W5GI “"Mystery Antenna”
Steve GOKYA

W5GI's “Mystery Antenna” gets a lot of attention. Possibly because of its daft
name.

It looks like a G5RV, but W5GI (now SK)
used coax stubs to give what he called “a
coaxial colinear array on 20m”. It consists of
a half wave length (at 20m) of 300 Ohm
ribbon that feeds a dipole centre. Either side
of the dipole centre are two pieces of wire
17ft long.These are then each connected to
the inner of a 16ft 6in piece of RG58 coax.
The outer is left unconnected. The far end Of e ————
this is then shorted and connected to a

further 17ft of wire, giving an antenna with a total span of 101ft.

Update: To save time I have appended the original CW magazine
feature at the back of this PDF.

The only difficulties are making sure that the joints are strong enough to
support the weight (there are many reports of breakages) and that it is best to
use shrink wrap tubing on the joints to waterproof them.

Cutting the ribbon feeder to an exact half wavelength (taking into account the
velocity factor of the cable) is a little problematic.

One solution relies on the fact that a true WERE Mystaxy dMatei
half wavelength of feeder will always NP
replicate the impedance at its far end. So, . e mam

put a 50 Ohm resistor on the far end of your
300 Ohm ribbon feeder. String it up in clear
space and trim the length until you see a 1:1
SWR at 14.175MHz when using an antenna
analyser.
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Update: Have just built another version of this antenna and the
resistor method works a treat. I used 300 Ohm ribbon from Moonraker
in the UK and the have wavelength came out at 8.3m (27ft 3in).

It is likely to end up between 8.2 and 10.7m (27-35ft) long.

Now, the “mystery” part of the name refers to the fact that it is supposed to be
almost impossible to model as it uses coax stubs.

This is really nonsense, as it seems quite easy in any NEC-based program to
model stubs. My results modelling the W5GI in MMANA-GAL seem to agree
with Steve G3TXQ's real-life results and VK10D's modelling.



What we can say is that W5GI said that the stubs caused the antenna to feed
the three radiating elements in phase. But all the evidence points to the fact
that the antenna does NOT have three in-phase
elements on 20m.

The modelling and real-life results show a six-
lobed pattern - just what you expect with three
half waves fed out of phase.

But the question is, does the antenna “work”? Is |
it worth making?

I built a W5GI (I refuse to call it a "“mystery
antenna”) to see how it would compare with
other antennas.

Mine is fixed over the roof where I used to have |
a full-size 80m OCF dipole and I have been able
to compare it with an 85ft W3EDP end fed, a

65ft inverted L, a multitude of dipoles and a ,
Western HF10 (see other review) among others. |

SWR figures

In the original write up W5GI quoted low SWR
figures for the antenna that were mostly below
3:1. Unfortunately he didn't say how much or
what type of feeder he used, as put a long
enough piece of lossy feeder on and you will end up with a low SWR on ANY
antenna.

My own figures (see above), taken when the bottom of the ladder line is fed
with 15ft of RG58, showed that it isn't such a good match on all bands.

What I did decide to do was see if I could optimise it for 80m as this is the
band I really wanted to use it on for the RSGB 80m Club Championship. As the
lowest SWR point was below 80m I decided to shorten the 300 Ohm feeder by
about 12 inches and then fold back the ends of the antenna. I ended up with
the lowest SWR point at 3.6MHz (2.4:1). This also improved the match on 20m
and 40m, but made it worse on others.

But how did it perform on all bands? Here is my analysis:

On-air comparison with loft-mounted multiband dipoles/ Western
HF10/ W3EDP 85ft end-fed long wire.

80m
Inter G signals better than W3EDP - up around 10dB. DL 0-5dB better. Better
than Western HF10 and 65ft Inverted L on both inter-G and further afield.



Conclusion: The antenna is quite useful on 80m if you can't fit a full-
sized dipole in. It works well around the UK and lots of DX has also
been heard in the middle of the night. In essence it shouldn't be much
better than a G5RV though.

40m

Inter-G 5dB better than indoor dipoles. 10-15dB better than Western HF10.
Similar to W3EDP. Germany - similar to W3EDP, sometimes 5dB better.
Belgium better by 5dB, Ukraine similar. Better than inverted L by 10-12dB to
Germany.

Conclusion: The antenna is quite useful on 40m as well. If you are
looking for an 100ft antenna just for 40/80m it is worth considering,
along with the G5RV/ZS6BKW and W3DZZ.

30m

Czech rep. - 3S pts better than W3EDP. DL similar to W3EDP or 2S pts down.
Noise level 3 S pts better, therefore better S/N ratio. Down 10dB on 65ft
inverted L. Similar results to MF]J-1786X magnetic loop.

Conclusion: Not a brilliant match on 30m - will get you going, but you
could be better off with a dipole for this band. I did work T32C (East
Kiribati) with it, so it can't be too bad!

20m

Noise level 3 S pts better than W3EDP. 1 S pt worse than Western HF10.
Similar signal strengths to Western HF10. 10-20dB down on dipole to YU1.
Croatia similar strengths. Dipole slightly better or equal to Italy, but noise level
better. US (Iowa) similar on all antennas. RBN and WSPR tests show HF10
better into Italy, but W5GI better into parts of USA.

Conclusion: Tests show the antenna's multilobe pattern on 20m. This
can work in your favour or work against you. There have been many
times that I've switched to the W5GI and weak signals have just
vanished. At other times signals have occasionally become stronger or
are equal to a dipole. This is frustrating as whether you class this as a
“good” antenna on 20m depends on whether the station you wish to
work is on a lobe or not. I have seen a similar performance on a G5RV
and despite claims from reviews on eham.net, I'm not convinced that
the W5GI is the stellar performer on 20m that some people think it is.

17m

US (Virginia) similar to dipole. Illinois 3 S pts down compared with HF10.
Belarus similar strengths. Sweden better than dipoles/HF10. Ukraine 1 S pt
better than HF10, 4S pts worse than dipole.

Conclusion: Altogether, about 2-3 S points down on HF10 and dipoles -



quieter, but not good

i5m

Noise level 0-1 S pt better than 40m dipole. Similar to Western HF10. 2 S pts
down to Med. 1 S pt better to SV. EA 0-2 S pts better. UA 2 S pts better. 3 S
pts better.

Conclusion: Livelier than the Western HF10, but not a very good
match.

12M - nothing heard, so no tests.

10m

EA signals 3 S pts down compared with dipole (firing wrong way). 1 S pt down
to EA8, RA. 3 S pts down to 9A.

Conclusion: Not a stellar 10m performer. You might be better off with
a dipole.

Rig used for tests Icom 756 Pro3
Was the rig's internal ATU able to tune? Yes, on all bands bar 6m.

So only 6m was a problem - if you have a Yaesu rig (in which the internal ATU
doesn't seem to like matching much above 3:1) you may have problems.

Overall conclusion

This is a tough one. Overall, I liked the antenna's performance on 80m. It
seemed to outperform the 132ft OCF dipole that it replaced. I think this may
be due to the fact that the ends are in free space, whereas the ends of the OCF
came down to almost ground level - one was wrapped around the back wall of
a shed to fit. I think this proximity to an “earthy” object didn't help the OCF's
performance, but I did manage to work VP8 The Falklands on it, so it couldn't
have been all bad.

Update: I have been using the W5GI in the RSGB's 80m Club
Championship and people often remark how loud I am, despite the
antenna lying on the roof. Just beat my own personal best score on CW
this week so it is working!

It also seems useful for 40m, giving a relatively easy match and good
performance. I have broken pile-ups into Europe with it on 40m. Once you
climb past 40m it become a little more unpredictable.

This can be a characteristic of “"long” antennas, where their multilobe pattern
either works for or against you.

In conclusion, I'm not sure that the antenna works any better than a G5RV. In
fact, if you are looking for an antenna of roughly the same length, with similar
performance, but with a better match check out the ZS6BKW variant.



On the following page are my predicted radiation patterns. Tests are still
ongoing see whether these actually equate to reality, and at the moment the
jury is out.

I'm trying to work out where exactly the nulls are as this would give a clue as
to whether the model is correct or not.

I still need the bands to be in a better shape before I can come up with a
definitive answer. Is it a bad antenna? No, I've tested worse — and some that
cost a lot more money. Is it a multiband antenna? Well, yes, but it doesn't offer
a 1:1 match on all bands. In fact, mine doesn't offer a 1:1 match on any band.
But then neither did the original designer's!

For the sake of an afternoon's work, some coax and a piece of ribbon feeder
you can build one and try it for yourself.

Overleaf are my modelled radiation patterns. Note that these are for the
antenna mounted flat top at about 10m. If you put it up as an inverted V, with
the top at 10m and the ends at, say, 3m the whole pattern changes completely
(see below).

The lobes virtually disappear and it ends up pretty omnidirectional as you can
see below for inverted V plots for 20m and 10m. On 20m you end up with
radiation broadside to the wire, just a like a half wave dipole.

Steve GOKYA, September 2011

Postscript - 13" October 2011

Having just worked T32C after a lot of work, I wondered if it would better
feeding the W5GI with a 4:1 balun at the point where the 300 Ohm ribbon
meets the coax.

The end result was that the SWR figures were even worse as it has quite a low
impedance to start with. What I did find was that water had been finding its
way into the coax - even with self-amalgamating tape it had been running
down the 300 Ohm feeder straight into the connection.

This is because it is hard to get SA tape to completely fill the gap on the 300
Ohm feeder due to its ridges. I have now replaced the coax and used sealing
mastic on the joint to stop this happening again.

Conclusion: I don't think feeding it with a balun is a good idea — stick
to the ribbon/coax. You can always coil some coax to create a choke
balun.



Below: Plots for W5GI raised as an inverted V

Inverted V 20m Inverted V 10m




Ga  7.1dBi=0dE (Horizontal polanzation)
F/&: -1.07 dB, Rear. Azim, 120 deg, Elev. 60 deg
Freq. 3650 MHz

Z 13 148 - j32.369 Ohm

SWR: 5.5 (50.0 Ohm),

Eley: 90.0 deg (Real GND '3.00 m height)

(For elav. angle 45 0 dg Paak:5 5 dBi)

“an

Ga . 606 dBi = 0 dB (Honzontal polarization)
F/B: 0.00 dB; Rear: Azim 120 deg, Elev 60 deg
Freq. 7.050 MHz

Z 48 252 - 117 8089 Ohm

SWH' 7 6 (50 0 Ohm],

Elev 457 deg (Real GND '3 00 m height)

Ga 8508dBi=0dB (Honzontal polanzabion)
F/B: 000 dB, Rear Azim 120 deg, Elev. 60 deg
Freq 10 120 MHz

Z 36.759 + j243 737 Ohm

SWR. 34 4 (50.0 Ohm),

Elev 30 8 deg (Real GND  3.00 m height)



; Ga  8.05d8i = 0dB (Horizontal polarization)
Fi/B. -1.84 dB, Rear Azim 120 deg, Elev. 60 deg
Freq 14 150 MHz
Z: 102195 - j83.753 Ohm
SWR: 4.0(50.0 Ohm),
Elew. 22 1 deg (Real GND :3.00 m height)
o
-3
-10
i Ga 883dBi=0dB (Horizonlal polanization)
F/B -3143 dB, Rear Azim 120 deg, Elev. 60 deg
Freq: 18.120 MHz
2. 71424 - j353 580 Ohm
SWR: 37.1 (50.0 Ohm),
Elev: 170 dag (Real GND' :3.00 m height)
-3,
AP
-20
40

Ga 9.24d8i=0 aﬁltmnzontnl p.nlm.zahm':' -
F/B -18 94 dB, Rear Azim 120 deg, Elev. 60 deg
Freq 21.200 MHz

SWR. 32 (50.0 Ohm),
Elev. 14 7 deg (Real GND 3.00 m height)




i Ga 1025dBi = 0dB (Honzortal polarization) %
F/B -3 58 dB; Rear Azim 120 deg, Elev 60 deg
Freq: 24 840 MHz
Z: 93.789 - 4.017 Ohm
SWHR 1.9(50.0 Ohm),
Elev 12 6 deg (Real GND 3 00 m haight)
& &
-3
L ; e %
: Ga 89dB=0dB (Morizontal polarization)

FE/B -266 dB; Rear. Azim 120 deg, Elev. 60 deg
Freq: 28.500 MHz

Z: 1406.800 + j1301.192 Ohm

SWR: 52 2 (50,0 Ohm),

Elev: 1.1 deg (Real GND 3 00 m height)

Based on W5GI Antenna mounted flat-top at 12m. The antenna run is along
the Y axis (vertical on the page). Modelled in MMANA-GAL.

(These models are currently experimental and need verification by way of real-
life tests)



Antenna Special!

“Hello World”’=The Story
Bechind the Story
2003 CQ Hall of Fame

Inducteces

On the Cover: Chuck O'Neal. K1KW,
U.5, $4.95 / Canada $6.99 of Bolton. MA. Details on page 80.
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In the best amateur tradition, W5Gl has designed a mulfiband wire
antenna that confounds the antenna modeling software, but passes the

most important test of all: It works ... well.

The W5GI Multiband
Mystery Antenna

BY JOHN P. BASILOTTO," W5GI

fo *3*- Betwsen 27 and 35’ epending
o ol o )!P'_T“h‘h“

Fig. 1= Schematic drawing of e WSGI Muliiband Mystery Antenna. See text lor defails on connection of goax seclions in
center of arlenna legs and on length of twinisad stub,

-
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Photo A- Full view of the WSG! Multiband Mystery Antenina, with all ssctions short-
ened considerably for Mustralion.

tion, the antenna had 1o be usable as a
GSRV and work at least as well on the
other HF bands. The answer 1D my
needs was a skywire thal Incorporaled
the of m 3-element collinear
and the ank@nna.

In s standard configuration, &
WMMMMm
stubs added at the ends of a cantor-
neous AF current in tho end slomenis
in phase with that in the canter alemant.
You can make these phase-reversing
stubs from cpen-wire line or coaxial
cabie. Normally, & shorted guarier-

stub is used, bul an open-ended
half-wave stub would also work. The
probigm s that the dangling stubs are
unwieldy andior unsightly

in his article Taylor described @ low-
profia oollinoar esaxial array. Ac-
cording to Taylor, when you apply an
RF voitage 10 the canter conducior at
the open end, the slub causes a voll
@ge phase |ag of 180 degrees at the
adjacent cocax shiekd. This happens
because the AF s delayed by one quar
ter-cycle as it passes from laft 1o right,

Photo B— Connection of inner end of coax section (closer fo center). Note thal
only the centar conductor is connectad lo the wire.

inside the coax to the shorted (opposita)
end. Thera's ancther quarter-cycle de-

BMenges
the shield at the open and. Add up the
delays and you et a total time dalay of
one-hall cycle. or 180 degreas. In es-
sence, the coax section serves two pur-
poses: It provides the necessary delay
and provides pan of the radiating ele-
ment in a collinear array.
initial version of the antenna used

the Taylor flormulas, culling the wires (o
8 quarter wave length using 234%{MHz)
and cutting the coax seclions using the
same formula, but adjusting the Bagihs
to compensats for the velocity factor of
the specific cable used. The first version
of my antenna worked wall on 20 meters
bt faded as a mult-band andenna,

| budt & eacond antanna. but thie ima
# cut the coax o the same length as the
wirg. My reasoning was thal perhaps
the coax didn behave like coax and
therslore the velocily factor wasni
appiicable. To my amazement, the new
antenna padormed excaptionally well
on 20 maters. had low SWH, and par

Installation deta
wre: 14 AWG
0O K 8
Laoder4ne:  Cut 1o hall wave lengih
30 metars using
BPErTpriate vedosity factor
with MFJ 259 Analyzec)
SWR R X
m g 42 a4
3650 ] Bt
3850 s 44 (4]
3950 ARl 36
L W A s 12
TR 8 2 25
o2 R
e LY T e 5
: : e
m’

tanca (R) In ohms, and Reactance (X}
n ahms.

foemed just as well as my G5AV refer-
ance antenna on the other HF bands
and & malers.

Step-by-Step Construction

The WEG! Mudt-band Mystery Anterna
looks like a plain dipole (fig. 1 and photo
A} and i3 very simpia to Duild. You will
need three wish-bone insulators, about
70 ft. of wire { 14-gauge housahold elec-
brical wina works welt), enough twin lead
or opan wire to make a halt-wave sec

Bon an 20 matars {1 bouind thal wiriciow
typa, 18-gauge, 300 ofum NbOon works
best?), 34 fi. of RG-8X mini-coax, an
elactrical connecior! to connect the twin
lead and coax, and shrink tubéng to
cover the exposed coax |olnts. The
antenna can be builtin less than an hour
whan you have the above materals

www Co-amateur-radio.com
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M&Mdmwdmmmmbmnmj.mm
Balh cenler conductor and shield are connected lo the wire.

When you're ready 1o proceed, do the
folbowing:

-G\II:WQ wire into four equal
the two lengths of coax to 16 k.
8 in. sach,
* Cuta 20 meter haif-wave section of
i ooty ot | veed 300 G
s line with & VF ol .81, for a
total length of 30 ft. 450 ohm, mm
ehm, or homemade open-wire line
mmmmmwb
one-hall wave at 20 meters. Actual
length obiviousty will vary, typically be-

twapn 27 and 35 t., depending on type
and facior.

« Trim 2 in. of brald from one end of
both lengths of coax (item A),

« Trim 1 in. of brakd and canter nsu-
lator from the end of both comx

" sactons (item B)

+ Build a 20 meter dipoie without end

The next two steps of the construction
involve connecting only the

. process
“innar” end saction of the coax Seciion

o one end ol the dipale; the shieid is not
connected 1o anything here. Al the other
gnd of the coax saction both the coax
ghieid and second wire section are con-
necied to the coax center conductor.

» Connect one and of the dipois (o the
center conductor of the coax (item A)
and cover with shiink 1Wbing (phata B).

» Connect the end of tha
coax (iem B) 1o !
wirg saction, cover with shwink fubing,
and connect o end insulater (phate C).

+ install the twin lead through the
holes of the center insulator (you may
have to enlarge the holes) and solder 1o
antenna wire (photo D).

|

Phoio E- Cannection of iwinkead o coax. Short lenglh of coax sechion is for ifus-
tration only. All connections should be weatherproofed with shrink-fubing,
CoaxSeaki, or similar.

| axcellent resulls, Table | shows

conducior al leas! 25 N. high, Mine s
installed in a horzontal plane; howev-
ar, others have installed the ‘Gl antan-
na as an inverted-Ves and are

typ-

ical SWR rasults for this amenna.

pattern
antenna. This is typical of a 3-element |
collinear array.> On alf other bands the |

1. Jamas E. Taylor, "COCOA-A Collin- |
aar Coaxlal Array,” 73 Amanew Radio,

August 1968 24.

2. M. Walter Maxwell, Refloctions If |
Transmission Lines and Antennas,

Waorldradio Booka 2001 20-10.

3. Availabie from the Wireman and .

ofther sources.,

4. Available from most electrical pars |

outlets.

5. Far a simple explanation of collin-

aar arrays, read Troubleshooling Am-
tevinas and Feediines by Fla'phTyrrei
WITF.
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