GROUND MOUNTING A DF LOOP ANTENNA

By Alan Gale, GATMV.

If you own a Loop antenna of some description, and you want it to be rotatable, and need to have it mounted
outdoors at ground level, then this article will hopefully give you a few ideas of how to go about it. There are
many ways in which you can mount your antenna, and if you are planning on using a wall or fence post to
support your rotator and loop this may consist of nothing more than a few holes drilled somewhere to
support a wall bracket, and may be a very simple job. However, if you need to have your rotator and loop
mounted on the ground or in the middle of your lawn, then things can become a little more complex, and this
article will show you how | went about installing mine, and a few of the problems that | had to overcome.

The loop antenna that | used initially was a Wellbrook ALA1530 broadband magnetic loop, and this consists
of a one metre diameter metal loop with amplifier. The loop can be mounted in a number of ways, but if you
want to use it at a remote spot in your garden, or plan to use it for the ‘direction finding’ of certain signals, or
want to be able to point it towards specific countries, but don’t want to have to keep walking outside to make
adjustments manually, then the best way to go about it is to mount it on a rotator and control its direction
from the comfort of your shack. This is how | chose to set up and use my loop.

The problems encountered with my first attempt:

About seven years ago, when | first decided that | wanted to use my ALA1530 as a Direction Finding
antenna, | decided to ground mount it in my back garden some 5 metres distant from the house, since this
was the distance recommended by the manufacturer as being outside of the ‘QRM zone’ (the electrically
noisy part) of the building. This proved very simple to do, since | already had a short metal pole buried in the
ground to support an old HF transmitting vertical that | had been using there for many years. The pole
seemed sound, and when installed back in 1975, its base had been encased with concrete, and it seemed to
be very sturdy and this looked like it would be ideal for the purpose.

The rotator was mounted on the pole, the antenna and cables installed, and all that remained was to align
the rotator to the north and that was job done (or so | thought). This system worked very well, and was used
for many months without any problems, until one day when | was trying to take a DF bearing on an
unidentified NDB, when | realised that some of my readings didn’t seem quite right when compared with the
results from other Dxers. | investigated this and much to my surprise found that the loop alignment was
some 30 degrees off — how could this have happened? Closer inspection showed that the ground mounted
pole, which had sat there quite happily with the Vertical mounted on it, had moved, and this had caused the
entire antenna and rotator assembly to move with it. Whilst the pole was quite happy to sit there with a
Vertical on it, a one metre diameter loop, which was parked side on to a strong south-westerly wind,
produced more than enough force to make the ground mounted pole ‘twist’ around in the ground, and over a
period of time this had loosened the concrete around the pole, with the result that the entire assembly could
now be turned around just by holding it and giving it a slight push.

This was obviously not adequate for what | was trying to do, and required some major alterations to cure the
problem. This was achieved by digging up all of the top soil, which was above the original concrete base,
and then drilling a hole through the pole and installing a ‘cross-member’. This was then covered with another
6 inches of concrete and this cured the problem completely, and the Loop was used this way for the next six
years without any problems.

In November 2006 | had been moving a number of
antennas around and relocating them, and decided
that | would like to have the DF Loop mounted in a
more distant location, this time around 15 metres
away from the house in a much quieter spot, which
would also hopefully be far enough away from any
other objects to ensure a ‘clean’ performance and no
distortion to either of the ‘nulls’ that the antenna
produced. This meant instaling a new ground
mounted pole from scratch, rather than just ‘bodging’
up an existing mount, and | thought it might prove
useful to other Dxers if | documented the entire
procedure so that anyone planning a similar set-up
could avoid the pitfalls that | encountered the first time
around. On the left you can see the ‘original’ repaired
mast, with new support and extra layer of concrete.




The new support mast:

Once the new location had been chosen for the re-located Loop the first task was to prepare the new
mounting pole and dig a hole for it to be mounted in. The new mounting pole was a 5 foot (153cm) length of
1%" (4cm) aluminium tube, which in this case was part of a now unused 4-section portable antenna mast.
This was ideal, since it meant that about 3 feet of the pole could be buried in the ground, leaving another 2
feet protruding above ground for the rotator to sit on. Another advantage of this type of mast was that it
doesn't corrode, and will stay in the ground for years, which will save you the trouble of having to replace or
repair it at regular intervals.

Next some suitable material for the support cross-members was needed, and a length of %" aluminium rod
proved ideal for this task. In this case a 40" length was found, which was cut up into four pieces, each
approximately 10” in length. Next four holes need to be drilled into the tube, and these were all drilled at one
end of the tube (the ‘swaged’ end in this case), and these were ‘staggered’ over about the bottom 15 inches.

The results of this can be seen in the image on
the left hand side of this passage. | should point
out here that the red tape is there purely to stop
the cross-members from sliding out during the
installation, and there is no need to fix them any
more firmly, since once they are encased in
concrete they won't be going anywhere in a
hurry! 1 should point out here that although |
used four cross-members one would probably
have been more than adequate, and | just
wasn't taking any chances that at some time in
the future any ‘stresses’ caused by strong
winds pressing against the member might
eventually snap it due to metal fatigue. In this
case | deliberately ‘over-engineered’ it to
ensure that | never have to go to the trouble of
digging it up again because something had
broken at an inconvenient time.

The end result might end up looking like the
sort of weapon that ancient Britons probably
went around bashing each other over the head
with, but don’t worry, no one will see it once it's
in the ground, and it will make for a very solid
and immovable support.

Digging the hole:

There isn’'t anything much to describe about the process involved in digging a hole, so | will skip that bit and
assume that our hole is now dug, and it is now approximately 3 feet deep, and about 12" square at the
bottom — wide enough to take our mast and it's 10” cross members quite comfortably. Below left we can see
the actual hole, freshly dug with nothing in it, and below right with our support mast now seated in the
bottom of the hole, and waiting to have some concrete poured onto it:




If all is okay you should now have a mast seated loosely in the hole with the cross-members in place as
above, and we can now get ready to encase the base and cross-members in concrete. From past
experience I've always found that a simple and suitable method of doing this is by picking up a bag of ready-
mixed material from a local DIY store, and in this case | have used a material called “POSTCRETE”", which
is used for fixing fence posts into place. Whilst any sort of concrete could be used, this particular product is
ideal, since all the user needs to do is add water, and it is set firm within about 10 or 15 minutes of use.

The bag seen on the left is a 20kg bag, and this
will cover about one foot of the base. You could
use more, but in practice I've found that this
amount is more than adequate, since the upper
part of the mast in the rest of the hole, which is
not covered by concrete, will be well supported by
soil/stones/backfill anyway. A 20kg bag of
POSTCRETE costs about 3 UK Pounds, which is
the equivalent of about 5 Euros/5 US Dollars.

The bag will contain full instructions for use, but
these, and the safety instructions should always
be read and followed before commencing. In the
case of this product, the bottom of the hole needs
to be filled with a quantity of water, and the mix is
then poured evenly onto the water. In my case, |
found that a half filled one gallon bucket was
more than adequate. If any dry powder remains
after pouring this in you may need to sprinkle a
little more water on to it, but you should try to
avoid using too much water, or the mix may not
set hard enough, and that could be a disaster.

Below we can see the ‘before’ and ‘after’ effects, on the left is our hole with our water poured in, and right is
the mix as it is starting to cure after being in there for about 15 minutes. Adding the mix requires no technical
ability, just slash the bag with a sharp knife and then pour it in to the water nice and evenly:

Once all of the surface water has cleared you can now “tamp” the fresh concrete using something like a
piece of wood (I used a 2" square piece about 6” in length for this task). Tamping consists of gently patting
the surface of the fresh concrete with our piece of wood; this will bring the “fat” to the surface, and help to fill
any holes that are remaining. By doing this it will help to ensure that we end up with an even and smooth
covering over the entire surface of the newly laid concrete, and with no air bubbles trapped underneath.

Check your levels:

One very important task that must be completed at this stage is the correct vertical alignment of our new
support mast, and by this | mean ensuring that the mast is vertical in all planes and not leaning to one side
or the other. Even a few degrees of error here can make a difference when the antenna has been fitted and
the assembly rotated, and a slight lean can add a lot of additional stress to the rotator bearings if this is
ignored. Once the concrete mix has been added it is vital to align the mast before it begins to set, and this is
easily accomplished by the use of a spirit level, which should be placed on several different points on the
mast to ensure that it is even. Once this is done | like to keep one hand on the top of the mast for a few



minutes, and until the mix starts to go off, then a second check should be made to ensure that it is still
vertical and that our spirit level is still showing level, as in the example below:

The concrete will ‘go off’ very quickly, and
usually within 10 to 15 minutes you will see
that the mix is setting, even if it is not yet
hard. Once you are happy that your mast is
set vertical | would recommend going off for
a cup of coffee whilst you are waiting,
otherwise the temptation to mess around
with it might become too unbearable. After
you have finished your coffee you can come
back and check its progress, and if any
patches of water still remain you can prod
this gently with a thin piece of rod or
something, this will allow the water to seep
into any unmixed areas. Gentle prodding in
other areas will reveal if the mix is starting
to set, and you will soon learn to recognise
the areas that are setting, and the ones that
are still a bit soft.

Do keep checking the level of the mast at regular intervals during the process, any corrections that need to
be made can be done more easily at this stage than later on. If you are using a spirit level the bubble should
appear in the centre as in the above example. Once this is complete we can leave the hole alone (preferably
overnight), and that will allow the air to harden the concrete more quickly. Although the concrete ‘sets’ very
quickly, it will cure and harden over the coming days, and will soon end up as a very solid and not easily
moved ‘permanent’ base support that should last for a good many years.

The next stage:

By the next day our concrete will now have set like, well concrete, so we can now proceed to the next stage.
This may be nothing more than filling in our hole with the soil we had previously removed, but since | live in
a very windy location and like everything to be made ‘battleship’ fashion, | like to add a few rocks into the
mix, and pack some of the soil in between them — this helps to strengthen our mast support even more.

In the shot below left you can see the hole with a few rocks thrown in for good measure — well | always was
a big Rock fan! Below right is the hole after the rocks were packed with soil, which was compacted by
‘tamping’ it with a large piece of wood (though a good stamping with a large boot can be just as effective!).
At this stage do continue to check that the vertical alignment of the mast is still okay, if for some reason it is
now a few degree off centre you can probably correct this by packing one side with rocks, this will help to
push the mast back into alignment once again:

If all is well we should now have a well filled hole, and we can then return any turf or top soil in to complete
the job, and we should now have our mast looking something like the example in the following picture, which
shows my now immovable mast ready and waiting for the rotator and antenna to be installed on the top of it.
We shall take a look at this installation in the next section, but our ground work should now be complete.



Above, our finished mast, with hole filled in and top soil and turf restored, and now vertically aligned. By
Spring next year the grass will have grown again, and the mast will look like it has always been there. This
will not easily be removed, and should offer a reliable support for a good many years to come.

Installing the rotator and antenna:

Now that we have a very solid and immovable mast inserted into the ground we can set about installing our
rotator and Loop antenna on to it. The rotator will of course have to go on first, and if your rotator's power
cables are connected on the bottom as mine are, it's always best to install these before fitting it, as you'll find
it much easier to get at the connections in this way. The rotator will usually come with a couple of “U”
clamps, which will allow the unit to drop straight on to the top of the support pole, and in the next shot we
can see how these look on my rotator:

In this shot you can see signs of
corrosion appearing on my 22 year old
rotator, but the underlying metalwork is
still sound, so | will probably leave this
until next summer before giving it some
remedial treatment.

The two clamps seen here attach the
rotator to the support pole, and the four
bolts which attach this mount to the main
rotator housing (a plastic cover in this
case), need to be removed to gain
access to the rotator’s cable housing,
where the wires bringing in the control
voltage are terminated at three
connection points. These are numbered
1,2 & 3, and correspond to the same
numbers on the controller unit at the
shack end.



In the next shot you can see the inside of this housing, and the three power lead terminations. Note that
there were signs of corrosion on several of the screws, and these will be replaced next summer when | give
the rotator its five-yearly overhaul. You will also note that the wires look like they have some sort of
substance covering them; this is Vaseline, which is a very useful lubricant, since it has a high melting point
and doesn’t evaporate like some types of lubricant will do over time. This does work quite well, though there
are many other suitable alternatives, and some of the spray-on electrical sealer preparations available from
motoring stores for protection of vehicle electrical systems will work very well too, and aren't as sticky and
messy to work with. This method can be more useful if you are likely to remove them at some later date.

NOTE# | should mention at this stage that many of the ‘cheapo’ type rotators, which can often be picked up
from many radio dealers for a reasonable price, aren’t really built to last, but are perfectly adequate for
rotating this type of antenna, and with a little preparation can be made to run for a good many years. | didn’t
open the main housing (this is held on by the two smaller bolts, which can be seen in the previous picture)
this time, but inside here is the main bearing, which does most of the work when the rotator is turned. When
| first bought this rotator in 1985 (for the grand sum of £20 from a radio rally in Birmingham), it did sound
very noisy when used, which could easily be a problem if you plan to use it at 2am, and it is situated close to
yours, or your neighbours’ houses. On looking inside my unit | found that there was very little grease packed
in to the bearing, and no doubt this is done deliberately by the manufacturers to ensure that these units
seize up after a few years of use, and so that you will then have to replace them frequently. On my unit |
repacked the bearing with a large amount of good quality grease (Vaseline again in this case), and not only
has it continued to run well for all these years, but it sounded a good deal quieter too. If you're the sort of
person who is not afraid to get inside these things, and you know what you are doing, | would strongly
recommend that you do this before you first erect yours (be very careful not to lose all of your ball bearings
when you dismantle it though). | will document this process when | give it a good servicing next year!

Right: The housing where the power cable is
connected to the rotator. This will generally be
at the bottom of the rotator when fitted, so will
be well sheltered from the elements, but | have
found that over time the damp air (in
Lancashire the air is very damp, and this may
be less of a problem if you live in a dry climate)
can cause some corrosion of the screws inside
there, so | now like to cover any screw heads in
lubricant, and seal the cable entry so that water
droplets can’t enter into the housing. A product
called “Waxoyl"(1) is available in sprays for
motorists to squirt into places like this, and if I'd
filled the housing with it when | first got it, the
inside would probably still look like new. Any
future replacements will get this treatment; it's
worked wonders for my antenna housings!

On the left we can see the rotator re-assembled, turned
the right way up, and mounted on the top of our ground
support pole. At this stage | like to try rotating it a few
times through the full 360 degrees before installing the
loop on the top of it, this ensures that all is okay, and
whilst doing this you should keep an ear on the sound
that the unit is making. If there is any uneven pressure on
the bearing you should notice a change in the sound as it
passes certain points, this may of course be down to
some wear and tear at particular sections of the bearing,
but if you have installed it correctly, and your mast is truly
vertical it should run quite smoothly, and have a
consistent sound throughout its whole traverse.

Once you are satisfied with this you can then tape the
power cable to the ground support mast, and of course
grease all of the nuts and bolts and the U Bolts. This will
increase their life span, and also ensure that they aren’t
seized up the next time you come to remove it, either for
servicing, or relocation. There is nothing pleasant about
having to hacksaw all of the bolts off the unit, and then
have to try and find suitably sized replacements for them!



In the pictures above we can see a different view of the rotator support mast, and in the image top left we
can see that a short metal mast was used to support the metallic Wellbrook ALA1530 antenna on it. The
image top right shows the mast with the loop attached to the stub, and with the coaxial cable connected to
the Loop’s amplifier housing by means of a universal clamp. This would be a typical method of mounting,
though if you preferred to keep the ring of the Loop isolated from the ground, a stub mast made of insulated
material such as wood or plastic would be a suitable alternative.

In the image on the left we can see the
finished loop, now mounted on its stub,
rotator and support mast, and with rotator
cable and feeder cables attached and almost
ready for action.

| say ‘almost’ here because one important
task still remains to be carried out, and that is
the calibration and alignment of the antenna.

Alignment of the antenna:

Now that the mast, rotator and our chosen
Loop is installed, all that remains is to ‘align’
the antenna, and by this | mean that we need
to ensure that the loop will point to the correct
direction or bearing that we have chosen on
our rotator controller unit, and the next
section will give some examples of how this
can be done.

One way we can make this task a little
simpler is by first working out the four main
points of the compass, and marking them on
the support mast, this will be very helpful later
on, as this can easily become a very time
consuming task, especially if you are doing
this without any assistance, and find yourself
having to constantly walk backwards and
forwards between your shack and the aerial.



I have often found that if you try to align the Loop using a compass after it is fitted, one of two things usually
happens — 1). The metalwork in the loop affects your compass’ needle, and you have trouble trying to get it
to stay still and point where you want it to, and 2). You stand a few yards behind the antenna holding your
compass (so the metalwork doesn't affect it), and you then try to align it by looking at your compass and
then making slight adjustments. Unless you have an assistant this can be a very trying process, and I've
found from past experience that the simplest way to do the job is making the alignment before the loop is
fitted, and by just standing behind the rotator, looking at your compass, and then marking the support mast
beneath the rotator with a piece of tape, or a permanent marker pen of some kind.

When you come to fit the Loop you just align the ends up with the mark and you should be within a few
inches of the desired direction, though because of things such as True North and Magnetic North the
antenna may still not be correctly aligned to the accuracy required for Direction Finding.

Calibrating your DF Loop:

If you are planning to use your antenna to ‘DF’ NDBs, which is my main purpose, then you may be fortunate
enough to have a very useful aid at your disposal already in the shape of a copy of the excellent “ENDBH —
European NDB Handbook ” (2), which is produced annually by Michael Oexner (if you don’t have it you
really should think about getting a copy!), since it comes customised for the user, and with directions and
bearings of all listed NDBs shown and personalised on the coordinates of your own QTH. Even better, in the
introduction to the book you will find a list of all your nearest NDBs, and this will show the bearings to all of
them. What | like to do is pick about three or four of the closest ones, and preferably all from different
directions, and then make a note of the listed bearings to each of them. As an example, the closest NDBs to
my QTH are MCH on 428 kHz from Manchester Airport, WFD on 380 kHz from Woodford Airfield, LBA on
402.5 kHz from Leeds Bradford Airport, and WTN on 337 kHz from Warton Airfield. These are respectively
on bearings of: 191, 178, 55 and 284 degrees. From these bearings | can add and deduct 90 degrees and
come up the bearings that | should see the ‘nulls’ of the beacons on, and then make a note of these.

Next, | make a note of these on the rotator’'s control
housing — some already have degrees marked on
them, but the cheaper ones usually just show North,
South, East and West, and have a couple of marks
between these. In this case | will need to make a
paper template, which | can mark more accurately,
and | then stick this onto the controller housing. | can
also mark where the ‘null’ points of my local NDBs
should be on this template as well. On the left you can
see the ‘template’ | made using an excellent ‘freeware
programme called “Great Circle Maps” (3). This
created a world map with bearings evenly spaced on
it, and then | re-sized it to the correct size, and then
removed the central area with a sharp scalpel, so that
it would fit right over the controller unit.

This was then stuck on using ‘Pritt Stick”, and as you
can see, it makes a very effective method of reading
your bearings more accurately, and looks a lot more
attractive as well.

After this is done we are now ready to go on to the next stage of calibrating our DF Loop, and once this is
done we can then rotate the antenna and see if the nulls do appear at the points where we expect them to
appear. You may wonder why all of this needs to be done, but if you can set your rotator so that the nulls of
all your local beacons appear where they ought to do, then you will have much more confidence in your DF
bearings when you start to take them. | should also point out here that any nulls should be checked during
daylight hours, when the signals are arriving by ground-wave, since after dark some distortion can occur.
You should also use the carrier of the NDB to take the bearings, and not the Morse ident/offset, since this
will offer a nice stable carrier/tone, which will make obtaining a null very much simpler (that is what they are
for after all!)

So now my receiver should be tuned to 428.0 kHz and | should be hearing the loud whistle of the MCH’s
carrier, and when | turn the control unit to 101 or 281 degrees | should see the signal start to drop quite a bit.
For DF bearings it is always better to use the ‘null’ rather than the strongest part of the signal, since not only
will you get a much sharper null (as little as 3 degrees in many cases), but it will also be a lot more
noticeable than the slight drop you might see on a very strong signal, which is bending your S Meter. You



can also make use of your receiver’s attenuator here too, as a weaker signal can be much easier to tune in,
especially if you can get the level so that the signal is just dropping out as you hit the null.

If all has gone okay your null should now be appearing where you expect it to be, but if this is slightly off just
make a note of what bearing it appears at on your control unit, and then repeat the exercise with your other
local beacons. If the Loop is slightly out of alignment you should see the same amount of error on all of the
nulls, if for example, this is about 10 degrees off, you can then go outside and make a correction by
loosening the U Bolts holding the Loop to the rotator and manually moving it by that amount in the correct
direction. You will then need to go back to the shack and repeat the checks on your local NDBs until they
are all appearing where they ought to be, and then when you are satisfied that all is correct you can go back
outside and tighten up all of the nuts holding your antenna.

By having marked all of these points on your controller unit you can now check the calibration of your loop
from time to time just to ensure all is okay - it was doing this that originally alerted me to the problem with my
rotator’'s ground mounting -remember the 30 degree error | mentioned back on page one?

If all has gone well you should now have a well aligned and fully working DF Loop, which will allow you to
take bearings on any unidentified beacons or stations, and not only that, but you can also use your loop to
null out unwanted signals, which will help you to hear those distant stations that are normally hidden behind
the stronger ‘locals’. DF Loops are a lot of fun, and my Wellbrook Loop has proved itself many times, and is
just one of a whole range of Loops made by this company, and which cover various parts of the Long,
Medium and Shortwave radio spectrum (4).

A different type of Loop:

Since this article was first produced | have changed my ALA1530 antenna for a slightly larger home-brewed
wire loop using one of the Wellbrook ALA100 units, the type which | normally use on my large aperture
‘fixed’ loops, and | thought it might be well worth including a word about this here, since this sort of antenna
makes a good alternative, and | would say an even better performer than the ALA1530. Wellbrook suggest
that a rotatable ALA100 can be made using a couple of 2 metre long bamboo canes to create a reasonably
large single turned loop, and that could be easily mounted on a rotator at ground level, but due to living on a
very windy hilltop | didn't think that bamboo canes would survive here for very long, and instead decided to
build something a little more substantial.
In the end | came up with a slightly
smaller design, using a 1.5 metre
diameter ‘diamond’ shape loop,
made with 1.5” (4cm) thick wooden
cross-members, this would give
better physical strength, and not
be too obtrusive, and it also
allowed me to build the entire
antenna indoors — a two metre
diameter version would have had
to be built outside, and that would
have been no fun in the cold and
wet mid-winter months!

The new loop was constructed and
duly installed, though due to the
fact that it was much higher than
the old one metre loop, the rotator
support mast had to be shortened
by about 12" (20cm). The final
result was well worth the effort,
and the loop now performs much
better, with very clean and sharp
nulls, and once calibrated made an
excellent loop for DF work. It also
allow many local ‘pests’ to be
‘nulled’” out during DX sessions
too, so this may be a better option
if you don’t have the space for a
very large diameter fixed loop, but
want something that is a little more
sensitive than the ALA1530.



And Finally.....

| started off this article by writing and photographing the process as much for my own benefit as anything,
since it might be years before | have to do it all again, and it will provide a useful reminder of how I did it the
last time around. Hopefully it might prove helpful to anyone thinking of doing this for the first time, and will
simplify the process for them, or at least help them to avoid the pitfalls that | made the first time that | had to
do it. Digital cameras are an excellent way of keeping records of how you did things, or what the inside of a
piece of equipment looked like, and | now routinely photograph the inside of any item that | take apart - it's
very useful to have a picture of how things should look when you've forgotten where all of those screws and
bolts came from, when you finally get around to putting everything back together again!

Happy rotating!

Alan Gale, GATMV .
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