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Working portable  
this summer

by James Stevens, M0JCQ

Introduction
As we emerge from the cold and 
dark of winter, there’s nothing bet-
ter than sitting in the sun playing 
some radio. Leaving the shack for 
the great outdoors offers many 
benefits for the amateur enthusi-
ast, let alone some fresh air and 
some exercise to boot.

Going portable means different 
things to different people – you 
might operate from your local park, 
seaside location or indeed climb 
a mountain. All of these locations 
share some common benefits, and 
you can choose the level of difficulty 
according to what you’re comfort-
able with – there’s no competition.

I’ve operated portable hundreds 
of times, everywhere from my local 
park to high mountain peaks and 
even on top of a few volcanoes 
(extinct, I should add)! Every session 
has allowed me to learn and refine 
my setup and operating a little.

Reasons to go portable
Below I’ve outlined some good 
reasons for taking your radio out 
portable:
• Low noise levels – portable lo-

cations are typically away from 
man-made noise, so very low 
noise, even on HF! You’ll be sur-
prised what you can hear.

•  Great take-off – A hilltop lo-
cation is unbeatable for VHF; a 
clear take-off means you’ll be 
able to work much more than 
at home.

• Antenna experimentation – 
without the constraints of your 
garden size, you can play with 
different antennas. I’ve erected 
160m dipoles a few times!

• QRP is a lot easier – Restricted 
to 10 watts? No problem!

• Great exercise – It gets you out 
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of the shack and into the great 
outdoors, it’s a great excuse for 
some exercise.

• Adventure – Portable operating 
has taken me to many places 
around the world I would never 
have gone to before. You can 
easily have adventures much 
closer to home.

• Awards – Summits On The 
Air (SOTA), Parks On The Air 

(POTA), HuMPs Excluding Mar-
ilyns Award (HEMA), Worked 
All Britain all offer awards for 
operating portable.

• Pile Ups – You can be on the re-
ceiving end of a pileup, especially 
when operating from a SOTA 
summit or POTA park.

• The challenge – Setting up a 
portable station can provide 
unique challenges.

Figure 1:  Operating from the top of the Señalo volcano on Lanzarote. This 
SOTA summit is not very high but offered a unique operating experience.
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Equipment
Portable equipment is usually a lit-
tle different to what you use in the 
shack. You need to consider the 
weight of the equipment, especial-
ly if you need to walk any kind of 
distance. How will you power the 
equipment? What antenna could 
you put up?

Transceivers can range from a 
simple VHF/UHF handheld, through 
to dedicated portable transceivers 
like the Yaesu 817ND, Elecraft KX2/
KX3 and the ICOM 705. These are 
all popular rigs for portable work, 

as they’re lightweight, dependable 
and power efficient.

Talking of power, you’ll need 
something to power your rig, if it 
doesn’t have built in batteries. Pop-
ular choices include LifePO (lithium 
iron phosphate) batteries. These are 
the lightest you can currently buy 
and keep a consistent voltage until 
almost dead.

In terms of antennas, I’d recom-
mend keeping it simple to start with. 
For HF my ‘go to’ is a linked dipole 
for 40m/20m/10m, setup in an in-
verted-V configuration, using a fish-

Figure 2:  A handheld is the easiest and lightest way to go portable.
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ing pole as the central support. For 
VHF, I usually connect my handheld 
to either a vertical dipole, Slim-Jim 
and sometimes even a small beam.

In addition to radio equipment, 
you will need to take suitable cloth-
ing, food, drink, sun cream (if you’re 
optimistic) and something to sit on!

Conclusion
Why not try going portable this 
summer? It offers many benefits 
and it’s fun. If you know an experi-

enced portable operator then try 
and tag along and pick up some 
tricks, alternatively you can just 
give it a go and learn as you go, 
that’s what I did.

Operating portable can be a bit 
riskier than sitting in your shack, so 
make sure to stay safe and let some-
one else know where you are going. 
Start somewhere local and easy 
on a sunny day, and then build up 
from there. You’ll be heading up to 
mountain tops before you know it!

Figure 3: Here I’m high up in the Lake District and using a vertical dipole 
antenna for 2m. This simple setup has resulted in many 2m FM pileups 
from hilltops.
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(Ed-) Some further reading in Rad-
Com recently:

Going minimalist portable, Alan 
Troy, G4KRN. p.30 Sep 2021

Line of Sight, Rick Hewett, 
M0LEP. p.60 Feb 2021

The Small Station, Joe Chester, 
M1MWD. p.54 May 2021

Three Scottish summits, a 
SOTA activation, Michael Wyl-
de, MM7MMW. p.82 Oct 2020

Figure 4: Nothing beats taking a radio out on a lovely summer’s day.
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With a tight budget  
where do I start?

By Lee, G4EJB

Having moved again last year, it 
was time to put a station together. 
As usual, I had all types of plans in-
cluding building an 8ft x 6ft wood-
en shed. Well reality kicked in very 
quickly with the poor availability 
and doubling in price of sheds. 

So what options had I got then? 
Well, there was an old 6ft x 4ft 
garden shed that wasn’t in too bad 
a shape. Could I manage with that? 
After the small space I inhabited at 
the last location (see the radio sta-
tion bench in RadCom Basics, Janu-
ary 2021 made from an old potting 
table), I thought with some careful 
planning I could make the tight space 
work – though far from ideal. 

Thankfully I am still able to carry 
out the physical work involved.

I dismantled the shed, added 
some extra treated timbers to the 
base as the old ones were a bit tired, 
rebuilt the paving slab base it sat on, 
made good the windows, filled any 
holes in the shiplap and gave it a coat 

of some old Timbercare. To finish it 
off, I had an off-cut of roofing felt to 
give it some more protection.

Now for the internals
One thing I do appreciate is staying 
warm as well as dry. So, the shed 
had a membrane made from old 
polythene sheeting, then a layer 
of Rockwool insulation and some 
polystyrene based insulation. To 
line out the shed, I used hardboard 
from some old wardrobe sliding 
doors and plywood. It was paint-
ed where necessary with white 
emulsion – to keep it light. Nearly 
all the materials were recycled (I 
don’t throw much away) with the 
exception of the plywood and a 
vinyl flooring off-cut. Please note 
carpet was not used – I will discuss 
this next time.

I’d love to tell you all this work 
was done in one go, it wasn’t. The 
house and garden demanded far 
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more of my time. With winter 
coming on, the shed was just piled 
up with all my radio stuff and left. 
Very frustrating but a start had 
been made. 

But it gave me time to really 
consider how to lay out the shed 
internals and that is where I want 
to describe a few steps in detail – 
they may be of help to you. I hope 

to refer to RSGB sources as well 
along the way.

As far as layout is concerned, it’s 
like any project. You have numerous 
ideas and sometimes you get it right 
first time but I only had the one 
chance to get this right – just like 
the house! Don’t rush the planning 
stage. I just sketched an outline of 
the layout and let it lie for a while. 

Figure 1: Shed lined out and floor covering
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A few extra ideas eventually (a few 
months later) helped shape the in-
terior like re-using some old cabinet 
cubes rather than all shelving. And 
even if you think you’ve got it right, 
there may be changes required even 
while putting it together!

Here’s a sketched plan of the 

shed layout considering the type of 
interests I pursue:

An operating area with a reason-
able depth to the work surface to 
allow for equipment and room for 
my key, a mic and an old-fashioned 
log book for starters! My construc-
tional area in front of the window 

Figure 2:  Plan of shed layout
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obviously will benefit from natural 
light and a good daylight lamp will 
be overhead as well. There is only 
room for one seat, at present that 
is a metal stool with a piece of foam 
to relieve the pain from sitting on it 
for hours. I had to be realistic about 
the range of work that could be 
done in the shed and decided that 
any metal-work or casings, would be 
carried out in the garage. 

There had been power to the 
shed in the past and I re-made a 
temporary installation for now – I’ll 
explain that another time. So for 
safety in the shack and electrical 
installation advice, please read 
the section on the RSGB website 
https://rsgb.org/main/get-start-
ed-in-amateur-radio/setting-up-
your-shack/safety-in-the-shack and 
EMC07 basic leaflet, Earthing and 
the Radio Amateur http://rsgb.
org/main/files/2019/12/EMC07-v4-
Earthing-and-the-Radio-Amateur-
Basic.pdf. There was also a recent 
article in RadCom by Russell Tribe, 
G4SAQ.

Shelving and storage
The next stage of the shed develop-
ment was to add shelving and stor-
age – again not easy. Simple things 
like, how deep could shelving be 

without impeding lighting or cre-
ating a hazard – like banging your 
head on it. Again nearly everything 
is recycled – old storage units, 
wardrobe doors for shelving, odd 
pieces of timber, even old screws 
pressed back into service! 

Other issues with sheds are 
the lack of structural supports for 
brackets – you have to get inventive. 

One of the outcomes of this 
project is, not everything radio-wise 
can be fitted in the shed and I have 
to store lesser required items 
elsewhere but still have reasonable 
access. This creates a classic issue, 
that is, you forget what else you have 
got. Maybe I’ll take some photos to 
remind myself, if only I remember 
I’ve got photos.....

Even while adding shelves, I 
remembered my old scope and its 
intended location. It was a good 
thing as when I put it in the intended 
position, the one shelf was in the 
way. With a little re-jigging of the 
shelf, the scope could be located 
as intended. I also checked that 
my soldering iron station would sit 
sensibly on the workbench.

This really is a big ask of a small 
space but if any of the ideas have 
been of help so far, then that’s great. 
And probably a few of you may have 

https://rsgb.org/main/get-started-in-amateur-radio/setting-up-your-shack/safety-in-the-shack/
https://rsgb.org/main/get-started-in-amateur-radio/setting-up-your-shack/safety-in-the-shack/
https://rsgb.org/main/get-started-in-amateur-radio/setting-up-your-shack/safety-in-the-shack/
https://rsgb.org/main/files/2019/12/EMC07-v4-Earthing-and-the-Radio-Amateur-Basic.pdf
https://rsgb.org/main/files/2019/12/EMC07-v4-Earthing-and-the-Radio-Amateur-Basic.pdf
https://rsgb.org/main/files/2019/12/EMC07-v4-Earthing-and-the-Radio-Amateur-Basic.pdf
https://rsgb.org/main/files/2019/12/EMC07-v4-Earthing-and-the-Radio-Amateur-Basic.pdf
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to resort to similar ideas – please 
send some of your inventive solu-
tions into RadCom Basics!

Next time, I’ll elaborate on the 
equipment layout, power distribu-

tion, antenna connections, consid-
eration of materials used, safety 
and station/workshop facilities. 
Then, there was a ventilation issue 
to solve.....

Figure 3: Storage units and shelving in place, almost
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Why do you need  
to use a balun?

By Lee, G4EJB

If there’s one topic that seems to 
receive attention these days, par-
ticularly if you’ve been through the 
great training programmes availa-
ble, it’s the use of a balun. It even 
receives a mention or two many 
of the books available to us, from 
the excellent Foundation Licence 
Manual to the highly acclaimed HF 
Antennas for all locations. So why 
so much emphasis on a device that 
connects a balanced load to an un-
balanced coaxial line?

Let’s consider a bal-
anced antenna - the half-
wave dipole. The antenna 
has equal and opposite 
currents in each half and 
doesn’t need a connec-
tion to earth to work. It 
has a low impedance feed 
point suitable for coaxial 
cable.

What a simple an-
tenna system in an ideal 
world?

But your radio has an unbalanced 
output - the outer of your SO239 
socket is connected to the radio’s 
chassis and then to earth. And to 
cap it all, coaxial cable is also unbal-
anced [1].

Then there’s the real life envi-
ronment, the dipole is probably not 
at some amazing height above the 
ground and there may be buildings, 
metal poles, trees and other objects 

Figure 1:  The ideal - showing electrical field 
lines only
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in close vicinity. And to add insult 
to injury, the coaxial cable may not 
even be at right-angles to the dipole.

All these affect how the antenna 
will behave.

With the antenna now unbal-
anced, some of the RF current will 
travel down the coax screening 
braid (or shield). Now, I have to ad-
mit I didn’t appreciate exactly how 
this happened with coaxial cable for 
many years so to quote from Peter 
Dodd, G3LDO’s Building Successful 
HF Antennas, ‘Thanks to skin effect 
[2], which causes HF currents to 
flow only close to the surfaces 
of the conductors, the inner and 

outer surfaces of the coaxial shield 
behave as two entirely independent 
conductors’. 

G3LDO further added, ‘The 
currents on the centre core I1, and 

Figure 2:  Reality - again showing typical electrical field lines

Figure 3:  Current flow showing cur-
rents inside coaxial cable and due to 
skin effect, a separate current I3 to 
flow on the outside
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the inside of the shield I2 are equal 
and opposite, that is, 180 degrees 
out of phase. 

So what can happen? 
The result can be interference or 
RFI problems, such as USB ports 
on your shack computer discon-
necting, TV interference or the ra-
dio not functioning properly. In ex-
treme cases you can get RF burns 
off the microphone or Morse key. 
A classic I can remember from 45 
years ago while using 100W was 
breakthrough on other equipment 
in the shack – a kind of intense 
hum sometimes after the volume 
control!

These are extreme examples, but 
they do occur – particularly with 
higher powers.

Common mode currents [3] 
can also cause problems with your 
antenna’s radiation, distorting the 
beam pattern of a Yagi for example. 
Or even altering the 
apparent SWR of the 
antenna.

As for receive, sig-
nals picked up on the 
coax from switched 
mode power supplies 
and other devices 
can be carried up the 
outer of the coax to 

the antenna before being conducted 
down to your receiver. The result 
can be interference and noise on 
receive.

What we want is the radiation 
from both elements cancelling at 
the feeder because they are equal 
and opposite.

A solution – the balun
Let’s start by using a balun at the 
feed point of the antenna. This 
will help “choke off” any common 
mode currents and may even im-
prove reception. 

You can either use a commercial 
balun, prices seem to start around 
£25 (at time of writing) up to a lot 
of money for high spec and perfor-
mance. Or the other option could 
be to construct one like the simple 
coiled balun made with a number 
of turns of the coax feeding the an-
tenna. Have a look an extract from 

Table 1: Coiled coax balun table for HF - extract
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the coiled coax balun table for HF 
by Roy Lewallen, W7EL originally 
from the ARRL Antenna Handbook. 

There’s even a RSGB Useful 
practical skills video on YouTube 
detailing how to build a simple 
HF balun https://www.youtube.
c o m / w a t c h ? v = W I we l Wo D -
T7w&list=PLmtHS6LSBybZimFeIe-
jq4nsPmY4VkZiZh&index=2 The 
ferrite core based balun is probably 
more effective over a wider fre-
quency range than the 
simple coiled balun.

RadCom has recent-
ly featured two very 
good articles on baluns, 
one by Mike Parkin, 
G0JMI and the other by 
Andy Nehan, G4HUE. 
Another article was 
found using the RSGB 
main site Search by Tony 
Preedy, G3LNP.  See 
references.

There was some 
great work done by 
Steve Hunt, G3TXQ 
(sadly SK) that’s still 
available at http://karin-
ya.net/g3txq/ He also 
put together an excel-
lent paper on research-
ing methods of testing 

different types of baluns with his 
results.

Whichever balun you decide to 
install, fit it at the feed point, mak-
ing sure of good mechanical and 
weather-proof connections. It may 
well add some weight to the centre 
of the antenna and ensure the wire 
used for the dipole can withstand it.

Only a few years ago, I made my 
first HF coiled coax balun from the 
W7EL table for my 20m half–wave 

Figure 4: Coiled coax balun for 40/30m inverted-V 
dipole ready for installation

https://www.youtube.com/watch?v=WIwelWoDT7w&list=PLmtHS6LSBybZimFeIejq4nsPmY4VkZiZh&index=2
https://www.youtube.com/watch?v=WIwelWoDT7w&list=PLmtHS6LSBybZimFeIejq4nsPmY4VkZiZh&index=2
https://www.youtube.com/watch?v=WIwelWoDT7w&list=PLmtHS6LSBybZimFeIejq4nsPmY4VkZiZh&index=2
https://www.youtube.com/watch?v=WIwelWoDT7w&list=PLmtHS6LSBybZimFeIejq4nsPmY4VkZiZh&index=2
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dipole, to ensure the antenna would 
work as well as it could with low 
power.

This was followed by another 
for my 40/30m inverted-V dipole, 
basically two half-wave dipoles 
with each half of each dipole slop-
ing downwards. The antenna only 
required one mast and one coaxial 
cable. The balun is a compromise for 
both bands – details can be found in 
G3LDO’s book.

And only recently, I was kindly 
presented with a 1965 RSGB Bulle-
tin article on how important a balun 
is to the inverted-V!

When I’m operational again at 
this location, I’ll also fit a coiled 
balun at ground level with any co-
axial fed antenna to help with any 
potential common mode currents 
before they get into the shack.

You may get away with not fitting 
any balun when feeding your bal-
anced antenna, but if you recognise 
any of the symptoms illustrated or 
highlighted, it might pay to install 
one.

What it won’t do is transform a 
poorly located antenna into a super 
performing one!

References
Books (all still available from the 
RSGB shop at time of writing):

Foundation Licence Manual. Alan 
Betts, G0HIQ,
Building Successful HF Antennas. 
Peter Dodd, G3LDO
HF Antennas for all locations. Les 
Moxon, G6XN
RadCom articles:
Antennas. May 2022. Mike Parkin, 
G0JMI
HF choke baluns. March 2022. Andy 
Nehan, G4HUE
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VHF antenna choices for the home 
a primer

by James Stevens, M0JCQ

Introduction
When thinking about VHF anten-
nas for the home QTH you have 
a few choices to make. This arti-
cle will cover the main options 
you have and the relative merits 
of each. Each antenna will have 
certain applications over others 
and really, it’s about choosing what 
works best for you and your QTH.

Gain and Directionality
Before we dive in, we first need 
to understand the relationship be-
tween gain and directionality. To 
get gain we need to understand 
that this can only be in a certain 
direction(s), to the sacrifice of 
others. A Yagi will provide signifi-
cant gain over a dipole, but only in 
a certain direction. Reviewing the 
radiation plot of a Yagi will show 
that it’s particularly good in front 
of the antenna, but much worse 
at the sides and off the back. Sadly, 
you cannot have an omni-direc-
tional antenna and a lot of gain, 

physics doesn’t work like that. You 
can think of it as if the antenna is 
directing all the RF fed to it into a 
narrow beam pointing in a certain 
direction, the more gain (and ele-
ments) you have, the narrower and 
stronger the beam becomes, until 
it’s almost akin to a laser beam.

On any band this can be both an 
advantage and disadvantage. If you 
are using a Yagi and pointing towards 
a station, then they will hear you 
really well (and vice-versa). Anyone 
however to the side or back of your 
Yagi may hear you, but you’ll be sig-
nificantly weaker. During contests I 
find you can work local stations off 
the back of the Yagi, but off the sides 
is very difficult.

dBi vs dBd
Now we have to mention a little 
about some acronyms; dBi and 
dBd. It pays to understand these 
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before selecting an antenna to use, 
as these are used to measure the 
gain of a given antenna. So, what do 
these terms mean?

dBi = Decibels relative to 
isotropic - measures the gain 
of an antenna compared to an 
isotropic radiator (a theoretical 
antenna that disperses incom-
ing energy evenly over the 
surface of an imaginary sphere).

dBd = Decibels relative to a Di-
pole - compares the gain of an 
antenna to the gain of a stand-
ard dipole antenna (defined as 
2.15 dBi gain).

Enough of the technical stuff, 
what this means is that antenna 
manufacturers can choose which 
one to use, which means they inev-
itably choose the one which gives 
the highest gain number. Essentially 
dBi measurements are always high-

Figure 1:  This 19 element Yagi for 70cm offers 16.2 dBi (or 14.05 dBd) gain. 
Here I was using it during a 70cm UKAC contest – the gain and number of 
elements means it’s got a narrow beam, if you don’t point it directly at the 
other station, you can’t hear them!”]
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er than dBd measurements. This is 
because dBd starts at zero when 
the gain matches a dipole (which 
has 2.15 dBi of gain from the start). 
Just be careful when comparing 
antenna gain and make sure you’re 
comparing apples with apples!

Collinear
Collinear (aka “white stick”) anten-
nas are the mainstay of the VHF/
UHF bands and a popular choice. 

They are vertically polarised, quite 
discreet and typically cover more 
than one band at once (typical-
ly 2m/70cm) and are omni-direc-
tional. The lack of directionality is 
an advantage in one way, because 
it means you don’t need to think 
about a rotator.

There’s a convention that says if 
you’re using FM then the antenna 
should be vertically polarised and if 
using SSB then it should be horizon-

Figure 2:  My PowABeam 15 element 
Yagi for 70cm [2] offers 16.7 dBi (or 
14.5 dBd) gain. I don’t have this in-
stalled permanently, instead I put it 
up temporarily for contests and take 
it out portable.

Figure 3:  My Diamond V2000 collin-
ear on the roof – this covers three 
bands in one (6m/2m/70cm).
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tally polarised. This is followed by 
most people and typically collinears 
are used by those wanting to use FM 
on repeaters or make FM simplex 
contacts.

I use a Diamond V2000 collinear 
[1] and this has given me three bands 
in a single antenna (6m/2m/70cm), 
with a bit of gain on each. I found 
this to be great for working FM on 
2m/70cm. It’s also good for Sporad-
ic-E (Es) openings on 6m, because the 
signal can arrive in any polarisation 
after bouncing off the Es clouds. My 
best DX using this on 6m has been 
Cyprus on SSB and Lebanon on FT8.

Yagi
Yagis are another popular choice 
on the VHF/UHF bands – they’re 
typically small enough not to draw 
too much attention to your set-
up. A 2m Yagi looks a lot like an 
FM broadcast band antenna and a 
70cm Yagi usefully looks quite sim-
ilar to a TV antenna. Obviously 6m 
and 4m Yagis are quite a bit bigger 
and noticeable. Yagis are directional 
and typically have high levels of gain 
to the front of the antenna. This is 
great, but it means you’ll need an 
antenna rotator so you can change 
the direction remotely. Some Yagis 

Figure 4:  Using a modest 5 element 2m Yagi while out portable. 5 elements 
are a nice compromise on 2m, between gain and antenna size.
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will cover more than one band at 
once, with elements for both 2m 
and 70cm, or 6m and 4m. Others 
are single band.

Yagis are typically setup, so they’re 
horizontally polarised for SSB/CW/
Data and are the choice if you want 
to work longer distances. You can 
also use a Yagi vertically polarised, 
but this is only typically used for FM.

Serious contesters, Earth Moon 
Earth (EME) enthusiasts and DXers 
will all choose a Yagi on the VHF/
UHF bands. If you want to increase 
the gain of a Yagi, you typically have 
two options; either increase the 
number of elements and/or stack 
more than one Yagi together. There 
is a point of diminishing returns 
though.

Big Wheel
This is an unusual variation and 
allows a bit of gain, while giving 
you near omni-directional radia-
tion and horizontal polarisation. It 
looks like a big wheel, with three 
folded elements pointing in each 
direction. Wimo sells one for 2m 
[3] which provides 3dBd gain. 
These are good if you want to ra-
diate an equal SSB/CW/Data signal 
in all directions at once and re-
ceive the same. They also dispose 
of the need for a rotator.

Conclusion
This article isn’t intended to be ex-
haustive or particularly technical, 
but rather an initial primer on the 
major types of VHF antenna avail-
able for your home QTH. Antenna 
theory and construction is a hob-
by in itself! Many new amateurs 
may start with a simple collinear 
for FM work and then move onto 
Yagi’s. Some will even use both to 
work local stations using FM on 
the collinear and SSB/CW/Data 
for DX on the Yagi.

Antenna choice is always a bit of 
a constrained choice within the UK, 
you have to balance performance 
against what you can get away with!

Web links
[1] Diamond V2000 collinear for 
6m/2m/70cm https://www.hamradio.
co.uk/aerials-antenna-manufactur-
ers-diamond-antennas/diamond/
diamond-v-2000-pd-2592.php
[2] PowAbeam 15 element Yagi 
for 70cm https://thedxshop.com/
product/powabeam-ukac-432-15-
432mhz-antenna/
[3] Wimo Big Wheel antenna for 
2m https://www.wimo.com/en/big-
wheel-2m
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