The Glen Forrest

Marconi

a ‘fat’ trapless semi-vertical antenna for 3.5, 10, 18 and 24MHz
by Steve Ireland, VK6VZ / G3ZZD *

HEN IS BEING FAT a good
thing? Probably never,ifyou
aretryingtobe achampion

athlete or keeping yourself free from
heartdisease, butforanamateurradio
enthusiast-fatis good.

Beforeyoutakethisasanexcuseto
reach for alarge block of chocolate, |
amtalking aboutantennas here. ‘Fat’
antennas-madefromseveralparallel
pieces of wire and giving both broad
bandwidth and high efficiency - can
really helpradio amateurs throwtheir
weightaboutina DX pile-up.

Mostradioamateurs specialisingin
HF spend a lot of time putting up ex-
tremely thin pieces of wire to work or
hear DX. Whenthe amateurbandwe
wanttouseisnarrow - such asthe UK
7MHzband-thisisfine,butinthecase
of most of the upper HF amateur bands
something a bit thicker than a single
strand of 16 or 18SWG copper is a
goodidea.

Those who doubt this statement
shouldtake alook ataprofessionalHF
radioinstallation. Normally, there are
nosinglewiredipolesthere,butlarge arrays
of ‘fat’ dipoles, constructed like skeletal
tubesorcages.

Whatthe cage of wiresdoes-compared
withasingle wire - isto make theresulting
antennathicker, closertoawavelengthin
diameter, thus increasing its bandwidth
andcausingthe feedimpedancetoremain
virtually the same over a wider range of
frequencies.

Makingadipole fatterinthisway willhave
adrasticeffectonits bandwidth, increasing
it from several tens of kilohertz to several
hundreds of kilohertz. What this means
practically for a radio amateur is that it is
possibletohave anantennathatisagood
matchtoitsfeederoveranentire amateur
band, rather than just partof one.

No more messing aboutwith expensive
antenna tuning units (ATUs) or worrying
aboutwhetherthe SWRislow enoughfor
the transceiver’s power amplifier stage -
why not consider an almost-perfectly-
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The VK6VZ Glen Forrest Marconi just after sunrise. The
feedline choke and radial system can just be seen on the
left hand side of the photo.

matched antennathatis goingto make a
bigimpressionanywhere onthebandyou
choose?

Conventional cage antennas are widely
regarded as difficult to construct and un-
wieldy. Yestheyare, butallthatis needed
tomake aneffective ‘cage antenna’aretwo
separate thinwires, spaced wellapartand
joinedattheirfeedpoint. Now, thatsounds
easy,doesn'’tit?

FATANTENNASAND ME
MY INTEREST IN fatantennas with awide
bandwidth was stimulated lastwinterwhen
trying toworkrare Pacific, Caribbean and
Central American DX on 1.8MHz from my
home in Perth, Western Australia. This
meantthat|wouldfrequently wanttotry to
bring stations down to topband from the
80m band.
Sometimesthesestationswouldbeinthe
CW DX section of the band, whichwas fine
for my quarter-wave ‘inverted-L’ antenna
made of very thinwire and cutfor3.510MHz.
Butsometimesthese stationswouldbe op-

erating on 3.798MHz on SSB - far too
highinthe band for myinverted-L, whose
SWR atthis frequency wastoogreatto
allowmy solid statetransceivertotrans-
mit. Modern HF transceivers are de-
signed sothattheirpoweroutputisdras-
tically reduced if their SWR is greater
than 2:1. At 3.798MHz, the SWR on my
inverted-L quarter-wave antenna was
wayabove2:1.

Theusualsolutiontothisproblemis
tousean ATU (betweenthetransmit-
terandthe antenna) but, ifthe antenna
is fed with coaxial cable, the ATU will
simply make the antenna ‘look’ as
though it is matched. Unfortunately,
although the SWR may be 1:1 at the
transmitter, the mis-match between
theactualantennaandthefeederstill
remains - along with the consequent
loss of signal.

Having abroadband antennawitha
good match to its feeder right across
theband offrequencies usedisamuch
better solution.

BROADBANDMETHODS
WHEN ILOOKED through my large collec-
tion of antenna books and journals, there
were plenty ofideas forbroadbanding wire
antennas, but mostlooked rather expen-
sive ordifficulttoimplement.

There wasthetraditional cage wire tech-
nique - seeFig 1(a) - but this looked both
awkwardto constructandvery heavy. Half
adozen strands of copper wire around a
circular or square spacer was going to
require the skills of a skilled basketweaver
to put together - and require a couple of
supporting masts with the strength of Xena
the Warrior Princess to keep the resulting
antennaintheair.

There were other ideas, using compli-
cated arrangements of sections of coaxial
cable, and what are known as quarter-
wave shunt stubs (Fig 1(b)). Although this
had promise, it meant the antenna was
going to be both relatively heavy, expen-
sive, andrequire amatchingunit[1]. Then,
Ifinally foundthe technique | wantedinan
old ARRL Antenna Compendium [2] - see
Fig 1(c).
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The fat antenna idea de-
scribedinthe compendiumby
RobertWilsonis abrilliantvari-
ation onthe old cage dipole prin-
ciple which has been around
since the early days ofradio. Itis
basically akind of minimalist or
skeletoncageantenna-init,the
cage has literally two ‘bars’ or
walls.

Whatatraditional cage dipole
doesistousealarge number of
pieces of wire that are joined
together at the antenna
feedpoint, butopen circuitatthe
antennaends. Allthese pieces
ofwire arethe samelength, fed
inparallelandareroughly cutto
the middle of the frequency band
youwishto cover. Wilson’s arti-
cleis a practical illustration of
how reducing the number of
cage wires to just two can still
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Using this simple technique,
itis possible to make atwo-wire
dipole antennathatwill coveran
entire amateur band - even the almost-
2MHz-wide 10m band. Using two equal-
length wires spaced by only 12cm, adipole
antenna can be created that will give an
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Fig 1: Different methods of broadbanding dipole
antennas.
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Fig 2: The Glen Forrest Marconi used at VK6VZ.

SWR of less than 2:1 right from 28 to
29.7MHz, enabling easy operation in the
CW, SSB and FM segments of the band.
Perhapsthe bestthingaboutthisisthatthe
resulting 28MHz fatantennais barely wider
than the width of your hand.
Forthoseinterestedinthe 3.5MHzband
like myself, atwo-wire dipole antennacan
be made for 3.5MHz that is relatively light,
butwillcoverboththe SSB DXwindow and
the CW sectionofthebandandhave equal
performancesinboth. Allthatisneededis
tocutthe antennaforacentre frequency of
3.65MHz and space the two equal length
wires aboutaround one metre apart.
Inmy case, lwas interested in adapting
the Wilson technique for a quarter wave
‘inverted-L’ antenna. Afterdoing some cal-
culations, lalsorealisedthatthewideband
properties of the resulting 3.5/3.8MHz an-
tenna-around 0.5MHzwitha 1.8:1 orbetter
SWR - could be used to produce an an-
tenna that should provide excellent per-
formance and a low SWR as well on all
three WARC bands withoutan ATU.

FATHARMONICS
THE USE OF a half-wave dipole or quarter-
wave Marconi-type antenna on odd har-
monically-related frequencies is a time-
honouredbroadcastingandamateurradio
technique. Thisis most popularly usedin
amateurradiointheformofa7MHzdipole
beingusedonits third harmonic frequency
of 21MHz.

However, a dipole or Marconi antenna
willalsowork well onits fifth, seventh and
ninth (etc) harmonics, often offeringamatch

width of 2 3.5 - 3.8MHz Wilson
dipoleisatleast0.9MHz, whilst
thefifthharmonicbandwidthis
around 1.5MHz and the seventh harmonic
is about2.1MHz!

In practical terms, this means that the
18MHz (18.068 - 18.168) and 24MHz
(24.890 - 24.990) bands lie well withinthe
fifth (17.5 - 19MHz) and seventh
(24.5 - 26.6MHz) harmonicantennaband-
widths.

If the wires of the 80m Wilson-type an-
tenna are spaced about one metre apart
and are cutforacentre frequency of around
3.65MHz, the antennashould have a (bet-
ter than) 2:1 SWR bandwidth of around
0.5MHz. This brings the lower operating
limit of the antenna to down to at least
3.4MHz - and into a relatively close har-
monic relationship with the 10MHz
(10.1 - 10.15MHz) band.

CONSTRUCTION

THE ANTENNA | built is of the classic
inverted-L shape and should work effec-
tively with a vertical section as small as
eightmetresinlength. Thelongerthever-
tical section, the better the antenna will
workonthe 3.5MHzband. My antennahas
a vertical section of around 14 metres,
making it the best 80m DX antenna ever
used at this QTH.

Aswith allMarconi-type antennas, agood
earthandradial systemisimportantforthe
antenna to work at maximum efficiency.
The soil conductivity is very poor at my
particular QTH, andlused an existing earth
systemofaround50radialsmadeof0.8mm
soft-drawn copper wire, ranging from about
6m to 22m in length and elevated about
three metres above the ground.
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In the past, in the UK where the soil
conductivity is generally relatively goodin
comparisonto Australia, |have foundthata
buried (or preferably elevated) radial sys-
tem consisting of aminimum of 16 radials
of 7m to 10m in length has been an
effective ‘earth’ system for vertical anten-
nas covering the 3.5MHz to 28MHz ama-
teur bands. The greater the number of
radials,thelowerarethegroundlosses
fromthe antenna.

Inorderfortheinverted-L antennato be
asrobustandlightaspossible,itisbestto
construct at least the top part of the in-
verted-L from 14 or 16SWG hard-drawn
copper wire. Hard-drawn copper wire -
made from steel wire coated with copper -
isspringy andwillnotstretchwhenitistaut.

My ‘Glen Forrest Marconi’ (see Fig 2
and the photograph) has a top section
made from two pieces of 16SWG hard-
drawn copper and avertical sectionmade
from two pieces of a single conductor of
plastic-covered ‘figure-of-eight’ copper
wire (24/0.2mm or 24 strands of 0.2mm
wire), available from hardware stores. If
plastic-covered wire is used for any an-
tenna, don’t forget that using this type of
wire willmake the antennathreetofive per
cent shorter (electrically) than if it was
made from bare wire [3]. In Australia, you
can buy figure-of-eight cable ingrey and
browncolours, whichismuchlessvisible
thanthe more readily available white type.

Ifthe antennais made of bare copper
wire, the two pieces of wire making it
shouldeachbearound 18.5metreslong,
fora centre frequency of 3.65MHz. Add-
ing or subtracting around half a metre of
wire will lower or raise the centre fre-
quency ofthe antenna by about 100kHz.
My advice would be to start with both
pieces ofwirearound 19 metreslongand
shortenthem sothelowestantenna SWR
(atthe transmitter end of the feeder) oc-
curs at 3.65MHz.

Four1m-longpieces of 12mm-diam-
eterwoodendowelare usedto spacethe
two parallel wires that make up the an-
tenna - one close to the feedpoint, the
second in the centre of the vertical sec-
tion, the third at the top of the vertical
sectionandthefourthclosetothe anten-
na’sfarend.

Over each endofthefirstthree spacers
are slid 10cm lengths of ‘split’ 10mm
diameter PVC reticulation tubing, which
serve as insulators. The fourth spacer
has aplastic/nylon egginsulator attached
ateach end using a 5Smm-thick cable tie,
which servestoinsulate the far ends of
the antenna.

The dowel spacers shouldbe varnished
with marine-grade varnish in order to
weatherproofthem, before attaching the
antenna‘insulators’. The antenna wires
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Fig 3: Constructing the spacers.

are attachedto the spacersusingcable
ties in a cross configuration - seeFig3.
A 2.5-metre length of 1cm-diameter
Dacronropeis attachedtothe ends ofthe
farend antennaspacer (SpacerD), and
the far-end antenna halyardis attachedto
the centre of the piece of Dacron rope.
The antennaisfedwith alength of RG-
213 50-ohm coaxial cable, via an RF
feedline choke consisting of 20 turns of
RG-213 cable wound on a 20cm diam-
eterplasticformer (made from an empty
chlorine bucket). This choke helpstopre-
ventfeedlineradiation, inparticularonthe
3.5MHz band. A more expensive alterna-
tivewouldbe the use of ferrite beads atthe
feedpoint; however, notrace of seriesreso-
nance hasbeenfoundonthefourbands.

ADJUSTMENT

ONCETHEGlenForrestMarconihasbeen
erected, it is easy to adjust if necessary.
Using afew watts of RF and withthetrans-
ceivertunedtothe 80mband, plotthe SWR
curve of the antenna, to find the lowest
SWR. If the antenna shows a SWR curve
withalowest SWR ataround 3.65MHz, no

adjustmentsahouldbe necessary.Inthese
circumstances, ifthe antennahas similar
vertical/horizontal dimensionstothe one
usedat VK6VZ,itshould showan SWR of
around 1.8:1 at 3.8MHz and an SWR of
around 1.6:1 at 3.5MHz - the results ob-
tained at this station.

Ifthe antenna needs trimming, remem-
berthatadding or subtracting about half
ametrefromeachwire willlowerorraise
its resonant frequency by around 100kHz.
Take care to add or subtract equal
amounts from each wire when making
adjustments - unequal amounts will
change/distortthe broadband qualities of
the antenna.

With regardto the 10, 18 and 24 MHz
amateur bands, as expected the SWR
curvesareveryflat. The VK6VZ antenna
shows an SWR of around 1.5 to 1.6:1
across the 10MHz band, 1.3 to 1.4:1
acrossthe 18MHzbandand 1.1:1across
the24MHzband.

CONCLUSIONS

THE GLEN FORREST Marconi gives a
no-compromise performance onthe four
amateurbands 3.5/10/18/24MHz, withan
SWRof1.8:1 orbetteracrossthem all.

The performance of the VK6VZ version
of the antenna seems in practice to be
virtually omni-directional on all four bands,
although no antenna radiation pattern
plots have been made. If more of the
antenna is horizontal than vertical, the
antennawilltendtobecomedirectionalin
thedirectionofthe horizontal partofit, in
particularon 18 and 24MHz.

On 3.5 and 10.1MHz, contacts have
been made by VK6VZ with stations all
over Europe, Asia and North America,
while its DX performance on 18 and
24MHzisasgoodasanysingle-element
type of antenna | have used on these
bands. 24.8 MHz produced a QSO with
the TOODX DXpedition on the St Pierre et
Miquelon Islands (avery difficultareato
contact from VK®6) for an all-time new
country -through anenormous pile-up of
Europeans.

The total cost ofthe antenna (less the
RG-213 feeder/feedline choke) is esti-
matedataround £25 sterling.

The antenna has been up now for
around 12monthsanddeals well withthe
strongwindsthatcanbe experienced at
this location at Glen Forrest, near Perth
in Western Australia. .
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