
Stan Gibillsco W1GV/4
PO 80 x 561652
M iam' FL H l 56

The Multiband Vertical
- an aesthetically pleasing antenna

with a punch

Space l imitat ions often
dictate the use of a verti ­

cal antenna on city lots,
After a recent move, I found
myself faced with this kind
of situation, But not only
was there insuff ic ient space
for any kind of horizontal
antenna, there wasn't even
room enough for a ground­
rad ial system for my pro­
posed verti cal ! Putting the
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thing on the roof was just
out of the question. The
land lord wouldn' t allow any
defacing of the physical
plant.

In o rder to get on the air
with any sort of eff icient ra­
diator, I would have to bu ild
it to meet the following set
of requirements:
• It had to be put on the
smal lest possible amoun t of
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real estate, preferably only a
few square feet.
• It cou ld not have any
ground-radia l system (a con­
dition essentially d ictated
by the above requirement).

• It had to be relat ively un­
obtrusive - no complicated
set of spears or prongs or
guy wi res- lest somebody
compla in and start imagin­
ing all so rts of horrible RFl.
• It had to be efficient,
since my intent was to run
QRP.
• It had to cover 20, 15,
and 10 meters.

Th is may sound like a mu ­
tua lly excl usive set of pa­
rameters, but it 's not !
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".

The Vertical Dipole

The antenna described
here is a multiband vertical
dipole. It was developed as
a modif icat ion of the fami l­
iar ground-plane antenna
show n in (a), Fig. 1. A
ground-plane antenna, ele­
vated so the feedpoint is at
least a quarte r wavelength
above the ground, requi res
on ly a few resonant (quarter­
wave) radia ls in order to
have exce ll ent effi ciency
and low-angle radiat ion. But
suppose that, instead of the
radial w ires shown at (a), a
single length of tubing is
used, as shown at (b)? A
20-iTleter antenna of thi s va-
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Fig. 1. (a) The conventional ground-plane antenna, with a
quarter-wave vertical radiator and three quarter-wave radials.
(b) A modificat ion of the ground plane where the radia ls are
replaced by a single quarter-wavelength section of tubing
through which the feed/ine is run. The center conductor of
the coaxial feedline should be connected to the top section
in both cases.
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Fig. 2. Connecting three dipole antennas in para llel to get
three-band operation. On a band where one of the dipoles is
half-wave resonant, the other two are nonresonant and thus
do nor contribute to the system in an y wa y.
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Fig. 3 (b). The base mount, sho wing the 20-meter pruning
wires which act as rein forcement for the plastic pipe.
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Fig . 3(b) is a close-up
drawing of the base mount.
A short p iece of %-inch o.d .
plast ic pipe is used to msu­
late the antenna base from
the grou nd , The feedline,
consist ing o f RG-58fU coaxi­
al cable, is fed through a
Xb-inch hole in the side of
the pipe, upward inside the
lower part of the antenna, to
the feed point.

Fig. 3(c) shows the co n­
st ruct io n of the center feed­
po int. A short section of
Y. -mch o.d . plastic pipe IS

Fig. 3 (Ct The feedpoinr. To
reduce the chances of corro­
sion, the entire feedpoint
c o nn e c ti o n s h o uld be
wrapped with electrical tape
be fore the hose damps are
installed.

be good low-angle radiation
and true % -wavelength res­
onance on al l three bands.

The on ly possible prob­
lem seemed to be how to
phy si cally const ruc t t he
" mult ip le vertical dipole"
antenna. This proved easy,
req uiri ng only a modif ica­
tion of the existing 20-meter
vertical dipole.

Construction of the Main
Support

Fig. 3(a) shows the con­
st ruc tion of the 20-meter an­
ten na which form s the main
support for the st ructure.
Aluminum tubing is used for
the radiating elements, with
'l -inch o.d. at the bottom ta­
pering to V. -inch o.d. at the
top. The 8~foot sections
over lap 6 inches, so each
side of the dipole is15 feet 6
inc hes high. To obtain exact
reson a n ce, th ree sho r t
lengt hs of No, 8 soft alum i­
num ground wire are at­
t ached to the base, as
shown. They sho u l d be
trimmed so the swr is mini­
mum at the desired frequen­
cy. A good start ing length
for the wires is 18 inches.
St rain insulators should be
used so the w ires can pro­
vide ext ra support for the
antenna base; othe rw ise,
high winds might cause the
antenna to blow down. (It's
over 30 feet high!)

have rnultiband capability.
Because of the feed m eth­
od, add ing traps d id not ap­
pear feasib le. (It would not
be a good idea to run the
co ax through the trap Indue­
tors.I One technique, com­
monly used w it h home-brew
multiband d ipo le arrange­
ments, came to m ind : Sim­
ply place the dipoles for
each band in parallel . Fig, 2
illustrates this scheme.

This k ind of antenna wi l l
work very well on 20, 15,
and 10 meters; on each
band, the antenna cut to the
proper length wou ld accept
and radiate electromagnet ic
energy , wh ile the other two
antennas would not, since
they wou Id be poorly
matched. The result would

I-~,,""- l' 0 .0
" LOOjG

1-- '" 0.0
I' LOI<G

CO.l K --"",,L_ /T O " 'G

Multiband Operation

O ne of my requirements
for thi s antenna was that it

netv wa s co nst ructed and
tested at W1 CV/4 and was
found to perform exception­
ally wel l.

How d oes an antenna
such as that shown in (b),
Fig. 1, work?Actua llv, it can
be thought of as simp ly a
grou nd-plane antenna in
whic h the set of radials is
brought st ra ight down from
the feedpoint. It may al so be
thought of as a vertical di­
pole in whi ch the teedline is
brought in f rom the under­
side, directly through the
lower rad iat ing sec t ion .
However you want to visual­
ize this antenna, though, it
works -well !

Fig. 3 fa). The o verall cons truction of the 20-meter main sup­
porr is shown. The tubing is slit and d am ped together with
hose damps. Overall height, assuming the base is 2 feet
above ground le vel, is iust o ver 33 feer.
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Decoupling the Line

Since this is an unba l­
anced a ntenna, meaning it is
not sym metri ca l with re­
spect to the teedline. it is
possible that there may be rf
currents on the shield of the
coax. This is espec ially li kel y
if the feedlme happens to be
a mu ltiple of an e lectrica l
half wavelength on the oper­
ating frequency.

To decouple the line, the
first thing to do is make cet­
tain that the length of the
line is as far away from res­
onance as possible on all
three band s simultaneous ly.
Fig. 5 shows some of the
best lengths, as well as those
le ngt hs that s ho u ld be
avoided. (Note that a feed ­
line lengt h of b6 feet is espe­
cia lly bad since it is resonant
on all three bandsl)

If this technique does not
solve the problem, then you
will have to install a choke
in the line. To do this, simply
wind the coax about 20
times around a piece of
2-inc h o.d . plast ic pipe, se­
cu ring the coi l in place with
e lect rical tape. The choke
shou ld be placed at the

length will depend, to some
extent, on how close the an­
tenna is to trees and other
obstructions. (The antenna
should be located so that it
ca nno t fallon utility lmesf)

Theo retic a l e leme nt
lengths (fo r each side of the
d ipole) are given in Table 1
as a function of frequency
on 10 and 15 meters. At
W1GV/4, the elements were
trimmed for 21 .100 and
28.500 MHz, and the lengths
turned out to be about an
inch shorte r than the theo­
reti c al va lues on both
bands. This was probably
because of the abundant
foliage on the property.

If you find that the reso­
na nt lengt hs appear no ­
where near the val ues given
in Table 1, fi rst chec k to be
su re tha t there a re no short
circuits to the mai n eleme nt.
If the re are none, you mig ht
have antenna currents on
the feedhne.
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The element e nds are se­
cured as show n in Fig. 4(b).
Crimp the wire slight ly, as
shown, afte r slidi ng a plastic
was he r of at least I 'll inches
diame ter around it to pre­
vent short-circuiting to the
sta ndoff ring leave about
10 or 12 inc hes of wire past
the sta ndoff for pruning pur­
poses.

When trimming the ele­
ments, it Wi ll be necessary to
raise and lower the antenna,
since both the bottom and
top e lements must be cut to
the same length. The fina l

should be precu t to 8 feet &
inches (some shortening will
be nee d ed to resonate
them). The 15- and 10-meter
e lements are made of NO.8
soft aluminum ground wire
and are spaced from the
20-meter main support on
opposite sides, as shown, us­
ing 6-inch clamp-on TV
standoff ins u lators . Ca re
must be taken to see that
the wires do not come into
contact with the 20-meter (' I­
ernent. except of course at
the feed poi nt. Ele c t ri cal
contact at any other poi nt
will d istu rb the resonance
on 15 or 10 meters. The
wires must be pulled tight,
and they must not touch the
metal rings on the standoff
insul a to rs.

Fig. ., (b). Method of securing
the ends of the wire ele­
ments. A few inches should
be left free for pruning.

Adding 15 and 10 Meters

Fig. 4{a) shows the com­
plete antenna, illustrating
the Insta ll a tion of the 15­
a nd 10-meter elements. The
15-meter elements should
be precu t to 11 feet 2 in ches;
the 10 -m et er e le me n ts

base mou nt be properly as­
sembled. The tubing at the
bottom should be drive n at
least 12 inches into the
ground. The set of resona­
tor/guy wires should be
tight, have a slant of at least
45 degrees to the vertical
(less than 45 degrees to the
hori zon tal ), and the ir an­
chors shou ld be very sec ure.
Also, don't forge t the li ttl e
rubber cap at the top of the
thing! little details li ke th is
could be respo nsible for a n
early dem ise if neglected

Fig. -1 (a). Overall picture of the completed vertical dipole.
The 10- and 15-meter elements are spaced 6 inches from the
main support.
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used . Drill a X ~-inc h ho le in
the side of the pipe at the
center, as shown. and bring
the coax out. The shield is
connected to the lower part
of the antenna, and the cen­
ter conductor to the top, via
those convenient ho se
clamps. It's a good idea to
tin the exposed leads with
solder and wrap the enti re
connect ion with electrica l
tape before clamping. Those
hose clamps se rve to hold
the antenna together me­
cha nica lly as well as electri­
ca lly. so be sure to put them
on tight. You might even
w ant to put a se pa ra te pair
of clamps on the tubing in­
dependent of the electrical
connections to ensu re rig id­
ity of the structu re.

Since this anten na is qu ite
large, it is important that the
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Fig. 5. reedtine resonant lengths are sho wn by dots and solid
lines; these lengths should be avoided. Ideal length .. for a 20-,
15-. and tts-meter ieediine are shown by an .\ \'l/ith a dotted
line. Resonant frequencies chosen for this chart are 1.1.175.
21.225, and 28.500 MHz, representing an approximate medi­
an for each band.

Adding More Bands

It should not be difficult
to add elements for the new

Element
Length

11 '2 ~

11 '1 ~

11 'Ow
11 '0 "

10 '11 w

8'4 w

8~"

82"
82"
8'1 ~

8U"
7'1 1 w

Frequency
(MHz)
21.000
21.100
21.200
21 .300
21 .400

28.000
28.250
28.500
28.750
29.000
29.250
29.500

fable 1. Theoretical teso­
nant/engths for each side of
a dipole antenna as a func­
tion of frequency. These
lengfhs are soorcramete be­
cause of possible capaciti\e
loading effects from nearby
objects. Lengths are to the
neare_<;f inch. These values
are measured from the feed­
point connection along the
wire to the end of the
element.

o n the idea . [f the results are
good, I wil l p resent them in
a future article.•

bands at 18 and 24 MHz
once they are opened for
amateur use. These ele­
ments could Simply be
placed in parallel With the
o ther three antennas.

There appears to be some
possib il ity that, by adding
enough elements of progres­
sive lengths in pa rallel, it
might be possible to build a
broadband antenna capable
of cont inuous coverage be­
tween two set f req uencies
There are some st ruc tural
problems invol ved wit h this,
but I am present ly worki ng
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have been worked, o ften
\o,..hen competing against sta­
tions using vagis or quads
and m uch m ore power.

The swr at resonance is
better than 2 on all bands. It
gets up to about 4 at the top
end of 10 meters, since I ad­
justed it for 28.500 MHz . No
matching network has been
necessary to obtain proper
transm itter tuning in normal
operat ion.

"

point where the teedline en­
ters the base of the antenna
After the choke has been
woun d, t he re mai ni ng
length of l ine to the rig
should be nonresonant . as
shown by Fig. S

A choke coil should be rt"­
quired only if high power is
used, since the probability
of getting rf in the shack in­
c reases with the power out­
put of the t ransm itter.

Performance

Using only 10 Walts out­
put, many contacts have
been made on all three
bands The low -angle redia ­
tion of this antenna appears
to be exceptional. whi ch is
to be expec ted o f a vert ica l
dipo le. The cu rrent loop is
elevated abou t 17 feet
above ground; this helps re­
duce absorption by nearby
obstructions.

Particula rly on 10 meters,
where very li ttl e power is
needed to produce OX, sev­
era l European cou nt ries

(713) 464·7720 Dick-WB5JWL
Gordy·KD5NQ

PATENT PENDING

Featuring The Wondermatch Driven Element

" Th B' J h " .e 19 0 n 13 Element Quad 22' Boom 16.5dBd
ga in FfB 30 dB Mast Size Up to 2" Bandwidth 144-145 MHz
$89,95

" The Little John"·· 11 Element Quad 18' Boom 15.5
dBd gain FIB 30db Mast Size 2" Bandwidth 144-1 45 MHz $69.95

"PTG 5 . I"···peCI8 9 Element Quad 13' Boom 14.8
DBd FIB 30 dB Bandwidth 144-1 46 MHz $69,95

Six Meter
"6·PTG·4" 4 Element Yagi 13' Boom 12 dB r Mast Size 2"
Longest Element 115" 50-51 MHz $79.95

You've Heard About Us On The Air, So Call Collect Between
8AM-10PM Or Write For Deta ils

ANTENNAS FOR HF, VHF, UHF
Two Meter

• Measured at JWL Laboratories
•• First Place Winner at Baton Rouge Gain Measuring Contest
(7/31/82).
•• • Second Place Winner at Baton Rouge Gain Measuring Con­
test (7/31 /82).

WL ELECTRONICS
9138 Western Drive
Houston, TX 77080
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