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In the best amateur tradition, W5GI has designed a multiband wire
antenna that confounds the antenna modeling software, but passes the
most important test of all: It works ... well.

The W5GI Multiband
Mystery Antenna

article describes an antenna
mnmmmimﬁuh‘;

willl weairk with meost radios, with or with-
cuf an antenna tuner. itis approximatety
o e e
and |3 !
I mﬁnmwm a ruch bat-
jer pariormer, espacially on 20 meters.
During the lasi teo-plus years the
antenna described harain was built,
installed, and used by amateurs al var-

indicates that the antenna mel or
muwmm
. anienna comos
mwmuHHMHm
impossible, 1o model and explain why
tha antenna worka &s well 85 it doas.

"B08 Mariner, Auglin, TX TE7H
gl <wapkRaol. coms

BY JOHN P. BASILOTTO,* W5GI

Owver bwa years ago | moved 10 & new
OTH. Like masrry other amabeurs, | suc-
cumbed to my wile's demands, which
algo meant living in & community thal

fowars and most antennas.
Forunataly, the ol we purchased has
Wi large cak trees aboul 130 . apart,
which allowed installation of wire anten-
nas at about 25 . above ground. | Ini-
fally installed a GERV bocause | work
micstly 17, 20, and 40 maters and had
gy sk weith it on these bands a1 other
locations. Although the GERY worked
wigll, It did rot prowvidke tha periormiancs
| had hvopexd for.

COwverapariod of saveral months | ired
avarety of popular antennas —hull-size
loops for BO and 40 metars, & oM
cial multiband dipole, resonant digobes,
a multiband vertical, half square, ax-
tended Jepp, and a 130 ft. dipole fad
with open-wire line. Each antenna
workad reasonably well, but | still wasni
gafisfed. In my quest to find a batier

antenna, | came across an arficle by
James E. Taylor, W20ZH, in which he
described a low-profile collinear coaxt-
al array.? it was Taylor's arliche that in-
spired my design.
The WSGI Multiband Myslary An-
tenna is fundamentally a colinear an-
fenna comprising thres hall waves in-
phaseon 20 maters with a hall-wave 20
meder line transformer. it may sound |ike
and look ke a GSAY, bul A & & sub-
glanlially differant anienna on 20
meters. Louls Yamey's antenna, alk
thres hali wavas lonfy, is an our-
ol-phaseasrial. Mr. Vamey (G5AV) had
wary specific reasons for selecting a
three-hali-wave amangamani on 210 He
warnled a four-lobe radiation pattern, at
Iunmrhuﬂnmmm
impedance. = On the other hand, | wani-
&d a sbi-lobe patiem on 20 malars, gain
broadside 1o the antenna, and algo low
fead-point  impedance 1o simplify
malching the antenna to the rig. In addi-

I.. : N i, I

e

Batwssn 27" and 35 depending
¢ 4 om type of e used

Fig. 1= Schematic drawing of e WSG! Mullitand Mystery Antenna. See text lor delails on connecion of coas sechios in
canter of anfenng legs and on lemglh of fwinisad siub,
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Phato A- Full view of the WSGI Muttiband Mystery Anfanna, with all sactions shor-
ened considerably lor Wustration.

Phoio 8- Connection of inner end of coax section (closer lo center). Note that
only the cerdar conductor is connectad fo the wire,

tion, thie antenna had to be usable as &
GSAV and work at least as well on the
othar HF bands. The answer o my
neads was & skywire thal incorporaled
the of a 3-glement collinear

TEVersing
shubs added at the ends of a centar-lsd
dipole. These stubs tha insiania-
neows AF curment in end alamants
in phase with that in the centar alamant,
You can maka these phasa-revansing
stubs from open-wire line or coaxial
cable, Mormally, a shored guariar-
wave siub is used, but an open-andad
hali-wave siub would also work, The
probkem |5 that thee dangling stubs are
urwigldy and'or unsighily

In his articke Taylor described & -
profile collinoar coaxial array. Ac-
|:,|:|r|;||ng i) Ta.'rllljr_ whan you apply an
AF vollage 1o the canter conductor At
tha open and, the stub causes a woll
age phaze lag of 180 degrees ai the
adjacent coax shiald. This happens
because the AF s delayed by ong quar
ter-cycle as it passes from lefi o right,

insade tha coax tothe shorted [opposia)
end. Thara's ancther quarter-cycla de-
lay as the wave passes back from right
o et inside the coax and amenges on
th shigld at the open end. Add up tha
delays and you get a total time dalay of
ong-hall cycle, or 180 degreas. In es-
sancE, the COaN SBclion Sarves twa pur-
poses; It providas the necassary delay
and provides par of the radiating ale-
ment in & collinear array.

My initial varsson of the antpnna usad
ths Taylor larmulas, culling the wires 1o
a quarter wave langth using 2348 (MHz)
and cutting tha coax sactions using the
same formula, but adjusting the englhs
o compansata for the valecity factor of
the specific cable used. Tha first version
af my antenna worked wall an 20 metars
but fafied as a mult-band amMenna.

| bl a second antanna. but this ima
I e the coae §o the same length as tha
wirg, My reasoning was thal perhaps
the coae didnl bahave ke coax and
tharalore ihe wvelocily lactor wasn
appficabla. To my amazemend, the new
anfenna padorrmed axscaplionally well
an 20 maters, had low SWH, and par-

Installation dels
WA 14 AW3E
coan; b B
Ladderdne:  Cul 1o hall wase lenglh
al 30 metars using
appropriate welociy factar
Parlormance (maasuremenis akan
with MFJ 259 Analyzer)
m SWR A N
1.5 42 34
3650 25 oa a1
ans0 aE A& (g
3950 4 &2 a6
o000 1.8 -] 12
Fand a 22 25
101 52 2 50
14 1.7 ar 18
143 1.5 a2 18
143 1.8 43 22
1613 18 | 13
B3 28 @
249 18 ] 23
s 21 26 .18
2038 18 < B
28 25 5 58
s0.41 23 &1 37
S35 1.2 BT i
Tabie - Measured performance of the
W5&GI Mulhiband Mysiery Anlenna at
vanous frequencies. Columng lisf fra-
quancy, SWH [allas s rafiolo 1), Resis-

tanca (8] In ohms, and Reactance (X)
e

formad jusi as well as my GSRV raber-
anca antenna on fhe other HF bands
and & maiers.

Step-by-Step Construction
The WG Muiti-band Mysiery Anfenna
lncks lika a plain dipole (g 1 and phato
A) and is very simple to build. You wil
need three wish-bone insulators, about
TO R, of wire {14-gauge housahold slec-
trical wire waorks wall], @anough bain laad
or apan wing o make a hall-wave sec
ticr on 20 matars {| found that window
pa. 18-gaisge, J00 ofm bbon warks
best¥), 34 fi. of AG-BX mini-coax, an
elactrical connector? to connact the twin
lead and coax, and shrink tubing 1o
cover the axposed coax |oints. The
antannacan be built in kess than an hour
when you have the above malerials,
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Phato C— Connaction of outer end of coax saction (farther from center). Note Hhat
Bath oenler conductor and shiald are conmeciad 1o Hie wire,

Photo D, Conmachion of winkead fo innar
antenna wires &f cartier of Bmanng.

When you're ready io proceed, do the
following:

» Gt the electrical wire info four equal
lengths of 17 ft,

» Cul tha two hengiths of coa to 16 it
& in. aach,

* Cut @ 20 mater half-wave section of
twin laad. This piece needs 1o ba adjust-
ed by its velocity factor. | used 300 ohm
window-typa lire with & VF of .81, fora
total langth of 30 it 450 ohm, sclid 300
chm, or homemade open-wire line can
be used provided the electrical langth i
ong-hall wave at 20 maters. Actual
length obviousty will vary, typically be-

tween 27 and 35 It., depanding on typa
and factor.

= Trirm 2 in. of braid from one end of
bath langths of coax (item A),

= Trim 1 in. of brakd and canbed Msi-
lator from the end of both codax
sactions (item B).

» Buiid & 20 mater dipoks withou! end
inguiators. E

The neud hao steps ol i conginacion
process involva connecting only the
“innar” and saciion of the coax section
1o one and of the » i shiladd is not
connacted io huarm, Al the obhes
end of the coax saction both the coax
ghield and second wire section ara oon-
necied to tha coax cenbir conducion,

s Gonnec ona and of ths dipols io the

Photo E= Conmection of iwinlead o coax. Short lenglit of cogs sechion i for us-

fration omly. Al connections shouid be wea

with shwini-fuhing,

CoaxSaahv, or simiar.

ponducior al kaast 25 . high. Mine is
installed in a horizonisl plame; howey-
ar, athars kave installed the ‘G1 anten-
na as an invarted-Vas and are getiing
axcafent resufts, Tabke | shows the typ-
ical SWR rasults for this anfenna.

On-The-Alr Performance

On 20 meters you should expect 3-6 08
gain over & dipods and a six-lobae radia-
fion pattern with an slongated figure-8
pattermn perpendicularto the plana ol the
antanna. This is typical of a 3-alamant
collinear array.? On all other bands the
anbenna pertorms like a G5RY, which is -
really & random-length dipale on all but
20 metars. M. Walter Maxwall, n
Raftections N, Tranamvigsion Lings and
Arternas, aptly dascribes this phe-
nomenon, Several users report it is pos-
sible o uge the antenna on 160 maters,
bt will nead fo connect the hwin

at the point where it con-
nects io the coax. On 160 the antenna
parforms fike a Marconl. Those who
have used the antenna on 160 say the
"Gl Mystery Antanna” & a quister
receiving antenna compared o other
180 matar anlennas,

As for the theory of operation, it re-
maing a mystery. Al least thres "axparts”
trigd camputer modelingihe antenna. All
thres rendered compledaly different find-
ings. | hope 1o have more sophistcated
findings at & later date. In the maantma,
anjoy what for many has been a fun pro-
ject and an excellent parormar. :

Tn conclusion, | would ke b thank the

E'm'mh“xﬁﬂmﬂ
fi-
garding 160 maters; and last, but nal
least, my wite, who provided the oppar-
D;;IEHWH build ihe

| Muit-band Mystery Antenna.
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