper than 

the old VFO calibration exercise did. 

The syllabus says ‘Band Edges and two 

intermediate points are required to be 

marked at zero beat’. 

Zero beat calibration is ‘old school’, 

Fig. 1: A dipole suitable for the relevant exercise.

Fig. 2: A simple station for the station-build 

exercise. Fig. 3:PCB for soldering, station build 

and measurements exercise. Fig. 4: Suitable 

circuit for transistor gain demonstration.

2
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Feature

proper radio engineering. A receiver is 

tuned to the oscillator and, at the same 

time, another signal of great stability 

and accuracy is received. When the beat 

frequency vanishes, the oscillator-under-

test’s frequency is known because the 

reference signal’s frequency is known. I 

think it’s a big ask to do this with students. 

Using a frequency counter is much easier 

and 2019 − realistic, just as using an 
analyser is preferable for tuning a dipole at 

Foundation.

For the temperature stability checks I 

have my wife’s old hairdryer. 

A compressed air blower would 

undoubtedly be better for cooling but the 

hairdryer was free! Tutors will need an 

additional crystal oscillator.

The Missing Practical
Digital signals is a huge part of the new 

syllabus, yet it is absent from Intermediate 

practicals. This seems odd, although it is 

hard to imagine what a suitable exercise 

might be without including Operating. 

Advanced has no practicals, so a new Full 

licensee may get there with no hands-on 

experience of Digital Signals. 

But then perhaps that is nature of the 

animal – if everything happens in software, 

what could a student do?

Conclusion
I said in my opening paragraph that 

both courses’ practicals had noticeably 

changed and hopefully readers will agree. 

Foundation practicals have shrunk and 

I think they will be easier and quicker to 

put on. At Intermediate level, the opposite 

applies – just as the theory has gone up a 

notch, the practicals are more demanding. 

But by careful planning, including taking 

Syllabus V1.3 ref Syllabus V1.3 detail 

10b1 Before starting on project, student reviews Safety from Foundation

10b2 Solder fi ve good joints (no electronic purpose required) 
10b3 and 10c1 Make simple circuit and measure V and I (no soldering required)

10b4 Demonstrate transistor has gain (no construction required)

10b5 Student project

10b6 Fit RF connector to coax

10c2  Determine resistance by using colour codes and compare with 

direct measurements

10c3 Determine resistance by measuring V and I and using Ohm’s Law 

10c4  Demonstrate crystal oscillator is stable when subject to mechanical 

shock and temperature variations 

10c5  Demonstrate non-crystal oscillator isn’t stable when subject to 

mechanical shock and temperature variations

10c6  Find at least 2nd and 3rd harmonics of oscillator using spectrum 

analyser or RX

10c7 Demonstrate reduction in harmonics when using LPF or ATU

10c8 Calibrate VFO using RX, frequency counter or spectrum analyser

Fig. 5: MW radio kit from Rapid Electronics, 

suitable for the home construction exercise.

Fig. 6: An alternative to the kit of Fig. 5 – a 

VFO from Spectrum Communications. Fig. 7: 

Soldering to a PL-259 plug.

advantage of the underlying opportunities 

for combining them, the practicals need 

not become an ordeal, I suggest.

(By the time this is published, I will have 

my new boards back from China. Please 

e-mail me if you are interested in using 

these. I plan to do kits as well.)

Table 1: Intermediate Level Practical Exercises

5 6
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UK Distributer – All MFJ 1500+ product lines available from stock or pre-order

Automatic Tuners 
MFJ-926B remote Mobile ATU 1.6-30MHz 200W ..................................£349.95 
MFJ-929 Compact with Random Wire Option 1.8-30MHz 200W ..........£269.95 
MFJ-991B 1.8-30MHz 150W SSB/100W CW ATU .................................£269.95 
MFJ-993B 1.8-30MHz 300W SSB/150W CW ATU .................................£299.95 
MFJ-994B 1.8-30MHz 600W SSB/300W CW ATU .................................£399.95 
MFJ-998 1.8-30MHz 1.5kW ...................................................................£799.95 

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

MFJ-902B 3.5-30MHz 150W mini travel tuner ......................................£129.95
MFJ-901B 1.8-30MHz 200W Versa tuner ..............................................£114.95
MFJ-945E 1.8-54MHz 300W tuner with meter ......................................£159.95
MFJ-941E1.8-30MHz 300W Versa tuner 2 ............................................£169.95
MFJ-949E1.8-30MHz 300W deluxe Versa tuner with DL ......................£199.95
MFJ-9341.8-30MHz 300W tuner complete with artifi cial GND .............£219.95
MFJ-974B 3.6-54MHz 300W tuner with X-needle SWR/WATT .............£239.95
MFJ-969 1.8-54MHz 300W all band tuner .............................................£249.95
MFJ-9761.8-30MHz 1500W balanced line tuner with X-Needle SWR/WATT .......
...................................................................................................................£569.95

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

MFJ-207 HF 10-160M 1.6-30MHz in 5 bands .......................................£124.95
MFJ-208 VHF 138-156MHz + external jack for frequency counter .......£119.95
MFJ-223 HF/6M 1-60MHz with colour graphic display .........................£329.95
MFJ-225 HF/VHF 1.8-170MHz, two ports, with graphic display ............£349.95
MFJ-226 HF/VHF/UHF 1-230MHz expect times analyser with graphic display ....
...................................................................................................................£379.95
MFJ-227 VHF/UHF 88-226-330-500 MHz graphics VNA analyser ........£379.95
MFJ-249C HF/VHF/UHF 530kHz-230MHz with analogue meter............£299.95
MFJ-259C HF/VHF/UHF 530kHz-230MHz with analogue and LCD screen ..........
...................................................................................................................£349.95
MFJ-269C HF/VHF/UHF 530kHz-230/415-470MHz with analogue and LCD 
screen ........................................................................................................£429.95
MFJ-269C PRO HF/VHF/UHF 530kHz-230/430-520MHz with analogue and LCD 
screen ........................................................................................................£449.95

SWR Meters
MFJ have every SWR/Wattmeter you could ever need including the world’s 

largest with a 16cm+ screen

MFJ-869 HF 1.8-60MHz 20/200/2000W with massive 6.5 screen and fully 

automatic ..................................................................................................£259.95

MFJ-868B HF+6m 1.8-54MHz 20/200/2000W with massive 6.5” screen .........

...................................................................................................................£169.95

MFJ-867 VHF/UHF 144/220/440MHz 20/200/400W with large screen£179.95

MFJ-826B HF 1.8-54MHz 1500W digital SWR/Wattmeter with built in frequency 

counter ......................................................................................................£209.95

MFJ-828 HF 1.8-60MHz 1500W digital SWR/Wattmeter with 3” cross needle 

screen ........................................................................................................£259.95

MFJ-864 Compact cross needle HF/VHF/UHF 1.8-60/144/430MHz 30/300W ....

...................................................................................................................£114.95

MFJ-862 Compact cross needle VHF/UHF 144/220/430MHz 30/300W ..£84.95

MFJ-860 Compact cross needle HF 1.8-60MHz 30/300W ......................£69.95

MFJ-849 Digital HF/VHF 1.5-525MHz 200W with large 3.5” LCD display ............

...................................................................................................................£199.95

Antenna Switches
MFJ Rhino antenna switches are tough and durable with gold plated fl anges 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 SO239 2-Way 0-1000MHz 2kW .............................................£37.95

MFJ-2702N N-Type 2-Way 0-1000MHz 2kW ..........................................£54.95

MFJ-2703 SO239 3-Way 0-800MHz 2kW ...............................................£74.95

MFJ-2703N N-Type 3-Way 0-1.5GHz 2kW ..............................................£84.95

MFJ-2704 SO239 4-Way 0-900MHz 2kW .............................................£109.95

MFJ-2704N N-Type 4-Way 0-1.5GHz 2kW ............................................£119.95

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

MFJ-261 15W (100W peak) DC-500MHz with PL259 .............................£32.95

MFJ-261N 15W (100W peak) DC-500MHz with N-Type .........................£47.95

MFJ-262B 35W (200W peak) DC-1000MHz with PL259 ........................£69.95

MFJ-262BN 35W (200W peak) DC-1000MHz with N-Type .....................£79.95

MFJ-260C 25W (300W peak) 30-650MHz with PL259 ...........................£49.95

MFJ-260CN 25W (300W peak) 30-650MHz with N-Type........................£49.95

MFJ-250X 1kW (2kW peak) DC-400MHz with SO239 (need transformer oil) ......

.....................................................................................................................£59.95

MFJ-250 1kW (2kW peak) DC-400MHz with SO239 (includes transformer oil) ...

.....................................................................................................................£89.95

MFJ-264 100W (1.5kW peak) DC-650MHz with SO239 ..........................£84.95

MFJ-264N 100W (1.5kW peak) DC-650MHz with N-Type ......................£94.95

MFJ-251 25W (300W peak) DC-60MHz 16.6/25/50/100/150 Ohm selectable ...

...................................................................................................................£169.95

DC Multi Outlet Strips
These strips have 5-way binding posts for your transceivers and accessories to 

keep your power connected neat and tidy and organized.

MFJ-1118 Deluxe Multiple DC Power outlet lets you power two HF and/or VHF 

transceivers and six or more accessories from your transceivers main 12 VDC 

supply ..........................................................................................................£99.95

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 ..................................................................................................£79.95

MFJ-1116 Multiple DC Power outlet handles 15 Amps total. It has eight pairs 

of heavy duty, RF bypassed 5-way binding posts that lets you power your 

accessories. They are protected by a master fuse and have an ON/OFF switch 

with “ON” LED indicator ..............................................................................£69.95

MFJ-1112 15 Amp Multiple DC Power outlet lets you power up to six devices 

from your transceivers main 12 VDC supply ..............................................£54.95

Morse
Morse keys, readers and tutors starting from just £19.95.

MFJ-550 Budget practice key for beginners ............................................£19.95

MFJ-553 Deluxe wood telegraph straight key ..........................................£37.95

MFJ-557 Deluxe code practice oscillator with volume adjust ..................£49.95

MFJ-566M Micro CW keyer black with metal base .................................£33.95

MFJ-566P Micro CW keyer black with plastic base .................................£26.95

MFJ-564 Deluxe Lambic paddle with heavy base in chrome ................£109.95

MFJ-564D Deluxe Lambic paddle with heavy base in black .................£109.95

MFJ-461 Pocket size Morse code reader ...............................................£109.95

MFJ-418 Pocket size Morse code tutor ..................................................£109.95

Headphones
MFJ-393 are professional grade MFJ Boom-Mic Head-phone set is for 

contesting, DXing and traffi c 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 ..........................................£69.95

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! ...............£39.95

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 17ft Ten section (27” to 16.9ft) 3/8th fi tting ............................£69.95

MFJ-1977 12ft Seven section (24”to 12ft) 3/8th fi tting ...........................£54.95

MFJ-1976 10ft Seven sections (20” to 10ft) 3/8th fi tting .........................£49.95

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 .........................................................................................................£569.95

MFJ-1886X 50 KHz-30 MHz RX super low noise receiving loop ...........£279.95

MFJ-1886TRX 50 KHz-30 MHz RX super low noise receiving loop with built-in 

transmit/receive switch .............................................................................£339.95

MFJ-1888 50 KHz-34 MHz high performance loop with adjustable gain and 

multi-coupler remote control ....................................................................£439.95

Cobweb Antenna
Restricted space spoiling your operating fun? MFJ Cobweb puts your call back 

on the map!

This six-band (20, 17, 15, 12, 10, 6 Meters) full half-wave Cobweb Antenna is 

perfect for restricted space or portable operation. Sky-gray fi berglass spreaders 

and nearly invisible wire elements (fl at 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 ........................................................................£269.95

MFJ-1836H 1500W version ....................................................................£299.95

Dummy Loads

SWR Meters

Analysers

Antenna Switches

Morse Keys

Headphones

Tuners

Antennas
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W
ith the aid of a few 

colleagues and a farmer, 

Bernard Lovell had 

successfully built a static 

218ft diameter parabolic dish antenna for 

£1000, using garden spades to mix the 

concrete for the foundations and wooden 

ladders to erect the wires of the refl ector 
bowl. So surely it would be straightforward 

for a large fi rm of experienced professional 
structural engineers to construct a slightly 

bigger version that could also be steered 

in any direction? Perhaps for around 

£50,000?

Hence it came as a surprise that most 

of the engineering fi rms approached by 
Lovell said that it was impossible, and 

the fi rst company that did accept the 
design challenge said that it couldn’t be 

built for less than £250,000. So it was a 

relief that when the Sheffi eld consulting 
engineer Charles Husband visited Jodrell 

he declared “It should be easy – about the 

same problem as throwing a swing bridge 

across the Thames at Westminster” and 

they would be “reasonably safe with a fi gure 
of £100,000”. The fi nal bill was £750,000; 
over £20m in today’s money.

During the war, Husband had worked 

on aircraft manufacture for the Ministry of 

Works and in 1946 he designed a facility 

for testing jet engines at altitude. His 

prestigious company designed many fi ne 
bridges and would later go on to design the 

antennas for the Goonhilly satellite earth 

station, Sri Lanka’s tallest building and the 

replacement Britannia Bridge after Robert 

Stephenson’s structure was destroyed by 

fi re in 1970.

Go-Ahead
In February 1950 support for the fi rst phase 
of the project was given in remarkably 

short time at a critical meeting of the Royal 

Astronomical Society in the Edinburgh 

University apartments of Sir Edward 

Appleton. £3300 was allocated to allow 

Husband to prepare a detailed design for 

a 250ft diameter antenna, so that tenders 

could be invited for its construction. Lovell 

recalled later that it was perhaps fortunate 

that his distinguished Cambridge rival, 

Martin Ryle G3CY, wasn’t present at the 

meeting, since his own antenna proposal 

was in an earlier phase. Although Lovell 

Dr Bruce Taylor HB9ANY

bgtaylor@ieee.org

fully justifi ed the project by an impressive 
list of possible scientifi c applications, 
Appleton remarked with judicious foresight 

that the greatest use of the antenna might 

be for fi elds of research that couldn’t be 
envisaged at the time.

Lovell and Husband lost no time in 

making an application to the Department 

of Scientifi c and Industrial Research (DSIR) 
for £120,000 for the construction of the 

antenna, a control building and other 

works, such as sinking a borehole on the 

site to determine what foundations would 

be required. At a meeting of the Research 

Grants Committee on June 22nd Lovell 

received immediate authority to proceed 

Radio Eye on the Sky (Part II)
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with the detailed design study and it 

appeared that there wasn’t a cloud in the 

sky. Passing joyfully through Trafalgar 

Square as he left the meeting, Lovell was 

thrilled to think that the top of Nelson’s 

column was merely at the height of the 

trunnion axis of the splendid antenna that 

he proposed to build. Little did he realise 

then what endless tangles and frustrations 

lay ahead.

A fi rst problem arose with the acquisition 
of the preferred fi eld for the construction, 
which became the subject of a disputed 

estate following the death of the elderly 

lady owner during negotiations for its 

purchase. Lovell found himself emmeshed 

Feature

Dr Bruce Taylor HB9ANY concludes the story 
of the origins of Jodrell Bank with the saga of the 
construction of the iconic Lovell Telescope.
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in family quarrels, which again and again 

held up a near agreement. Faced with a 

deadlock, the piling contractors had even 

begun boring in another fi eld when a High 
Court decision fi nally settled the legal 
problem. Transferring the work to the 

fi nal site was at one stage blocked after 
a tractor was seen operating in the fi eld 
during the night. An irate farmer was found 

to have demolished the contractor’s hut, 

throwing it into a ditch together with all the 

marking-out pegs, and placed a ferocious 

bull in the fi eld!

First Steps
From July 1950 onwards, Lovell and 

Husband were in almost daily contact and 

even the severest winter weather didn’t 

stop Husband making regular journeys 

across the Pennines from Sheffi eld to 
Jodrell. No one could have foreseen 

the bitter confl ict that would arise a few 
years later after an important government 

committee censured them for lack of 

contact.

The fi rst major technical problem was 
the need for a pair of enormous circular 

gear racks to drive the dish in elevation, 

which would cost many thousands of 

pounds to manufacture. Fortunately, the 

battleships Royal Sovereign and Revenge

were at that time being broken up by Thos 

W Ward in Inverkeithing. The 27ft diameter 
internal-tooth racks from the 15in gun 

turrets hadn’t yet been destroyed and they 

were procured with their pinions for their 

scrap value and transported to Manchester 

for a total cost of only £1000.

Unlike large optical telescopes, it 

wouldn’t have been possible to mount a 

250ft diameter antenna on an inclined 

equatorial mount parallel to the earth’s 

axis of rotation. Instead, it would have 

to be turned in azimuth on a circular 

railway track, and tilted independently in 

elevation on a horizontal axis 180ft above 

the ground. But the narrow beam of the 

antenna would have to track objects in the 

heavens with very high precision. Today, 

a PC or microcomputer could easily solve 

the equations of spherical trigonometry 

Photo 1: The success of the 218ft fi xed transit 
antenna underpinned the ambition to build a fully 
steerable paraboloid of similar aperture. (Glyn 
Evans) Photo 2: The 27ft diameter gun turret rack 
(left) and trunnion assembly with large roller 
bearing (right) were hoisted in 1955. (Jodrell 
Bank) Photo 3: The two cranes have just hoisted 
the trunnion bearing to the northern tower. 
(Jodrell Bank) Photo 4: The beginnings of the 
paraboloid are apparent as the ribs are mounted. 
For scale, note the two men working on the right 
side outer connecting panel. (Jodrell Bank)
Photo 5: During construction the skeleton bowl 
was supported by 90 miles of scaffold tubing. 
(Jodrell Bank)
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to produce the az-el signals to drive the 

antenna in sidereal motion. But in 1950 

this had to be done by a complex analogue 

system that eventually comprised 50 

magslip resolvers. It was replaced by a 

Ferranti Argus computer in 1970.
The Metropolitan-Vickers metadynes 

used for controlling battleship turrets also 

inspired the fi rst studies of the antenna 
drive system. Metrovick estimated a 

cost of £28,600 for a Ward Leonard drive 

system with a pair of 50hp DC motors 

on the bogies of the supporting towers 

to rotate the antenna in azimuth, and 

another pair in the towers to drive the 

dish in elevation. But within two years it 

became evident that this estimate was an 

irresponsible guess, the price had almost 

doubled, and the drive system contract had 

become a nightmare.

With little possibility of additional 

funding from the DSIR, Husband 

approached Siemens in Germany, who 

proposed a system at a much lower price 

that could be delivered in nine months 

instead of three years. There followed a 

number of manoeuvres and intrigues that 

held up the placement of an order until 

1956. Several people in authority were 

fi ercely opposed to the pro-European 
movement, and just as the acceptance 

documents were fi nally about to be 
dispatched to Siemens a call was received 

from the UK fi rm Brush, which had been 
pressured into quoting a competitive price 

against them. Metrovick was abandoned in 

acrimonious circumstances, Siemens was 

dropped, and in due course Brush delivered 

a satisfactory drive system on time.

The drive system was not the only item 

that ran over budget, and a year after the 

original estimate of £120,000 the fi gure 
had more than doubled to £242,000, a very 

substantial sum in 1951. Prices had risen 

by £20,000; the cost of the foundations had 
been underestimated by £20,000, and an 

alarming discovery had been made about 

the design of the antenna.

The Reflector

Initially it had been planned that the 

parabolic refl ecting surface would 
comprise a wire mesh with a relatively 

coarse opening of 4 x 4in. However, 

calculations showed that at 300MHz, the 

highest frequency of intended operation, 

this would result in 20% of the incoming 

radiation being lost. To reduce the loss 

to an acceptable 2%, the mesh opening 

would have to be reduced to 2 x 2in and the 

amount of steel in the structure would have 

to be increased to support the greater load.

In 1951 observers in Australia, Holland 

and the USA almost simultaneously 

discovered spectral line emission from 

hydrogen gas in our galaxy at 1420MHz. 

Because this radiation penetrates the 

dust clouds, it offered an important new 

tool for understanding the galaxy. Hence 

Lovell requested that Husband modify the 

mesh from 2 x 2 inches to 2 x 1in, at least 

in the central portion of the refl ector out 
to a radius of 50ft. The extra wind loading 

caused by this modifi cation meant that 

more steel stiffening had to be added 

to the design. With the addition of other 

items, such as lifts in the supporting 

towers, the estimated cost of the antenna 

rose to £439,000.

By 1954, the Soviet Union was making 

rapid progress with the development 

of ballistic missiles, which could only 

be detected at long range by a radar 

with an antenna having high gain at 

centimetric wavelengths. It was thought 

that Lovell’s antenna might have a role to 

play in defence, either for making tests 

or even operationally. For the refl ector 
to perform effi ciently at 10cm, the mesh 
size would have to be reduced to 0.75in, 
the supporting framework would have 

to be stiffened, and the tower holding 

the feed at the focus would have to be 

made more rigid. Lovell agreed to make 

these modifi cations for the Air Ministry in 
exchange for a payment of £46,000. In the 

event the payment was never made, since 

the required funds weren’t available in the 

defence budget. But it was too late. The 

drawings for the modifi cations had already 
been issued, and in any case Lovell felt that 

the work should go ahead as it was in the 

national interest.

Then a further diffi culty with the wire 
mesh design arose. The mesh could only 

be produced in strips a few feet wide, and 

no economical way could be devised to 

make the thousands of electrical joints 

between the separate strips once they had 

been installed in the dish. So the design 

was changed once again to use solid steel 
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sheets instead of open mesh for the whole 

refl ecting surface. The plates, which were 
about 3ft square, could be welded together 

in concentric rings, working outwards 

from the centre. Since there is no leakage 

through the solid refl ector, the gain at 
144MHz was expected to be about 39dBi 

and the beamwidth less than 2°.

In 1970 the refl ector was upgraded 
by constructing a new more accurate 

solid-sheet surface above the original 

bowl, which extended the frequency 

range to 5GHz. The new surface was 

made shallower than the original so that 

the distance to the focus box is greater, 

increasing the effective area illuminated 

by the feed. Since the refl ector surface 
added in 1970 had become badly 
corroded by 2000, it was replaced by 336 

new galvanised steel plates, set using a 

holographic profi ling technique that gives 
the best performance at 6GHz. They are 

painted white to refl ect the heat of the 
sun and prevent them from warping. In 

heavy rain, the bowl can collect more than 

1000 litres of water per hour. It has big 

drainpipes!

Crisis

By 1954 it became clear that the modifi ca-
tions to the design of the dish were going 

to necessitate major changes to the sup-

porting structure, increasing the weight of 

steel required and leading to a huge over-

expenditure. In addition, wind tunnel tests 

of a model of the antenna by the National 

Physical Laboratory revealed that in gusty 

conditions the structure was likely to suffer 

from the type of oscillatory resonance that 

had destroyed the Tacoma Narrows Bridge 

in the USA. To prevent this happening, it 

would be necessary to attach a huge ver-

tical ‘bicycle wheel’ structure to opposite 

edges of the dish, connecting it to damping 

wheels mounted on the diametrical girder. 

Later this was replaced by a more robust 

double wheel structure, which has a load-

bearing as well as a damping function.

The effect of all the changes, combined 

with the continually increasing prices of 

steel and labour, led to the estimated cost 

of the antenna rising to £630,000. The pro-

ject was now £260,000 in debt and in deep 

crisis. A committee of enquiry was set up 

and the British press vehemently decried 

the waste of taxpayers’ money. This led 

to an investigation by the Public Accounts 

Committee (PAC), which based its report 
on the interrogation of the newly appoint-

ed secretary of the DSIR, a distinguished 

professor of chemistry who had no direct 

knowledge of the history of the project. 

When the report was published it accused 

Lovell of irresponsibility in using pub-

lic funds, and Husband of making design 

changes without consulting him.

Husband was furious. He had been in 

almost daily contact with Lovell for fi ve 
years, and for a consulting engineer to be 

accused of lack of cooperation with his 

client would be disastrous for his compa-

ny. He demanded that Lovell write a letter 

to The Times denying the allegations and 

threatened Lovell and the University with le-

gal action for damages. But such a refuta-

tion was impossible, since the PAC report 

was a privileged document. Just as the 

huge antenna was approaching an opera-

tional state, it seemed that Lovell’s career 

was over and he would be landed in prison. 

But then a miracle happened.

Photo 6: At the top of the towers the gearboxes 
behind the 50hp elevation motors drive the gun 
turret racks connected to the refl ector bowl. 
(Jodrell Bank) Photo 7: The displays in the 
control desk indicated galactic latitude and 
longitude, right ascension, declination, sidereal 
time, actual and required azimuth and elevation 
and universal time. (HB9ANY) Photo 8: The 
Mark I antenna with the USAF/STL telemetry 
equipment in front of the control room at the 
left of the picture. (Jodrell Bank) Photo 9: The 
steel lattice tower supports the focus box with 
a cryogenic container housing the receivers. 
(University of Manchester) Photo 10: Laying new 
surface panels. (Jodrell Bank)
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The Sputniks
That miracle appeared unexpectedly 

on October 4th 1957, when amateurs 
around the world reported receiving the 

beeping from the 20MHz transmitter 

onboard Sputnik I, the earth’s fi rst artifi cial 
satellite, which had been launched 

without prior warning by the Soviet Union. 

The implication was clear. Soviet space 

technology was much in advance of the US 

Vanguard effort, and a carrier rocket that 

could launch a satellite could also deliver 

a military payload over an intercontinental 

range. Lovell was astonished to learn that 

there was no defence radar in the West that 

could track the rocket and he was asked to 

see if he could do so.

A small 36MHz 150kW meteor research 

radar set was quickly hoisted to the small 

laboratory under the bowl of the new 

antenna and the rocket was located within 

24 hours. Suddenly the eyes of the world 

were on Jodrell Bank, the control room was 

seething with reporters and cameramen, 

and the BBC had more engineers on site 

than Lovell had on his staff! Three weeks 
later public enthusiasm was raised to even 

greater heights with the launch of Sputnik 

II carrying the dog Laika. Jodrell Bank duly 

detected the carrier rocket at a range of a 

thousand miles and tracked it as it burned 

up in the atmosphere a month later.

In spite of the public excitement and 

acclaim, deadlock among the funding 

authorities over the outstanding debt 

prevented the antenna being handed over 

to the University and Husband prepared 

to serve Lovell with a writ for damages 

of £1m. The University informed Lovell 

that as long as the PAC record stood, they 

would not be able to defend the case and 

without any means of paying he would be 

imprisoned.

It was not until July 1958 that the 

crisis was resolved, when the PAC was 

persuaded to issue a rebuttal of its original 

accusation and an additional grant of 

£130,000 was received from the DSIR. The 

antenna was freed for use by the University 

but in spite of a successful public appeal 

a debt of £85,000 remained. It took further 

developments in the space race to save 

Jodrell Bank.

The Space Probes
in July 1958 a large trailer was spotted 

approaching Jodrell Bank carrying a 

container marked “US Air Force, Project 

Able”. This gave away the fact that Lovell 

had secretly been asked if he could track 

the Pioneer rockets that the USAF would 

attempt to send to the moon using its Thor-

Able launch system. The rockets were 

unsuccessful as moon probes but Jodrell 

Bank tracked Pioneer 2 and recorded 

the scientifi c data that it transmitted on 
108.06MHz as it travelled 71,100 miles into 
space before falling back to earth.

Jodrell Bank received even more 

favourable publicity when it tracked the 

more successful Soviet Luna 2 probe that 

was launched in September 1959. Lovell 

received a telex from Moscow indicating 

the rocket’s transmitter frequencies, 

coordinates and expected lunar impact 

time, which allowed the antenna to track 

the probe down to the surface of the 

moon. The trajectory was confi rmed by 
analysis of the doppler shift of the received 

19.992MHz signals, dispelling the doubts 

expressed by some commentators that 

the mission had succeeded. Shortly 

afterwards Jodrell Bank was once again 

in the limelight when it received the 

signals from Luna 3 transmitting the fi rst 
photographic images of the far side of the 

moon.

The antenna also played a critical role 

in the Pioneer 5 mission to explore the 

cosmic rays, magnetic fi elds and solar fl are 

particles in interplanetary space. A high-

gain ground station antenna was required 

to communicate with the spacecraft, 

since its low power transmitters had 

omnidirectional onboard antennas. In 

addition to receiving the telemetry on 

378.2MHz, Jodrell Bank transmitted the 
commands to the probe on 401.8MHz to 

separate it from its Thor-Able launcher. The 

imagination of the public was captured 

when the antenna received weak signals 

from the spacecraft out to 22.5m miles 

from earth.

A few days after this success Lovell 

received an unexpected telephone call, not 

from the media but from Lord Nuffi eld.

“How much money is still owing on that 

telescope of yours? I want to pay it off”.

As Lovell started to thank him, he replied 

“That’s all right, my boy, you haven’t done 

too badly”.

Lovell’s long and bitter struggle was 

fi nally over. Ten years after its conception, 
his dream had become reality and the 

debt had been cleared at last. It had been 

a challenging, tortuous and hard-fought 

adventure, but Lovell’s enthusiasm and 

tenacity had paid off and the world’s 

largest steerable antenna was at last 

free to pursue its mission of probing the 

mysteries of the radio emission from the 

heavens. 

Photo 11: The Mark IA antenna has a new 
refl ector with reinforced steelwork and twin load-
bearing circular girders. (HB9ANY)
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F
or well over ten years the Yaesu 

FT-817 and later the FT-817ND 

multi-mode transceivers have 

been very popular radios. They 

cover all the main HF bands, 6m, 2m 

and 70cm. They can be operated with a 

supplied fl exible whip antenna on 6m, 2m 
and 70cm, or with an external antenna on 
any of bands covered by these remarkably 

compact and fl exible transceivers. For 
their power supply, they can operate from 

an internal rechargeable battery or from a 

12V DC external supply.
I described the steps in setting up the 

transceiver for basic FM and SSB QSOs 

in the December 2009 and January 2010 

What Next.

My Experiences with the
FT-817
I’ve had my FT-817ND for ten years, during 

which I’ve taken it to numerous portable 

activities and holidays in the UK and 

further afi eld in DXCC entities from Iceland 
to the Canary Islands. I’ve used it for SSB, 

FM and various data-mode contacts on 

bands from 80m to 70cm. When used 

away from home in the UK, I have generally 

relied on external Sealed Lead Acid 
batteries (SLAB) or in recent years a LiPo 
battery. 

All this time I’ve kept the original 
internal Nickle Metal Hydride (NiMH) 
battery (designated FNB-85 and rated at 

1400mAh) installed and charged it just 
before each trip, but rarely used it for more 

than an occasional QSO. 

The earlier FT-817 (non-ND) models 
were supplied with Nickel Cadmium (NiCd) 
batteries with a capacity of 1000mAh. 
The newer FT-818 model (reviewed in last 

month’s PW) is supplied with a higher 
capacity NiMH battery designated SBR-

32MH and rated at 1900mAh. 
Recently I wanted to use my FT-817ND 

for the fi rst time in several months 
on the internal battery. I charged the 

battery overnight with the offi cial Yaesu 
NC-72U charger using the rig’s timing 

Colin Redwood G6MXL

practicalwireless@warnersgroup.co.uk

arrangements. Once I got to my favourite 

contest site, I found that although the 

transceiver was receiving fi ne, within 
a second of starting a transmission, it 

stopped and closed down. I connected 

an external SLAB and the transceiver 
performed faultlessly, enabling me to work 

some nice 2m DX as far as the French-
Swiss border at a distance of over 600km 

from Dorset. It was clear that there was a 

problem with the internal battery supply.

Back home, I enquired on the Amateur 

Yaesu FT-817 Internal Batteries

Radio UK group on Facebook, to see if 

others had encountered a similar problem. 

The general conclusion was that the 

battery had “gone QRT” to quote one reply. 

What I hadn’t expected was the range of 
suggestions of alternatives to the ‘offi cial’ 
Yaesu battery. Essentially, they fell into 

three solutions in addition to the ‘offi cial’ 
Yaesu replacement.

Yaesu Replacement
My initial thoughts were to replace the 

Colin Redwood G6MXL looks at the options for replacing an expired 
internal battery for the popular Yaesu FT-817 and FT-817ND transceivers 
and welcomes the Summits on the Air Flavours Challenge for 2020.
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battery with an identical one, Fig. 1. I 

checked prices on several PW advertisers’ 

websites and found that a new one would 

cost from £37.90 to over £51.00 (including 

delivery). By sticking with a genuine Yaesu, 
I would know exactly what to expect from 
the battery, and I probably wouldn’t need 

to lift the cover for another ten years, 

assuming of course that I continue to use 

it in a similar way to the last ten years. 

I found a second-hand one available for 

£28.00 + £4.95, but I decided I didn’t want 

to risk buying a battery that might not have 

a long life. I also considered purchasing 

the higher capacity (1900mAh) SBR-32MH 
used in the FT-818, but this was even more 

expensive. 

Equivalents
I found a number of ‘equivalents’ to 

the genuine Yaesu being advertised on 

Amazon and eBay. The ones on Amazon 
had generally received favourable 

reviews, including by some amateurs 

who I recognised and whose judgments I 
respected. At a price of £13.09, including 
free carriage (one-third of the price 

of the offi cial Yaesu version), these 
certainly seemed worth considering, 

especially as my FT-817ND was well out 

of manufacturer’s warranty. I ordered one 

from Amazon. It arrived promptly and 
appeared to be almost identical in size 
and weight but was obviously different in 

colour (green) and had different labelling, 
Fig. 2.

AA Batteries
The second alternative proposed by the 

Facebook group participants was to 

populate the Yaesu battery box (FBA-28) 
with eight high-capacity rechargeable 

AA cells, Fig. 3. I didn’t have the required 

battery box, but I was able to obtain one 
from a PW advertiser. High capacity NiMH 

AA cells are readily available in various 
capacities from various suppliers. I’ve 

found Amazon’s own-brand NiMH cells 
that I bought a few years ago for another 

purpose have been reliable, but there are 

numerous others available. 

Windcamp WLB 817S 
LiPo Battery
The fi nal suggestion came from several 
of the Facebook group participants and 

was something that came as a complete 

surprise to me. The Windcamp WLB-817S 
is a 3000mAh LiPo battery, Fig. 4, that fi ts 
in the battery compartment of the FT-817. 

Being a LiPo battery, it requires different 
charging arrangements, and comes with 

a separate charger and a replacement 

battery compartment cover. In addition, 

there is a separate board built on to the 

cover to isolate it from the ‘standard’ 

external supply socket, Fig. 5. At the time 
of writing in early November 2019, there 

doesn’t appear to be a UK source for these. 

Those available from abroad appear to all 

have either a US or Euro-style plug on the 

charger.

Reading the reviews of the Windcamp 

LiPo batteries on Amazon (both the UK 
and US Amazon sites), I have concerns 
regarding the charger (safety, reliability, 

RFI, plug type). I’d suggest readers check 
carefully before considering any purchase 

that the charger is rated for UK mains 

voltage. The nominal battery voltage 

is higher at 11.1V in comparison with 

the other batteries, which are nominally 

9.6V, and enables the FT-817 to operate 

at 5W output. I’d also advise readers 

planning to travel by air with their FT-817 to 

carefully check the up-to-date regulations 

regarding transporting LiPo batteries. In 
the end, while the extra capacity looks 
very attractive, there are downsides. I’m 

not sure that I would feel safe to install 

any LiPo battery and forget about it for ten 
years. 

Connector
The battery connector is known as a JST 

connector, Fig. 6. These are available in 

numerous sizes. Plugging and unplugging 
these JST connectors is fi ddly, and best 
not done in a rush. It is one of the reasons 

that I looked for an internal battery solution 

that wouldn’t require repeated connecting 

and disconnecting.

Weight & Capacity
Many amateurs use their FT-817s and 

FT818s for portable activity where weight 

can be an important consideration. In 

Table 1 I’ve shown the weight and capacity 

of the various options. For the AA cells, I’ve 
used a typical capacity. Cells with smaller 

and greater capacities are available. 

Conclusions
No doubt readers will have their own 

views of the ‘best’ solution for their own 

circumstances. If your transceiver is 

still under guarantee, then I would be 

cautious before using anything other 

than the ‘offi cial’ Yaesu branded battery 
or rechargeable AA cells. If you need to 
be able to swap discharged batteries 

for charged batteries in the fi eld, then I 
think the rechargeable cells are probably 

the best option because this can be 

done without unplugging the fi ddly JST 
connectors. Otherwise, each of the options 

looks worthy of consideration. Which you 

choose will probably be infl uenced by 
how much you operate using the internal 

battery and costs. In all cases, remember 

that the maximum power obtainable with 
an internal battery is rated at 2.5W. Using 

an external 12V battery or external 13.8V 
power supply will allow the maximum 
power (5W from the FT-817 and the FT-

817ND and 6W from the FT-818). 

SOTA
I last looked at the Summits on the Air 
(SOTA) awards programme in some 
detail in the August 2015 issue of PW. 

The main SOTA awards split into three 
main types. The fi rst is available to those 
who operate from designated hill and 

mountain summits, known as ‘Activators’. 

Fig. 1: A ‘genuine’ Yaesu FNB-85 NiMH battery 

rated at 1400mAh. Fig. 2: An ‘equivalent’ to 

the Yaesu FNB-85 NiMH battery advertised on 

Amazon. Fig. 3: The Yaesu battery box with eight 

AA 2000mAh NiMH cells from Amazon. 

Fig. 4: The Windcamp WLB-817S is a 3000mAh 

LiPo battery.
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The second is available to those who make 

contacts with the same summits (typically 

from the comfort of their shacks at home), 
known as ‘Chasers’. The third type is for 

shortwave listeners. Within these main 

types are a range of certifi cates and 
awards:

www.sota.org.uk

Not every hill or mountain counts as 

a summit for SOTA purposes − some 
apply for HuMPs Excluding Marilyns 
Awards (HEMA) instead. I explained 
the differences in the April 2019 issue. 
The details also vary slightly between 

countries. To meet SOTA criteria, a summit 
has to be a signifi cant height (at least 
150m in the UK) above the surrounding 
land and must be reached by ‘person 

power’ (on foot or bicycle). For SOTA 
purposes summits are ranked by their 

height, with a greater number of points 

obtained for activating or working higher 

summits. 

Each country is subdivided into one or 

more SOTA regions. Within each region 
every summit that counts towards the 

awards is assigned a SOTA reference. 
There is a very useful online database, 

which lists the various summits, together 

with a history of activations. 

www.sotadata.org.uk

SOTA Flavours Challenge
The reason for returning to SOTA is that 
the SOTA awards programme has recently 
announced a series of themed challenges 

that will take place during 2020. The idea 

is to encourage SOTA activity on bands 
and modes that are popular in amateur 

radio generally but somewhat under-

represented in SOTA. Nonetheless, the 
spirit of the Challenge is to encourage 

activators and chasers to try something 

new! 

During 2020 the fi rst seven days of each 
month will be designated Challenge Days, 

Table 2. This guarantees that there is no 

bias towards weekday or weekend days, 

and also ensures that the majority of each 
month will see a more ‘normal’ distribution 

of SOTA operating. No doubt there will be 
some Flavours that operators may not be 

interested in or are not equipped for. There 

is nothing stopping you from making other 

SOTA contacts with other modes and 
bands on the Challenge Days but these 

contacts won’t count towards the Flavour 

Challenge. 

To take part in the Flavours Challenge, 

you simply operate as a SOTA activator 
or chaser as you would normally do and 

submit your logs to the SOTA Database as 
normal. For activators, eligible Challenge 

contacts will be scored by multiplying the 

number of unique QSO partners by the 

number of unique summits activated. For 

chasers, eligible Challenge contacts will 

be scored by multiplying the number of 

unique activators worked by the number of 

unique summits worked.

Some of the dates chosen for the 

Challenge Days appear to me to have been 

chosen with an eye on likely propagation 

and activity. The June Challenge, for 

example, coincides with what is usually 
close to the peak of the summer Sporadic 

E season in the northern hemisphere. 

Safety
Finally, if you are considering activating 

a SOTA Summit, please take suitable 
precautions. No matter what time of the 

year, the weather can be very different at 

the summit to lower down and can change 

rapidly. 

Option Claimed Capacity (mAh)  Weight (g)

Genuine Yaesu FNB85 1400 13.44Wh 200

FNB85 equivalent 1500 14.4Wh 200

Genuine Yaesu SBR-32MH  1900 18Wh 250

AA Batteries and FBA-28 case 2000 19.2Wh 245
Windcamp LiPo 3000 33.3Wh 172

Table 1: Claimed capacities and weights of the various options for internal batteries for the FT-817/FT818. 

Month (1st to 7th)  Challenge

January LF - 160m & 80m

February Data modes

March Digital voice

April LF − 160m & 80m
May Data modes

June 12m, 10m & 6m

July 70cm

August 17m

September Data modes

October Digital voice

November LF − 160m & 80m
December 12m, 10m & 6m

Table 2: Dates and bands/modes for the 2020 

SOTA Flavours Challenge.

Fig. 5: The alternative Windcamp battery cover 

required when using a Windcamp WLB-817S 

battery. Fig. 6: The small JST connector used to 

connect the battery on a Yaesu FT-817.5
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L
ast month I showed you how 

you can interconnect the audio 

between SDR rigs and data modes 

software using virtual audio 

cables (VACs). Another interconnect that 

can be very helpful is full CAT (Computer 

Aided Transceiver) control. While many 

operators use VOX to handle the Tx/Rx 

switching, CAT control lets you change 

frequency from the data modes software 

and automatically transfers the operating 

frequency and mode to the log. This is 

another case where it’s better to use a 

digital interconnection rather than looped 

physical serial ports. In the majority of 

rigs, CAT control is managed using a COM 

port. This uses a simple communications 

protocol that employs a UART (Universal 

Asynchronous Receiver Transmitter). In 

addition to handling the serial messages, 

UARTs normally include fl ow control lines. 
These are used to stop the fl ow of data 
when the receive buffer gets full and so 

manage communications between fast 

and slower devices.

In much the same way as we used 

virtual audio cables last month, we can use 

virtual COM ports to interconnect the serial 

CAT data from the SDR to the data modes 

software. You will also see the virtual 

COM ports referred to as Null modem 

emulators. The best solution for Windows 

virtual COM ports is the open source 

com0com application that can be found on 

SOURCEFORGE at:

https://tinyurl.com/v36gu2u

This open source software lets you 

create and name multiple virtual COM 

ports and is very versatile. There used to 

be a problem with Windows 7 & 8 because 

the com0com drivers were only test signed 

and rejected by those operating systems. I 

believe this may now be fi xed but, if you do 
encounter problems, signed drivers for an 

older version of com0com can be obtained 

from this site:

https://tinyurl.com/u2jofuu

Those running other versions of 

Windows, including Windows 10, will be 

able to install the current version (v3.0.0) 

of com0com without issue. 

Installation
The download link at SOURCEFORGE 

provides a zip fi le that contains 64-bit and 
x86 versions of com0com. To install the 
software, you fi rst double-click and unzip 
the archive and then double-click on the 
appropriate version for your operating 

Mike Richards G4WNC

practicalwireless@warnersgroup.co.uk

system. You can then follow the defaults to 

complete the installation. Once installed, 

you should open the setup panel, Fig. 

1. The setup panel is very easy to use 

and includes a diagram to show how the 

current connections are confi gured. As 
you can see from Fig. 1, com0com creates 

interconnected pairs of COM ports. This 

is slightly different to the way virtual audio 

cables are used. The created COM ports 

are fully bidirectional but you need to 

remember that the SDR and data modes 

software will use different port numbers. 

I’ve illustrated this in Fig. 2. Here you can 

see that the data modes software sends 

and receives data using COM 3 while 

the SDR uses COM 4. For successful 
communication, you also need to ensure 

that the COM settings (baud rate, data 

bits, etc.) are identical for both the SDR 

and data modes software. If you need 

additional virtual COM ports, these can be 

created by opening the Setup panel and 

clicking the Add pair button. For the ports 

to be visible and allocated conventional 

COM port names you also need to tick 

the ‘use Ports class’ box for both ports. 

Once created, the virtual COM ports 

are automatically started, as a service, 

during boot, so are always available. 

Should you want to uninstall com0com, 

you need to navigate to the installation 

directory (usually c:/Program Files (X86)/
com0com) and double-click on the 
uninstall.exe application.

Monitoring Pactor
Amateur Pactor is still used extensively 

to support emergency communications 

and HF e-mail services. As the name 
suggests, Pactor has been derived from 

the Packet radio and AMTOR modes. 

These are both full error-correcting 
communications protocols. AMTOR was 

originally designed by Peter Martinez 

G3PLX as a replacement for RTTY 

and was optimised for keyboard-to-
keyboard QSOs. It is an impressive mode 

where the two communicating stations 

More from Mike
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are locked together and the message 

is split into short character groups. 

After the transmission of each short 

group, the sending station waits for an 

acknowledgement from the receiving 

station before it will send the next group. It 

is a very effective mode but is restricted to 

a single, relatively slow, transmission rate. 

Packet Radio, on the other hand, also uses 

full error correction but is often too fast for 

reliable HF communications. 

Pactor takes the best elements of 

AMTOR and Packet radio to create an 

adaptive, error correcting, communications 

link. Pactor communications links normally 

start with a low baud rate to initiate the 

contact and assess the link quality. The 

protocol will then increase the link speed 

to the maximum that the link can sustain. 

Using this system, Pactor can provide 

reliable and effi cient communication 
links over a wide range of propagation 

conditions. While the original Pactor 1 

system is open-source and supported by 
modems from several manufacturers, all 

the subsequent developments of Pactor, 

versions 2 through to 4, are proprietary 
systems owned by the German company 

SCS. Because of this, it has been diffi cult 
to monitor these transmissions without 

specialist equipment. However, that has 

just changed because SCS have released 

monitoring software (pmon) for Pactor 

modes 1 to 3 with the latest, Pactor 

4, promised for 2020. The monitoring 

Data Modes 

This month, Mike Richards G4WNC continues 
his tutorial on interconnecting SDRs and data 
modes decoders in software. He also has a new 
spectrum analyser from SDRPlay along with free 
Pactor monitoring and JS8Call news.
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software uses a command line tool and is 

only available for Linux on the Raspberry 

Pi. There are currently no plans make 

pmon available on other platforms. 

Installing pmon
Installation of pmon is straightforward and 

the instructions can be found here:

www.p4dragon.com/en/PMON.html

On that site, you’ll download a script that 

will automatically add the SCS repository 

and install the pmon application. By adding 

the SCS repository, you will be able to 

automatically keep the version updated 

using the standard ‘sudo apt update and 

upgrade’ commands. Once successfully 

installed, you need to connect a USB sound 

card to accept the audio from the receiver. 

You can then check that pmon can see 

your sound card by entering the command: 

pmon -a ?
This will produce a list of available 

sound cards as shown in the Fig. 3. If you 

have a single USB sound card, it will show-
up as hw:1,0. To start basic monitoring 

with that sound card use the following 

command:

pmon -a hw:1,0
However, when monitoring for the fi rst 

time, it’s worth using additional command 

line options to make sure things are 

working correctly. I suggest you begin with 

the following: pmon -a hw:1,0 -t 1 -v 1

The -t 1 option is a test mode that prints 
the incoming audio level every second 

so is helpful in setting the input level. The 

-v 1 option starts the Pactor decoder in 
verbose mode, where it will print additional 

message control information instead of 

just the message. Once you’re happy that 

everything is working you can revert to the 

basic command where only the messages 

are displayed.

The best place to fi nd Pactor activity is 
the 20m band and most transmissions are 

located just above 14.1MHz. Decoding of 
Pactor signals is fully automated, although 

you may see a warning message if the 

audio level to the sound card is either too 

low or too high. As soon as pmon detects 

a Pactor 1, 2 or 3 signal it will automatically 

decode it and display the message 

contents, Fig. 4.

SDRPlay Spectrum Analyser
SDRPlay have posted a new spectrum 

analyser application for use with their RSP 

receivers, based on the Mirics chipset. The 

RSP spectrum analyser was developed 

by Steve Andrews and is available for free 

downloaded from:

www.sdrplay.com/spectrum-analyser

The spectrum analyser works with the 

following SDRPlay models: RSP-1, RSP-
1A, RSP2, RSP2 Pro and RSPduo (in single 

tuner mode). Installation is straightforward 

and the resulting spectrum analyser has an 

impressive range of features. This includes 

a scan width of 1kHz through to 2GHz! The 

spectrum analyser is packed with controls 

so you can adjust the display for a wide 

range of uses. In addition to the main trace, 

you can enable up to four additional traces 

each of which uses a different colour and 

can be set to show the raw signal, peak 

hold or an average. There is also a hold 

facility for each trace that freezes the 

display to make measurements easier. As 

a further aid to measurement the analyser 

Fig. 1: com0com 

Setup panel showing 

interconnections. Fig. 

2: Connecting COM 

ports using com0com. 

Fig. 3: Pactor pmon 

listing available sound 

cards. Fig. 4: Decoded 

Pactor message.
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includes four markers that can be placed 

on either of the four traces. These markers 

are controlled via the Markers panel and 

can be set to either track the signal or to 

fl oat at the assigned point on the display. 
To place a marker you fi rst enable the 
markers, choose the marker letter (A, B, C 

or D) and then select the trace. Now you 

can drop the marker in place using the 

mouse. 

In Fig. 5, I’ve shown the spectrum 

analyser displaying the VHF/FM band 

with markers displayed for four stations. 

Also, in the Markers panel is a basic maths 

function that automatically measures 

the difference between any two markers, 

including the cursor, which is shown as 

marker F. Another useful tool is the Peaks 

display. When activated this will place 

peak marker on each peak and the fi rst 
marker will show the frequency and level 

at the peak. You can then step through 

all the peaks with the First, Prev and Next 

commands. I found that this works best 

with the display held. In addition to viewing 

signal quality, spectrum analysers are 

a useful workshop tool for checking the 

performance of fi lters and amplifi ers. 
This SDRPlay spectrum analyser 

includes the option to control an 

Arduino-based tracking generator using 
an AD9850/9851 DDS (Direct Digital 

Synthesiser) chip. The Arduino code is 

included with the Spectrum Analyser 

installation and you should typically fi nd 
it in: C:/Program Files (x86)/Andrews 
developments/RSP-Spectrum Analyser/
ArduinoFirmware/

You can also fi nd information on using 
the tracking generator in the SDRPlay 

forum at:

https://tinyurl.com/wmvq78o

An alternative way to measure 

amplifi er and fi lter responses is to use a 
wideband noise source. The noise source 

is connected to the input of the fi lter/
amplifi er and the output connected to 
the RSP spectrum analyser. I’ve shown 

an example of the results in Fig. 6. In this 

case, I have measured the response of 

the VHF/FM rejection fi lter in the SDRPlay 
RSP1A. As you can see, it produces a very 

useful result. The noise source I used was 

from eBay, Fig. 7.

During my testing, the spectrum 

analyser worked very well. The software 

did crash occasionally but that was easily 

fi xed by restarting the analyser.

JS8Call -Upgrade
Just to round-off this month, Jordan 

Sherer KN4CRD, the developer of JS8Call 

is about to launch version 2.0 of JS8Call. 

This is an adaptation of FT8 that enables 

free text keyboard-to-keyboard QSOs 
The beta version of JS8Call is currently 

available to try, but the full release may 

well be available by the time you read 

this. Among the important changes is the 

addition of two higher speed modes that 

can be used when conditions allow. 

While the normal communications rate 

is around 16WPM, the fast mode runs 
increases this to about 24WPM and the 
Turbo mode soars to 40WPM. As you 
might expect, the faster modes require 

more bandwidth with 80Hz required for the 

fast mode and 160Hz for Turbo. You can 
see the latest news and download JS8Call 

from: 

http://js8call.com

Fig. 5: VHF/FM spectrum analyser display.

Fig. 6: SDRPlay RSP1A FM rejection fi lter plot.
Fig. 7: Low cost noise source from eBay.
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W
e sat in the Lounge of the 

Haven Hotel, Poole, under 

a photograph of Marconi. 

The image is quite well 

known, taken around 1900, when he was 

just beginning to get results from his 

experiments sending Morse code with a 

spark-gap transmitter. We had just fi nished 
our own day of portable operations on 

the hotel’s beach. I made QRP contacts 

on 80m with a short vertical, and across 

the English Channel on 40m. We were 

very happy with our results, using modern 

equipment to ‘mimic’ what Marconi did in 

the same place 120 years ago. It was time 

to assess the results of our experiments.

Our esteemed Editor, elsewhere in the 

magazine, said that the Footsteps project 

was about “a bit of light-hearted portable 

fun”. And while I can’t deny this, I want to 

highlight the slightly more serious intention 

of trying to understand Marconi’s work, 

to repeat some of his experiments in 

some meaningful way, and to try to fi gure 
out what it was like for Marconi, 120 or 

so years ago. Not many of us get to be 

Joe Chester MW1MWD

mw1mwd@gmx.com

experimenters in a completely new fi eld. 
I’m not trying to undervalue Marconi’s 

achievements – but I was curious. What 

Marconi reported he heard were signals 

transmitted on very low frequencies, using 

very primitive, ineffi cient equipment (or 
apparatus, as he called it). At that time, he 

didn’t know the wavelengths he was using, 

he didn’t understand propagation, and, as 

Don alluded to previously, as the heights 

of his antennas increased, the actual 

frequencies he was using dropped lower 

and lower. 

Today, after a century of scientifi c 
investigation into radio engineering, solar 

A Review of the 
Footsteps Project

physics, and the nature of the atmosphere, 

we have a vastly better understanding than 

Marconi did. Consequently, there are some 

doubts that Marconi’s early experiments 

were that successful. Operating on 80m 

(or even lower) in daylight hours with low 
power into a really ineffi cient antenna is 
not something we radio amateurs would 

normally do. But that’s what Marconi did! 

I am also operating at sunspot minimum, 

with all that that means for propagation. 

So was Marconi. Hence my Footsteps 

Project probably has more in common with 

Marconi’s efforts than you might at fi rst 
think.

To round off his Footsteps project from 2019, Joe 
Chester MW1MWD ponders what did Marconi 
really achieve?
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What Did I Learn?
So, what about results. Like Marconi, I 

spent hours tweaking my equipment at 

home before each outing. Sometimes 

I improved things a bit, sometimes not 

(such as the time when the tree clippers of 
an Accountant-turned-gardener chopped 

through my feeder cable – accidentally 

of course!). Like Marconi, I asked other 

operators to listen out and report my calls, 

by putting details of times and frequencies 

on a QRZ page. I got to operate from the 

same locations Marconi used. I made 

QSOs at two of these locations. Again, 

like Marconi, I have reported these results, 

this time in the pages of PW. What I found 

was that my results were intermittent, and 

unreliable at best. But, of course I did! That 

is the nature of these experiments. And this 

is exactly what I believe Marconi found.

And this is where I think I hear the 

shadows from the past. Let’s go back to 

the Haven Hotel, 120 years ago (when we 
were there it was exactly that). Marconi 

had no scientifi c background or training. 
He wasn’t interested in that side of things. 

He had an idea of starting a business. I 

think a little bit of context might help us 

to understand things a bit more clearly. 

We are at the end of what would become 

known as an age of adventure and 

exploration, the early days of the modern 

scientifi c revolution. Scientifi c endeavour 
at that time was generally the preserve 

of the wealthy. Royal Institution lectures 

were attended only by the gentry, the Lords, 

the business elite. Into this world a young 

Marconi arrives, a young man unknown to 

the scientifi c community. 
After he came to England, his principal 

backer was his mother. She came from a 

wealthy background, and had many rich 

friends, who she cajoled into backing her 

son’s ideas. The Board of the company he 

founded at that time were predominantly 

grain merchants, who were also important 

in his mother’s family business, the 

distilleries (her maiden name was 
Jameson!). So, I’m sure that young Marconi 

had the opportunity from the earliest days 

to explain what he was trying to do, and 

even do little parlour demonstrations in 

order to secure the interest and ultimately 

the investment he needed. 

Imagine the Scene
Imagine the scene at the Haven Hotel 120 

years ago. Marconi has another story to tell 

over dinner. “Guglielmo, tell the ladies and 

gentlemen what happened this week”, his 

mother says. “Actually, I think I heard Morse 

code being transmitted from over in France 

today”, he would have been delighted to 

be able to say. This would have enhanced 

his claim to have invented a new way to 

send messages without wires. Not quite 

what we would understand as a scientifi c 
endeavour, more the interested dabbling of 

a favoured child. 

Now don’t panic, I’m not trying to remove 

Marconi from his plinth in the annals of 

radio. What I am trying to do is reimagine 

what it was really like back then. So, we 

come to the heart of the matter. Let’s start 

from what we know today. LF broadcasting 

is hard. The energy losses are substantial 

and get worse the longer the wavelength. 

Think about the size of the BBC Radio 4 

antenna farm in Droitwich for the 1500m 

(198kHz) wavelength (previously for the 
Light Programme on 200kHz!). On 80m, 

I was able to mimic (I won’t say copy) 
Marconi’s equipment design. I used a 

vertical, which if shorter that Marconi’s 

52m monster, has the same lossy 

characteristics. I used a base loading coil, 

very similar to the one he used. To mimic 

the other ineffi ciencies in his transmitter 
system, I used low power. And what did I 

fi nd? 

Results and Conclusions
The operation on the Welsh coast was 

my best performance, and I did manage 

QSOs across water and across the English 

Channel. It would be easy to now conclude 

that I have confi rmed Marconi’s success. 

But operations on 80m in daylight are 

diffi cult and successes were few and 
intermittent, and I’m operating at sunspot 

minimum. Then I leap into Marconi’s world 

and discover that it must have been the 

same for him. And I note that he too was 

working very near sunspot minimum. 

Propagation back then was probably as 

bad as it is now. Some days were better 

than others and like a DX hunter, he got just 

enough of a buzz, no pun intended, to keep 

him at it, blindly, day after day.

His successes, however few and 

however inconsistent they were, were 

presented to his mother’s friends, and 

they, like him, started to believe that a 

big business payoff might be just around 

the corner. I’m not saying that Marconi 

didn’t hear anything, or that what he 

said he heard was just wish fulfi lment. 
But it was intermittent and random, 

and a great deal of luck played its part. 

Not quite the kind of directed scientifi c 
enterprise we sometimes imagine. More 

a case of determination and maybe 

bloody mindedness, day after day, to get 

something, anything positive to report – a 

tweak here, a twist there, an extra turn on 

the coil, a bit more power, a bigger mast, on 

and on and on.

A fi nal comment about the transatlantic 
experiment. Being Marconi, this test has 

the same general characteristics as his 

earlier work. He put up even taller poles 

and increased the size of the spark with 

1. The Droitwich masts – an imposing sight from the M5. 2. A typical modern amateur radio antenna 

system suitable for DX chasing. EA1DLU uses an Optibeam linear-loaded dipole for 80m, above a Yagi 

for the higher bands. 3. The lounge at the Haven Hotel nowadays.
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huge capacitance plates. This required 

an increase in the power he generated. 

But he is still on LF, where the losses 

are enormous. And his receiver is just a 

random length of wire, held up by a kite, 

connected to a telephone handset. At the 

outset of my quest, I detailed the work 

done by scientists and engineers who have 

examined what Marconi did, and with what 

equipment. Their conclusion from this is 

that it is diffi cult to believe that what he 
said he heard was actual Morse code form 

Cornwall. 

Nowadays radio amateurs routinely 

make transatlantic QSOs from the UK on 

160 and 80m, with powers of 100W or less, 

but they have the advantage of modern, 

sensitive and selective receivers, resonant 

antennas (in most cases) and, perhaps 
most importantly, an understanding of 

low frequency propagation (that skywave 
propagation on those bands is essentially 

confi ned to the hours of darkness).
So, for my modest setup, I believe 

that a transatlantic QSO using a lossy 

vertical, and QRP, on 80m in daylight at 

sunspot minimum, is just plain impossible 

(although, actually, sunspot minimum 
may well be the best time to try long-

distance tests on the very low frequencies 

he was undoubtedly, though unknowingly, 

transmitting on). Adding this to the other 

results I had, I am convinced that luck 

played a large part in Marconi’s earliest 

successes, and whatever these were they 

were even more extraordinary than any of 

us realise. 

The Arrival of Science

Science came to radio mainly after the 

WW1. Amateur operators started playing a 

role, and a few highly competent scientists 

and engineers started trying to establish 

how wireless transmissions worked. 

Appleton confi rmed experimentally the 
existence of layers in the atmosphere, 

which Heaviside had suggested earlier, 

and that these were the main components 

in radio wave propagation. The Marconi 

Company moved with the times, and 

new and more powerful equipment 

was manufactured, using the latest 

scientifi c advances. Here Marconi 
was at last in his element, and his forte 

as a business entrepreneur delivered 

astounding successes, both as equipment 

manufacturer and as a service provider. 

Many amateurs contacted me during the 

project, for which I am very grateful. Some, 

like Bruce G4EUW, owe their careers to 

Marconi’s successes. And in a way there 

would be no mobile phones without his 

kickstarting the age of wireless.

Marconi’s story is not really about 

technical, scientifi c or engineering 
achievement. All the pieces of the 

communications system he used had, more 

or less, been designed by others, often for 

more scientifi c purposes. Marconi’s genius 
was that he saw something no one else 

saw, at a time when that was exactly what 

the world needed and wanted. It was an era 

of big ships, both transatlantic liners and 

naval battleships. People on these ships 

wanted a means to communicate with the 

shore. Marconi alone saw this clearly and 

at an early stage. His foresight, backed 

up with access to commercial support, 

almost guaranteed his success. As Bruce 

said in a recent e-mail, “Marconi was a very 

successful entrepreneur, and just put it all 

together thank goodness or I wouldn’t have 

had such a very interesting career at sea”.

Amen to that.

I would like, if I may, to end on a personal 

note – at the end of my (less than exotic) 
career, I worked in telecommunications, 

specifi cally on the starting up of the 
internet. One of the companies to whom I 

provided assistance was called Marconi 

Communications, which could trace its 

lineage right back to the original Marconi 

Company of 1897. I’d not want to say that I 

had any part in the eventual demise of that 

company, and the disappearance of the 

Marconi name from the communications 

fi eld. But I can say with absolute certainty 
that my input didn’t do them that much 

good either!

In 2020 I’m off on another journey. 

I’ve requested permission from the 

Management here to set up a portable 

station on Mars or the Moon but this 

request has been denied. But I have another 

idea! 73 and good DX.
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L
ong, long ago people had a vari-

ety of methods of fi nding out what 
propagation on the various HF 
bands was likely to be, although 

they weren’t always reliable or even based 
on science. They had personal knowledge 
built up over the years, information passed 
on from others, magazine predictions, hear-

say and sheer luck! Although propagation 
prediction is not a precise science, these 

days we have better methods at our dispos-
al, namely software and the internet. 

Before I go into anything in detail let me 

say that there are now so many tools at our 
disposal it would be impossible to discuss 
them all in the space available here, so this 

feature will cover just one that is popular 
and has been found to be fairly accurate. 
Something many of the current methods 
of prediction are based on is IONCAP, the 
Ionospheric Communications Analysis and 
Prediction program. Modern online tools re-
fer to this when you visit a website. 

Software
There’s a lot of prediction software about, 
both paid-for and free. Some programs are 

as accurate as it is possible to be (note I do 
not say they are guaranteed to be totally ac-
curate), but the prospect of greater accura-
cy can make them complicated to use. This 
feature will concentrate on just one that is 
quite easy to use – which is very important 
for those who are new to the subject or eas-
ily put off by complications – PREDTEST. 

Complications
Before I go on to tell you about using this 
online tool, I need to let you know about why 
the use of any propagation prediction soft-
ware isn’t simple, even if you know what the 
state of the ionosphere is. This is because 
the signal that is likely to be received at the 
far end of a contact doesn’t only depend on 
the propagation between the two stations 
concerned. 

First, you need to know how powerful 
the transmitter is. Then, consider what an-
tenna the transmit station is using and how 
high it is. Next, consider what antenna is 
being used at the receive station and how 
high it is. In some software the conductiv-

Steve White G3ZVW

practicalwireless@warnersgroup.co.uk

ity of the soil in the vicinity of each station 

is also considered, because it too has an ef-
fect. The slope of the ground surrounding 
each station also has an infl uence! Finally, 
consider which mode of transmission is be-
ing used. SSB might be the mode of choice 
for many, but at about 2.3kHz in bandwidth 
it is unlikely to be received as well as any 
narrowband mode. Morse (CW) is narrow-
band and the most traditional mode of them 

all, so it is likely to be received much better 
than SSB when propagation is marginal. 
Nowadays, thanks to personal computers 
we also have lots of digital modes that can 
be used. Phase Shift Keying (PSK) in its vari-
ous incarnations can be received and de-
coded by a computer when it is too weak for 
the human ear to hear it and modern modes 
such as FT8 and FT4 are even better at get-
ting through. 

Practical Example
Where possible I like to give practical exam-
ples, so when writing this column I looked 
up DXpedition operations that had been 
announced for January 2020 (the date of 
this edition of PW). There were several, but 
one that caught my eye was ZC4UW, the 
Cambridge University Wireless Society’s 
DXpedition to activate the UK Sovereign 
Base Area on Cyprus. It is scheduled for 
January 2nd-7th. Cyprus isn’t too far from 
the UK, which is an advantage when HF 
propagation is likely to be adversely af-

Online Propagation Predictions
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fected by the poor state of the ionosphere 

at Solar Minimum. The distance between 
Cyprus and the UK is a bit over 3000km, 
which is essentially one hop of the F2 layer 
of the ionosphere. The F2 layer is respon-
sible for the longest range radio refrac-

tions but isn’t likely to be highly ionised. This 
makes a big difference.

First though, some perceived wisdom. It 
is well known (see the very fi rst edition of 
this column in March 2016) that you should 
operate higher in frequency during the day 
and lower in frequency at night, so without 
looking at any charts or running any soft-
ware I would say to try the upper HF bands 
(14-28MHz) when the radio path between 
the UK and Cyprus is in daylight and the low-
er HF bands (3.5-7MHz) at night. Now con-
sider the general state of the ionosphere, 

which is not strongly ionised because we 
are at a Solar Minimum. A distinct lack of 
Sunspots means the upper HF bands are 
in really poor shape, so during the day I 
wouldn’t expect stations in the UK to be 
able to work Cyprus on 21MHz with any de-
gree of reliability or on 28MHz at all. In the 
upper part of the HF spectrum that leaves 
the 14 and 18MHz bands, but even 18MHz 
isn’t likely to be ‘open for business’ at all 
times. During the day 7MHz and 3.5MHz 

Making Waves

Steve White G3ZVW looks at propagation prediction software and websites.

Fig 1: World map on the Predtest website. 

Fig 2: Area in which parameters are input. 

Fig 3: Predtest graph of propagation.
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won’t work for you but at night 7MHz sig-
nals should be strong and 3.5MHz signals 
should be of workable strength. There is, of 
course, one HF amateur band I have yet to 
mention, namely 10MHz. Being at a kind of 
halfway point between LF and HF, this band 
can often enjoy good conditions both during 
the day and at night. It is not greatly affected 

by the Solar Minimum but because it is only 
50kHz wide only narrowband modes are 
permitted, by international agreement. This 

means CW (Morse) and data modes are 
permitted but telephony (e.g. SSB) is not. In 
fact, this restriction is no bad thing, because 
narrowband modes can get through much 
better when radio conditions are marginal. 

Now let’s look at what PREDTEST says 
about working from the UK to Cyprus in 
January 2020. It’s a simple, online tool, so 
there is no need to download or install soft-
ware or an app. Visit the website at: 
www.predtest.uk

Even though it is simple you still need to 
input information to obtain meaningful re-
sults. 
• First of all, near the top of the page, click on 
Point-to-Point

• This will bring you to a map of the world, 
Fig. 1. 

• Input the following information into the 
boxes below the map (see Fig 2).
• Date: 01/2020

• Transmit site latitude: 51.75 (or whatever 
your latitude is)
• Transmit site longitude: −1.5 (or whatever 
your longitude is, West being negative)
• Transmit antenna type: Dipole (or whatever 
your antenna is)
• Receive site latitude: 35 (the latitude of 
Cyprus)
• Receive site longitude: 33 (the longitude of 
Cyprus) 
• Receive antenna type: Isotropic (or what-
ever the antenna is)
• The transmit parameters should be:
• Power (W): 100 (or whatever your power 
is)
• Mode: SSB (or whatever the mode is)
• Background noise: Residential (or whatev-
er your local environment is)
• Path: Shortpath

• Then click on Generate Prediction.

The Results

You will be presented with a graph like the 
one shown in Fig 3. It shows the hours of the 
day along the bottom axis and frequency 
on the vertical axis. The Maximum Usable 
Frequency (MUF) is the wavy purple line and 
the coloured areas show the Signal-to-Noise 
ratio (relative signal strength) on various 
frequencies at various times of the day. 

Move the mouse pointer around the graphic 
to show more information that is position 
sensitive.

What this graphic shows is:
1. The Maximum Usable Frequency is high-
er during the day than it is at night, but never 
above 17.5MHz.
2. Signals are unlikely to be strong on any 
band at any time, because the coloured ar-
eas of the graphic never go green/yellow/
orange/red. The ‘fuel gauge’ on the right 
gives colours to show a relative indication 
of Signal-to-Noise, higher up the gauge be-
ing stronger.

3. The best band during daylight hours will 
be 14MHz.
4. The best bands at night will be 3.5 and 
7MHz.
5. 10MHz will be the best band at about 
6am.
6. During daylight a QSO might just be possi-
ble on 18MHz, but no higher in frequency. 

Now go back to the previous page, alter 
some of the parameters and see how the 
changes you just made affect the results. 
In particular, change the mode to FT8. It will 
make a huge difference to your potential for 
making a contact, including bringing higher 
frequency bands into the equation. Even 
though FT8 signals might read the same on 
an S-meter as an SSB signal, the Signal-to-

Noise ratio when using FT8 will be much 
better because the bandwidth required it is 
much less. 

Finally, go back and change the latitude 
and longitude from Cyprus to somewhere 
much further afi eld. Doing this will drop a 
pin on the map at the new location. When 
you’ve clicked Generate Prediction the new 
graphic will demonstrate (1) how diffi cult it 
is to make long distance contacts on HF at 
this point in the Solar Cycle and (2) why the 
new mode FT8 has taken the HF amateur 
bands by storm. 

2
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VHF/UHF Operating
Dear Don,

Chris Speak M7COP (Letters, November) 

is quite right to extol the virtues of VHF and 

UHF operating and I hope he continues to 

get great enjoyment from the bands.

However, (you knew it was coming), he’s 

not so squeaky clean when he promotes the 

virtue of the cheap handheld as a VHF/UHF 

thing. The little QCX transmitter is a full band, 

5W transmitter on any band you build it for 

and costs about 50 quid or less. Of course, 

the user has to knuckle down and learn a 

new skill but isn’t that why we joined amateur 

radio and not CB?

The QCX isn’t unique. There are many 

HF transceivers now available for very little 

money. The uBitX and BitX rigs spring to 

mind and it seems more and more arrive 

each month. The BitX series are also SSB.

Amateurs who can use Morse code enjoy 

a very different and potentially cheaper 

hobby from those who can’t, yet to learn 

Morse takes no more than 10 to 15 minutes 

a day. Some will scoff, but ten minutes a day 

releases a world of QSOs for a few tens of 

pounds. I really can’t see why more people 

don’t do it.

So, VHF, UHF and HF all available for a few 

quid if you know your onions.

David Perry G4YVM 

Salisbury

The Double Vertical Quarter 
Wave Coaxial Antenna
Dear Don,

Some time ago I was at my summer QTH 

and experimenting with a vertical quarter-

wave coaxial antenna connected to a 

Z-match ATU working in the 20m band. 

Near the end of my vacation I decided to 

make the following experiment.

Another quarter-wave antenna was 

fabricated and in the Z-match ATU secondary 

output I added four more turns to connect 

the new antenna. A switch was included to 

allow me to use one or two antennas at the 

same time. The schematic, see diagram, is 

self-explanatory.

The original antenna was hanging from 

a bamboo pole and the new one was 

supported in a horizontal position to a pine 

tree. Therefore, the two radiators were at 

right angles.

Outstanding results were obtained with 

both radiators working at the same time. 

First, other stations appreciated an increase 

in my signals and second, fading was 

reduced just a little bit.

How we can explain these effects? In my 

modest opinion the signal increase is due 

to the increase in the radiating surface. The 

fading reduction could be due to a change in 

the radiation pattern that now is different to 

the classic antenna dipole. Unfortunately, an 

antenna analyser was not available to obtain 

more data.

The current chokes included after the 

two quarters, were made using a coil of 

coax around a PVC core. An improvement 

could be to substitute it by a ferrite choke. In 

many magazines there are advertisements 

displaying this type of choke that could be 

perfect for this application.

But the worst thing is that I cannot repeat 

this experiment because the tree from which 

I hung the horizontal section collapsed 

in a heavy storm. I think that this antenna 

needs more experimentation to i nd its real 
potential, therefore I invite more people to 

Jorge's experimental double quarter-wave antenna.

Your Letters

continue the test that I cannot perform now.

Jorge Dorvier EA4EO

Madrid

(Editor’s comment: Good to hear from 

you Jorge. I suspect at least part of the 

explanation lies in the ‘double’ antenna having 

both vertical and horizontal polarisation 

– fading is often the result of changing 

polarisation of incoming signals. But I’d be 

interested in reader feedback with thoughts 

on your intriguing antenna confi guration!)

How Hot does the 7400 Get?
Dear Don,

Referring to the D70BOX project (Practical 

Way, October), it’s probably old news since 

I’m even further behind with my reading list 

than usual!

However, it looks as though all the 

pins down the left-hand side of the IC are 

connected to GND although two of those 

pins are outputs. This wouldn’t be a problem 

if it was a quad AND gate, because all the 

inputs grounded would send the output 

the same way, but it’s a NAND gate, which 

means the output is inverted and wants to 

go for Vcc.

Send your letters to: Practical Wireless Letters, Warners Group Publications plc West Street, Bourne, Lincs PE10 9PH
E-mail: practicalwireless@warnersgroup.co.uk
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The quick and dirty bodge is snipping the 

unused pins off the IC but that sets a trap for 

any future repairer. Performing surgery on 

the copper tracks is an alternative but the 

end result might not be pretty. A really lazy 

bodger could countersink the copper lands 

for the unwanted pins so they’re difi cult 
to solder, but that creates a risk of the pin 

ends getting dog-eared and making contact 

anyway.

My preferred i x is to use a 7401 or 7403. 
They’re both open collector types, and I think 

one of them is rated for 15V. You have to add 

external pull-up resistors, but it’s no biggie 

when you’re only using half the outputs. It 

won’t match the rise time of a standard TTL 

totem pole output, but I doubt that will cause 

many difi culties at 700Hz.
On another topic, the Bob Harry G3NRT

crystal set (Letters, October). I didn’t notice a 

bleed resistor in the schematic presented. As 

far as I can recall, a crystal earpiece needs 

a bleed resistor because it’s more or less a 

capacitor. The capacitance charges up to 

the highest peak and then just sits there not 

doing much.

Since its intended purpose is to be 

a transducer and not a capacitor, the 

specii cations normally mentioned in 
connection with capacitors are seldom 

supplied. The most obvious point being 

that an earpiece with leaky ‘dielectric’ 

might produce some sound without a bleed 

resistor but it’s unlikely to give its best.

The G6RG (GM6RG) QSL card from 1930.

It started with TVI
Dear Don,

I send the following after reading Tony 

Smith’s recent Valve & Vintage piece 

(December) about amateur radio during 

WWII. It brought back some memories.

In 1973, I had moved to a new QTH 
in Peebles and draped a makeshift 

longwire antenna to the foot of the 

garden. Matched up to an ATU, this gave 

me acceptable results on 80m – the only 

band my home-made SSB transceiver 

operated on.

Then came the knock at the door. I 

pleaded guilty to interfering with next 

door’s TV when I transmitted.

As Peebles is in a valley surrounded 

by hills, in the 1970s there were very few 

external TV antennas and these were 

coni ned to houses high on a hillside. Our 
neighbours, like nearly everyone in the 

town, had a rented television set and had 

‘piped’ TV from the local relay company 

who had wires running between and 

along properties carrying the TV signals. 

No doubt, because of the proximity of 

my antenna to these cables my 80m 

transmissions were swamping the piped 

TV.

However, I’d been told that the piped 

signals carried down the relay company’s 

wires were close to the 80m amateur 

band and the company had been 

informed at the outset of operations that 

should TV interference be caused by an 

amateur station, the company had to 

solve it. Hmmm – interesting.

I contacted the radio interference 

ofi ce based in Edinburgh explaining 
the situation and soon was paid a visit. 

He checked my equipment, verii ed that 
my signal was in the amateur band (!) 

and asked me to make some test calls 

while he went down the street. About 30 
minutes later he returned coni rming that 
my signals were ‘leaking’ into the piped 

TV system. He could see my interference 

in most houses my side of the street and 

a few on the opposite side.

As a result, he formally requested that 

I close down my station for seven days, 

adding that this time would be enough 

for the relay company to “do something”.

The relay company contacted me and 

a plan of action agreed upon. They would 

erect a ‘balanced’ antenna. I still had my 

wound-up W3DZZ trap dipole used at my 
previous house, so true to their word, an 

engineer and a i tter arrived soon after. 
Up went the W3DZZ and no interference 
was seen on test calls. Case completed 

to the satisfaction of both the radio 

interference ofi cer, relay company and 
myself. 

Before he left, the engineer remarked 

that he’d only ever put up one other 

amateur antenna “and that was before 

the war in Galashiels”. Bells started 

the ring with me and I went inside 

and produced my copy of a wartime 

RSGB publication, The Amateur Radio 

Handbook – 2nd edition 11 printing 1944, 
to show him the picture (page 201) of a 

Scottish amateur’s antenna for 28MHz. 

The engineer went quite quiet and then 

asked if I’d looked closely at the photo:

“Could I see someone standing on the 

beam?” “Yes.” “Well that’s me!” He said 

that this would have been about 1937 
and the amateur was a Mr Groom.

Subsequently, I asked some of the 

older amateurs in the Borders about Mr 

Groom – it transpired that Bryan GM6RG 

had been very active on 28 and 54MHz 
before WWII and had a good signal into 

the USA. One story told to me was that 

he’d worked a station in the US who gave 

his location as California, only to be 

asked by Bryan “Which part of California? 

– I might need to turn the beam!”
Another tale was that during the war, 

he’d heard some transmissions from 

near Melrose (not far from his Galashiels 

QTH) and this had led to the arrest of 

someone.

GM6RG seems to have disappeared 

from the amateur scene after the war 

but was responsible for setting up a 

radio relay system in Galashiels. Bryan 

passed away in the 1950s. His enormous 

antenna system was written up in a 1938 
QST. There are also a few references to 

GM6RG on the internet.

Bruce McCartney GM4BDJ

Langholm, Scotland

  Star Letter
The Star Letter will receive a voucher worth £20 to spend on items from our Book Store, or other services offered by Practical Wireless

1938 QST feature, with GM6RG 28MHz beam.
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Resistor values published in projects 

always seemed just random. I’d put 47kΩ in 
series with a 2MΩ potentiometer and tune 
for best sounding smoke.

I’ve no idea about the impedance of early 

telephone set earpieces, but the Armed 

Forces mostly used 4kΩ headphones, I 
believe they usually formed the non-isolated 

anode load. It’s alleged that a common 

practice among infantrymen was pinching 

the headphones off the tanks for DIY crystal 

sets.

Most modern telephone earpieces I’ve 

seen were somewhere around 140Ω. This 
is close enough to the now rare as rocking 

horse manure 150Ω speaker used in the 
Philips EEkits of many years ago. This was 
the non-isolated collector load in various 

audio projects, driven by a BC148 with a 
small heat in, or an AC126 in the early kits.

Archive of user manualsfor the Philips EE 
electronic experiment kits and related kits 

can be found here:

https://ee.old.no/library

Trying to use a 140Ω earpiece on a crystal 
set would be optimistic but a general-

purpose transistor with simple bias and a 9V 

battery and you’re good to go.

Ian Field

Letchworth

Morse Boot Camp Success
Dear Don,

I obtained my Class A licence as it was 

then in 1995 when I somehow passed my 

12WPM Morse test having been self-taught 

and haven’t used it since.

I recently became aware of a ‘Morse 

Boot Camp’ being organised by the Essex 
CWAR club at Witham within easy travelling 

distance of my QTH. I felt that I would like to 

ind out how much had stuck so signed up.
On arrival, I was welcomed and could see 

that the room was arranged into areas for the 

different speeds, something that must have 

taken some time. Getting their priorities right, 

tea, coffee, cake and biscuits were freely 

available during the day with hot sausage roll 

for lunch.

I was rightly in the beginners’ group with 

another person who had knowledge gaps 

like myself plus a complete beginner. It was 

good to go back to basics and we could 

move to another group if we felt we were ‘up 

to speed’. I really enjoyed the day and learned 

a lot. There was no pressure because we 

could break off if we wanted to. It was also 

interesting to see the variety of keys in use 

plus a selection brought for display. I think I 

was the only one with an American key in the 

room. Andy our tutor also demonstrated a 

live QSO, having been originally trained while 

in the Royal Navy.

At the end some small prizes were 

awarded courtesy of Martin Lynch and 

Sons. The fastest speed was 31WPM and 
the person who had travelled the furthest 

came from northern Holland. The fact that 

he wants to return next year says it all about 

the event.

My thanks to the Essex CWAR Club team 
and especially Andy for his patience and his 

wife’s cakes! I don’t know how they do it all 

for £10 a head.

I have considered going back to my old 

callsign of G8JBK but opinion varies over the 

‘value’ of a ‘G’ as opposed to ‘M0’, especially 

where Morse is concerned. What do you 

think?

John Sones M0AA0

Ipswich

(Editor’s comment: Thanks John. Readers 

will have read about these Boot Camps in 

Roger G3LDI’s regular column so it’s great 

to have such positive feedback. I know the 

concept is becoming well established with 

Boot Camps springing up all over the place!)

PW Inserts
Dear Don,

Have just been looking through some old 

issues of PW I have here, having a clear 

out because I have a house move coming 

up. This then got me looking through my 

junk for some of the datacards that used to 

come free with them. In fact, I think the irst 
issue of PW that I bought had a free preix 
map (May 1982), which I feel I still have 

somewhere within a box or ile. 
These used to be handy items that 

adorned the shack wall and always came 

in handy when trying to ind relevant 
information in my SWL days. Maybe it would 

be a good idea to run a series of these now 

for our newly licensed colleagues, or even 

us old timers, bringing them right up to date. 

And maybe run the PW Morse Oscillator 

construction project from the January 1982 

issue using modern parts. All good stuff and 

got me thinking about a new rig!

Thanks for the memories,

Chris Colclough G1VDP

Nuneaton

(Editor’s comment: Thanks Chris and good 

to hear from you. I well remember the old 

datacards and similar - I still have a rather 

natty units converter, probably from the 

early 70s, and a resistor and capacitor 

colour code chart. Prior to those, many 

older readers will recall the Blueprints, with 

a nice large circuit diagram, chassis drilling 

templates and more. Sadly, the resources 

to put such things together are probably 

beyond the magazine nowadays, with a 

circulation that, while still strong, is well 

below those halcyon days. Your idea of a 

modern Morse oscillator would be good. I 

don’t recall that particular article (I’ll look 

it up!) but I have a couple of volunteers to 
update some of the George Dobbs articles 

with modern components – watch this 

space in the coming months – and a Morse 

oscillator would be a great project too.)

New Look PW
Dear Don,

I love the new cover. So different that I 

nearly missed it in my local W H Smith’s. 

Like the refurb inside too. Not so keen 

on all those glossy ads though. But there 

again, no ads, no mag!

One last thing. Although I commend 

those (Like G4ZRL, Letters, December) 

who take the time and patience to pump 

out Morse sessions for practice, practice 

and more practice, with due respect to 

Harry, starting off slow is not the best place 

to start learning CW. Begin at the higher 

speed such as 15WPM, for example. But, of 

course, leave longer gaps between words 

once each letter is instantly recognisable. 

Besides, recognising whole words in CW 

does become easier over time by using this 

approach. Beginning slow is a big mistake. 

Well, I think so anyway. 

Ray Howes G4OWY

Weymouth

Powerpole Connectors
Dear Don,

It was interesting to read your article on 

the topic of Powerpoles (Practical Way, 

November). Here in New South Wales 

W.I.C.E.N. (the Oz equivalent of Raynet) 
have been using them for quite some time.

Using the welded-pair variant of the 15 to 

45A shells (which don’t need a retainer pin) 
gets over the “is it red on the right?” problem. 

I’ve found the strain-relief problem fairly 

easy to overcome too. I use a narrow cable-

tie through the unused retainer hole and 

around 50mm of 16mm (dia.) double wall 4:1 
heatshrink tubing over the top.

Terminate the cable as usual, then run 

the cable tie through the retainer hole and 

tighten it to leave a tail alongside the cable 

for the glue of the heatshrink tubing to grab. 

The photo was taken just after the cable-tie 

is tightened. I’d run out of the heatshrink. The 

tubing itself is wide enough to slip over the 
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connector after making sure the contacts are 

properly home in their shells.

Keeping the tubing behind the retainer 

hole as it is heated will make sure that it 

doesn’t stick out far enough to stop mating, 

and a careful squeeze on the hot tubing with 

gloved i ngers or pliers will spread the glue 
to under the tie, making the whole thing quite 

secure and moisture resistant.

Brian Conner VK2NQ

Newtown, NSW

Band Use
Dear Don,

When I read the absurd letter from Ross 

G4DTD in the December 2019 PW (Letters) 

I felt that I should reply. I agree that 

sometimes the 2m band appears dead, 

but saying that it can be reduced to just 

145 to 146MHz would not be reasonable 
because some of the repeater inputs 

are below 145MHz as is APRS, which is 
designated 144.800MHz, and also VHF 
beacons. The data modes activity channel 

and ATV talkback are there, as is the SSB 

section. Last evening, I had a regular sked 

on FM and while listening on 145.5MHz 
from 1930 to 2000UTC I heard no fewer 
than seven stations call and made QSOs 

with some of them after moving them to a 

working channel. In the SSB sector there 

were several stations in QSOs. I must 

admit that I haven't heard any activity in the 

146 to 147MHz band, but I notice that Ross 
quotes the limit as 148MHz so that may 
explain why he has never heard signals 

between 147 and 148MHz.
Now to the HF bands. Ross claims that 

160m band is dead both day and night. This 

I cannot agree on. There are quite a few nets 

that take place during the day on 80m e.g. 

RAFARS, RSARS, and several nets with just 

friends over the years and a lot of these nets 

also have an evening session on 160m. I 

personally have a regular net on 160m every 

Saturday afternoon, I have been licensed for 

60 years and during all those years I have not 

missed more that about ten sessions. I then 

move to 2m to carry on the net on FM.

The 5MHz band has to be split up into 

segments because it is still allocated to and 

used by the MoD, which for obvious reasons 

has precedent. So until they vacate the band 

we can never have the continuous coverage. 

We are extremely lucky to have it at all. You 

get very good DX openings on this band at 

times. I i nd it is an improvement on 40m. 
Ross states that the 24MHz allocation is 
too small. Well it is really meant for amateur 

satellite and data modes so it is sufi cient 
for the designed modes. Then his next 

contention is the 28MHz band, he says that 

“Due to conditions and lack of use” it could 

be cut to 28 to 29MHz and do without the 

29 to 29.9MHz section. But what about the 

FM section around 29.6MHz that some 

repeaters occupy, does he oppose these 

? Once agai,n he has got his band limits 

incorrect. The upper limit is 29.7MHz. I 

cannot really agree about his i ndings. I have 
recently had several European contacts both 
on SSB and data on this band. Obviously you 

will get some very short QSOs such as UR 

RST 59 73 when the station is just looking for 
a reports, and also language problems may 

come into it, but you can get involved with 

quite long chats even on the higher bands, 

which I do. I never use CW mde, only SSB, 

FM and several data modes such as PSK31, 
63 and 128 also the newer ones (FT4, FT8 
etc). Practically anytime during the day and 

evening even with the 11-year cycle now at 

the lowest I manage to have some QSOs on 

most bands. Ross possibly does not realise 

that the bands will be least active until the 

next cycle improves, hopefully.

I only run very modest equipment here, 

Yaesu FT-991 at 60W mostly into a G5RV at 

30ft for HF and 20W on 2/70 into a Discone 
in the loft space, so not a high power station.

Lastly just to sum up, I do wonder if 

Ross, with all his talk about selling part of 

the bands to other users, has some vested 

interest in OFCOM and trying to boost their 

income!

Derek Bemister G3OBX 

Romford 

(Editor’s comment: Thanks Derek. I daresay 

some of what Ross had to say was intended 

to be tongue-in-cheek but you make some 

good points. The so-called WARC bands 

(10, 18 and 24MHz) are all narrow but we 
are lucky to have them at all and they allow 

us to learn about propagation – I well recall 

hearing a Pacifi c DXpedition coming through 
for hours on end on 24MHz when they had 

no propagation to Europe on 28MHz. And I 

agree that FT8 and its various cousins have 

given a new lease of life to many bands, with 

QSOs going on at times when propagation 

would not support other modes. I do think 

there is a problem to be addressed on the 

VHF and above bands, where we have lots of 

bandwidth but relatively little activity for much 

of the time. However, it would surely be an act 

of folly for the amateur radio world to give up 

hard-won allocations, especially when, over 

the years, we have continually found new 

ways of using them.)

Cable tie used for strain relief.
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Events

Plan your visits with our list of forthcoming events. Warners (Practical Wireless & RadioUser) will be attending events 
marked with an asterisk (*). Club secretaries/ event organisers: Please send full and accurate details of your events, 
affiliations and clubs as early as possible if you would like to be mentioned here: wiessala@hotmail.com 

December 29th (Sunday) 
YEOVIL ARC CHRISTMAS RALLY:
The rally will take place at Davis Hall, 
West Camel, Yeovil, BA22 7QX. Open 
10 am to 2 pm. Entry £3. Wheelchair- 
friendly. Light refreshments. There are 
more than 25 tables. Free parking. The 
event is sponsored by Lindars Radios 
01963-440 167
wjh069@gmail.com
FB: Sparkford Wireless Group

February 2nd (Sunday) 
SOUTH ESSEX ARS CANVEY RADIO 
& ELECTRONICS RALLY: The 36th 
Canvey Radio Rally takes place at the 
Cornelius Vermuyden School, Dinant 
Avenue, Canvey Island, Essex SS8 9QS. 
Talk-in is on 145.550MHz. Free car park-
ing, and easy level ground fl oor access 
to two large halls. Doors are open at 10 
am, disabled visitors can come in from 
9.45 am. Admission cost is £3, children 
under 10 go free. Tea, coffee and soft 
drinks will be available, as well as bacon 
butties.
tony@tonystreet.net 
07986 070 040
thowchen@hotmail.com 
www.southessex-ars.co.uk 

February 7th to 9th (Friday to Sunday) 
ORLANDO HAMCATION : The Orlando 
Amateur Radio Club is hosting the 74th 
Annual Orlando HamCation at the Cen-
tral Florida Fairgrounds and Expo Park. 
HamCation is the second-largest ham 
radio convention in the United States, 
with the inaugural event dating back to 
1946. The 2019 convention saw 23,700 
attendees, a record number for the 
event. This convention is a celebration 
of ham radio, also known as amateur 
radio. Amateur radio use in the United 
States dates back to the early 1900s 

February 23rd (Sunday) 
BREDHURST RECEIVING AND 
TRANSMITTING SOCIETY (BRATS) 
RADIO RALLY 2020: The BRATS Rain-
ham Radio Rally 2020 is at the Victory 
Academy, Magpie Hall Road, Chatham, 
Kent ME4 5JB (Main Hall). There will be 
well-known traders, a talk-in station on 
145.550MHz (Callsign GB4RRR), an in-
teractive zone for kids, a BRATS kitchen, 
and much more. Open 10 am to 3 pm. 
Adults £3, children free.  
07825 838 877
Rally-coordinator@brats-qth.org 
www.brats-qth.org 

March 1st (Sunday) 
EXETER RADIO & ELECTRONICS 
RALLY: The rally will take place in the 
America Hall, De la Rue Way, Pinhoe, 
Exeter EX4 8PW. Doors open at 10.30 
am (10.15 am for disabled visitors). Ad-
mission £2 (under 16s free). There will 
be trade stands, a bring-and-buy (book-
in from 10.15 am), and catering will be 
available.
07714 198 374
g3zvi@yahoo.co.uk

March 15th (Sunday) 
WYTHALL RADIO CLUB HAMFEST:
The 35th Wythall Radio Club Hamfest 
is at the Club HQ, Wythall House, Silver 
Street, Wythall B47 6LZ. Doors open at 
9.45 am (9.30 am for disabled visitors). 
Free on-site parking. 
Admission £4. Four halls of traders 
including a bring-and-buy, and a club 
stand. A selection of refreshments will 
be available all day, and there will be 
bar facilities within Wythall House from 
midday.
Tel: 01386 839 655
wrc4hallsradio@outlook.com
www.wythallradioclub.co.uk 

and continues to be used today for both 
emergency situations and as a means 
for daily communication between ham 
radio operators. HamCation is a great 
opportunity for both those in the ham ra-
dio community and those interested in 
learning more about ham radio to come 
together. 
With almost 90 vendors being hosted 
this year, there will be something for 
everyone. The HamCation website has 
undergone several updates for this year, 
with more easy to use features and tick-
et purchasing system. 
(+31) 633 016 551
pmeijers@hamcation.com 
www.hamcation.com 

February 9th (Sunday) 
HARWELL RADIO AND ELECTRON-
ICS RALLY: The rally is at the Didcot 
Leisure Centre, Mereland Road, Didcot, 
Oxon, OX11 8AY (3 miles from Milton 
Interchange on the A34).  Doors are 
open 10 am to 3 pm – admittance £3.00 
(under 12s free). Free car parking. 
Disabled parking and facilities. Talk in 
on 145.550MHz, using G3PIA. Local 
and national traders, Special Interest 
Groups and RSGB Bookstand. Home-
made refreshments will be available. 
01235 816379 
rally@g3pia.net

February 16th (Sunday) 
RADIOACTIVE RALLY: The 2019 Radi-
oActive Rally will take place at Nantwich 
Civic Hall, Cheshire, CW5 5DG. Free car 
parking; doors are open at 10:30 am. 
There will be a bring-and-buy, as well 
as traders, and an RSGB bookstall. A 
single raffl e ticket is included with the 
entrance programme; additional tickets 
are available, and catering is provided. 
07880 732 534

March 29th (Sunday) 
DARC HAMZILLA: The Dover Amateur 
Radio Club Rally will be taking place 
again, at last year’s wonderful venue of 
Discovery Park, Sandwich Kent CT13 
9FF. There will be offers, talks and dem-
onstrations. Admission, (Early Bird 9:30 
am) is £5; general & disabled (10:00 am)
is  £3; under 16s and carers for disabled 
visitors go for free. Hot and cold drinks 
and food will be on sale. Lots of big-
name traders already booked. RSGB-
licenced exam venue, exams are avail-
able on the day. Find us, buy tickets or 
book a table here: 
https://www.hamzilla.uk 
https://darc.online 

April 19th (Sunday) 
WEST LONDON RADIO & ELECTRON-
ICS SHOW (KEMPTON RALLY): The 
West London Radio and Electronics 
Show will take place at Kempton Park 
Racecourse, Staines Road East, Sun-
bury on Thames, TW16 5AQ. A talk-in 
station will be on air. Car parking is free, 
and doors open at 10 am, with disabled 
visitors gaining access 10 minutes ear-
lier. There will be trade stands, bring-
and-buy and special interest groups and 
lectures. Catering available on site.
08451 650 351
info@radiofairs.co.uk
www.radiofairs.co.uk 

May 8th (Bank Holiday Friday) 
DARTMOOR RADIO CLUB RALLY :
This event is at The Butchers Hall, Pan-
nier Market, Tavistock PL19 0AL. Doors 
open at 10 am. Admission is £2.50. 
Traders and a bring-and-buy will both 
be present and refreshments will be 
available.
07854 088 882
2e0rph@gmail.com 

Rallies & Events
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Antennas
G4TPH MAGLOOPS Remote tune and 
manual tune models. 40m through 10m, 
100 Watts, SSB. See PW review on web-
site. Details at www.g4tph.com

For Sale
MICROPHONES & ACCESSORIES. Re-
placement microphones for a wide range 
of transceivers. Cables for Heil and studio 
microphones,headsets and mixers, PC 
headset adapters, microphone extension 
cables, PTT switches and replacement 
curly cords. DTMF microphones for echo-
link. For these and more great items go to 
www.technofi x.co.uk or technofi x.uk

CTCSS ENCODER AND DECODER KITS. 
DTMF kits and modules. Pic development 
kits. https://cstech.co.uk

Wanted
VINTAGE FIREWORK COLLECTOR.
Do not light the blue touch paper and burn 
British Heritage, private collector will pay 
cash and collect from anywhere, licensed 
explosive storage.
Call Tony on 07956 506300

Somerset

LINDARS RADIOS
ʻA Modern Company With 

Old Fashioned Valuesʼ

USED AMATEUR 
RADIO EQUIPMENT 

PURCHASED AND SOLD
www.AmateurRadioSales.co.uk

01935 474265

For Sale
X-LOCK VFO STABILISER KITS the 

last few kits of this classic design are 

available at £25 including uk shipping. 

Payment by cheque in pounds sterling to 
R Taylor. Ron.g4gxo@gmail.Com

HYGAIN AV-12AVQ. DX Engineering 

vertical tilt base, radial plate, feedline 

current choke and mount. PALSTAR low 

pass fi lter. All unused. £320. KENWOOD 
R2000 RX with VHF option. £190 01451 

798468 Buyer collects

ICOM 7700 200 WATT TRANSCEIVER 

+ matching speaker,keyboard & monitor 

£2995 Collection only or deliver up to 50 

miles at fuel cost

Tel: 07748530627 Doug Reading, Berks 
Email: 22jonbhawes@gmail.com

FOR THE SONY COLLECTOR Sony ICF 
5900W (Circa 1971) Receiver. In excellent 
condition, original carry strap. Printed 
handbook. £150 Sony ICR 4800 SW-MW 
Receiver. Comes with original Sony carry 
case. £85. Sony ICF SW7600G Receiver 
in mint condition in original case with 
handbook. £180ono. Icom ICR2 Receiver, 
GWO (Minus back clip). 2 small marks 
on rear. £70. Sony SW AN LP2 Active 
antenna module with antenna controller 
(req. 2AA batts). Also Sony handbook. 
£75. Uniden UBC360CLT Scanner as 
new in original box with acc. £40. Pair 
Wetekom (Mod 318), PMR 446 Mhz 0.5w. 
Hand held RX as new with case. Ideal for 
the kids. £25. Kilngenfuss 2019 SW Freq. 
Guide. Cost £49.95 from Radio World 
1 month ago. £39 Call: 07982 963606 

Kendal, Cumbria after 6pm

Wanted
OLD HALF INCH FERRITE RODS. Must 
be half inch 12.7mm in diameter and be 
six inches long or more. I will pay good 
money for them Please contact

peter.tankard@gmail.com or ring me on 
0114 2316321 between 9am and 9pm 

seven days a week.

LABGEAR L6300 TRANSMITTER with 
matching modulator. PSU, working or 
needing repair, must be in good external 
condition and well stored, dry, no rust. 
Tel: Mike 0151 216 2210
Email: mikegiddings1@yahoo.com

EDDYSTONE TWO VALVE RECEIVER, 
needing repair/renovation considered, 
G8GZC. Tel: 01460 64376 after 6pm

Bargain Basement adverts now cost £5 per advert (subscribers still free) and will
also be published in RadioUser, our sister magazine, unless requested otherwise.
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DISCLAIMER Some of the products offered for sale 
in advertisements in this magazine may have been 
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able 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 read-
ers to ascertain the legality or otherwise of items of-
fered for sale by advertisers in this magazine.
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F
rom RA0SMS, a kit rather more 

expensive than usual at £22+ (a 

ready built equivalent is about 

£150). The PCB is good, but 

some components do not seem to match 

the circuit. A 100mH choke is supplied 

as 1000mH and a 330Ω LED resistor is 
supplied as 33kΩ − there is no LED. The 
parts are a mixture of surface mount and 

through-hole, with occasional provision 

for both! The relays are energised when 

the unit is ‘On’, which means that if the 

transmitter ‘Press to Talk’ is activated, or 

when the unit is ‘Off’ they disconnect the 

circuit from the transmitted power, and the 

RF will not harm the small semiconductors. 

Assembly instructions are not provided, 

so you are on your own. Hours of fun and 

entertainment lie ahead! This is not a kit 

for the faint-hearted. Photos, components 

list and brief instructions for use are on 

the website below. My main antenna is a 

40m dipole, and the noise pickup is from 

an end-fed, random length of wire down the 

garden. It works really well! See Fig. 1.

Do note that the potentiometers, relays, 
TR1 (transformer) and the odd component 

are fi tted on the underside (with fewer 
tracks). In the sales information, TR1 is 

shown at right angles to the front panel, 

whereas mine is parallel. I found it easier 

Geoff Theasby G8BMI’s latest offering is a useful QRM eliminator.

X-phase QRM Eliminator 

Kits & Modules
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MAKING PROFESSIONAL FRONT PANEL ARTWORK: Michael Jones GW7BBY explains his 
methods for achieving a high-quality fi nish on equipment front panels.
PW 70MHz CONTEST RESULTS: Colin Redwood G6MXL has the results of last 
September’s event.
IN THE SHOP: Harry Leeming G3LLL revisits what was once a popular piece of test 
equipment, the Grid Dip Meter.
AN HF MULTIBAND PORTABLE ANTENNA: Ron Taylor G4GXO describes a simple-to-build 
design.
NOTES FROM A SMALL STATION: Joe Chester MW1MWD refl ects on a year of QRP 
operation and lessons learned.
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Next month
in the UK’s best & only independent amateur radio magazine...

this way to connect the ends of the 

wires to the correct PCB pads behind the 

potentiometer. In the circuit diagram, with 

reference to TR1, ‘1’ is the primary winding 

and ‘2’ the secondary. The two-turn winding 

goes to the AUX terminal and chassis, and 

the eight-turn winding goes to either side of 

potentiometer R9. I used a Plastikard panel 

for the prototype and had ‘hand capacity’ 

effects. This was cured by connecting all 

the potentiometer cans together, and to 

chassis negative. Null points are easily 

audible, without watching the receiver 

S-meter. The location of the potentiometer 

next to the input transformer is R9, ‘Phase’, 

and the others are R3, ‘Main’ and R8, ‘Aux’. 

https://tinyurl.com/yx7hdjl8

I built it into a steel case, bought for £2 

at a rally. It is a Data Switch with three D 
connectors on the back and a rotary switch 

on the front. Remove the contents, make 

false front and rear panels (again I used 

Plastikard) and you will fi nd that the cut-
outs for D connectors are such that two 
BNC sockets will fi t each without further 
chassis drilling. The rear panel is shown 

in Fig. 2.

Geoff Theasby G8BMI

geofftheasby@gmail.com

Fig. 1: About to be boxed up. Fig. 2: False rear panel.
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The 
professional 

grade antenna 
analysers that 
ensure your 
antennas are 

set for the new 
decade.

See them all 
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MetroVNA-250

The antenna analyser built to 
a professional spec, but with 

amateur radio in mind. 

Deepace KC-901S+ 

and KC901Q
    The gold standard 
in handheld network 

analysers. The KC-901S+ 
covers up to 4GHz and 
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Only £2399.95 and 
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E-mail: sales@hamradio.co.uk
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Martin Lynch & Sons Ltd. The WORLD FAMOUS HAM RADIO STORE

0345 2300 5990345 2300 5990345 2300 5990345 2300 5990345 2300 599

Test equipment at ML&S ‘A laboratory in your pocket’

Everything for your radio shack at ML&S

              Sark 110

The Vector Impedance Analyser 
so good that we put our name 

on it. 
Full colour screen for only 

£349.95

HAIRUI 999D+

Two-in-one soldering station/SMD 

rework station. 650W hot air blower 

and 60W soldering iron. £92.95

HAIRUI 936D+

Entry level Desk top solder 

station. Digital display with 

variable temperature. £39.95

HAIRUI 9310D

Lead-free intelligent Custom 

Soldering Station with 200deg-

480deg temp control. £65.95

HAIRUI HK-901D

Fast heating T12 

soldering station. 

£74.95

HAIRUI 863D

Three-in-one re-workstation.  Blower gun for 

SMD rework, separate soldering iron, auto-

shut-off to protect heating element. £104.95

Hairui soldering irons, as reviewed in Radcom November 2019 Edition

RF Explorer Range

The easy and inexpensive way to check out the local RF 
environment. 

Prices start at £179.95   See hamradio.co.uk/rfexplorer

DXE-15035 COAX 

STRIPPERS

Make getting the 

insulation off easy on 

all sizes of coax, from 

RG-58 to Ultrafl ex 10. 

£23.95

MESSI & PAOLONI 

COAX SCISSORS

Get the cut correct 

on the fi rst attempt. 

Handy for stripping the 

insulation too. 

Only £12.95

PALSTAR DL2K

Test that new linear 

legally and safely with 

the 2000W dummy load 

from Palstar. 

Just £449.95

MYDEL MP-304MKII

Variable voltage output linear 

power supply, capable of 

up to 30A, 1.5V-15V. With 

over current and short circuit 

protection. 

Less than £100

NISSEI DG-503

 The largest digital 

SWR/PWR meter on 

the market. Easy to 

read and use. Covers 

HF-UHF. 

Still just £109.95

MyDEL SF-401 PLUS

The inexpensive way to 

check you’re on frequency 

on VHF/UHF, with CTCSS 

and DCS detection too. 

Only £39.95

10 pair 
packs of the 

30A connectors 
available 
£12.95’

WEST MOUNTAIN RADIO 

PWRCRIMP

As the powerpole connector 

becomes ever more popular 

having the correct fi tting tool is 

vital. Easy install for 15A, 30A 

and 45A connectors. Ratcheted 

mechanism with safety release.

Only £46.95
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