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Only One Antenna
All about multibands .

Bill Clarke W2BLC
764 Alta-Veer Read
Altamont NY 12009

[W2BLC@ bigfoot.com]

T
he antenna dilemma for ma ny
hams is very rea l. Not everyone
has the physical space or unlim

ited resources to insta ll multiple HF
antennas and towers. It is a lso safe to
say that many ha ms live whe re at least
some restric tions apply to a ntenna
structures- and not every ham W (llIfS

to put up towers and beams and sepa
ra te ante nnas for each hand . The rea
sons may vary from esthetics to
fi nances.

All that a ha m station really requ ires
for communications is an effic ient an
tenna for the chosen handts) of opera
tion and a rig to put a signa l into the
antenna(s). For most HF operators,
this means a n antenna capable of
worki ng all the bands, usuall y 80
through 10 meters . However. the an
tenna can include 160 me ters if the re is
the physical space availab le.

T he stngte-wire m ulli band a nten na
answer

There are several cho ices of single
wire antennas avai lable that will oper
ate on more than nne band. The term
sing le-wire means that only one wire
is used in the an tenna's construction (a
dipole is a single-wire antenna). Each

of the following a nten nas is a we ll-de 
sig ned multiband a ntenna. constructed
of a single-wire element a nte nna.
Some examples can provide gain over
a simple dipole on the higher bands.

Single-wire antennas arc not obtru
sive, are easily insta lled . a nd arc as
close to "sure-fire" as you can gC I.
Cost covers the range from a few do l
lars for a home-brew wire antenna
built with "j unk- box" parts to a litt le
over a hundred dollars for a factory
built trap antenna. The sing le druw
back for using these antennas is the
need for a tuner, particularly on the
lower bands.

An adequate ante nna tuner that is cu
pable of handling the output power of
any modem HF transceiver ca n be pur
c hased new for under Sioo. For ki lo
watt power levels. the prices start at a
little over 5250. My personal favorite
is the MFJ Differential-T tuner, which
is capable of handling my linear am
plifier and any ante nna I have ever
connected to it.

Many of the newer solid state HF
transceivers have built-in antenna tun 
ers that do the antenna matching auto
matica lly. Should you be fortu nate
enough to own such a rig , )'oU only

need to connect the fecdhne fro m a
multiband antenna to work the world .

T he Carolina Windoms

The ori gina l Wi ndom antenna was
designed hy W 8GZ in 1928 as a hal f
wave antenna. off-cen ter fed with a
single wire (th is was BC: before coax ).
'Ioday 's Carolina Windom retains the
ha lf-wave off-center fed primary c le
ment; however, it is now fed with coax
and incorporates a vertical rad iating
eleme nt (whic h is part of the fccdli nc ).
They arc we ll-constructed ante nnas
designed to be insta lled and used for
ma ny years with no further atte ntion.

The Carolina \Vindoms are uvailuble
in three sizes (for various band combi
nat ions):

I. Carolina \Vindom 160 ( 160-10
meters), 252 fee t long .

2. Carolina Windom 80 (80-- 10

meters). 133 feet long .
3. Carol ina Windom n (40- 10

meters ), 66 fee t long.
Insta llation can be either horizontal

or as an inverted vee (sec Fi~, I ).
Due to the half-waveleng th size of

the horizonta l c lement. the Carolina
Windom antenna gi ves gain over a di 
pole on all hands above the primary
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Fig , J. G5RV.

notto "ulle

Fig , 4. Trap dipole , hap llI1te/llW length is
II firm/tit' I of the 11I11I1IJl'I" a lid tvpes (~f traps
used and the bonds designedfor.

feedline

A ve ry easy a nte nna to install , thi s
one pro vides gain on ha nds above 80
mete rs and is perfect fur the horne
bre wer. It' s a simple ha lf- wave dipole
(cut for the lowest freque ncy of

planned usc ) fed at the ce nter poi nt
with 450-ohm laddcrfinc. Genera lly,
the antenna is abo ut 135 feet in over
a ll length (sec Fig. 5). The ante nna
can he designed for ..tO meters a nd up
by using a n overa ll length of 67 fee t.

Manv hams are scared away bv the• • •

laddcrlinc. However. there is a very
simple solution to the "luddcrfi nc
problcm't-c-usc a Rcmotcbalun'>' from
The Rad io Works. This device acts as
an interface betwee n laddcrlinc and
coax. al lowing easy a nte nna ca ble
e ntry in to the shack a nd simple tu ner
usage .

T his s imple a ntenna has hcc n a
standa rd for hams all ove r the world.
Like the C aroli na Windom. G5 RV,

102" redratine element

31' ladder line

c _

radiating e lement
~-~- ~~~~

trap

7\lulliband center feed

L

Tra p antennas

Trap multiband antennas have been
around for many years . Due to the
we igh t of the traps used. they tend to
be some what heavier than the wire
only antennas previously mentioned.
Trap-based ante nnas function as dipoles
for eac h hand and provide no gain as the
operating frequency increases.

T he theory of a trap an tenna is the
simple iso lation of the used portion of
the radiati ng ele ment. bused upon fre
quency. from the overa ll anten na . In
other words. each hand 's traps iso late
part of the anten na into a simple dipole
for a sing le band (sec .'ig. 4).

Some trap ante nn as usc a sing le
pai r of traps fo r all -han d coverage .
while o thers use se ve ra l tra ps . All
tra p antennas are physically shorter
tha n a full- size ante nna for a compa
ruble sing le ha nd . It is normal to need
a tuner on the lower hands for fu ll
frequency coverage . Trap an tennas can
be insta lled as horizontal or inverted
vee antennas.

Manufactured trap antennas are
available from SPI-RO Manufactur
ing. Inc . Indi vidua l sets of traps are
available from many ha m radio stores
for those want ing to build the ir own
trap ante nnas.

! used as a matching section. and is ter
minated with a coax feedlinc . The
fccdlinc runs from the matching sec
tion to the transmiuer (any length).
T he antenna must he mou nted 35 or
more fee t above the ground . due to
the laddcrfi ne ma tching sec tion (see
Fig. 3 ).

The G5RV antenna provides gain
over a dipole on all hands above 80
me ters and functions well with the
auto tuners found on many of the
newer HF rigs. It can he install ed as
a horizonta l o r in verted vee ante nna.

Constructed G5RV antennas hv Van
Gorden Engineering arc available
through many amateur radi o equip
ment outlets. The Radio Works a lso
produces a G5RV anten na . As ,:I home

brew project. the G5 RV is a popu lar
ante nna. with pan s readily available
from ham stores and the suppliers
listed at the end of this article .
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The G5RV antenna

The G5RV antenna is a small single
wire antenna. fed with coax line. and
only 102 feet from end to end. It wo rks
on the ~m-Io meter bands . T he an
tenna is cc ntcrfcd with a 3 l-foot sec
tion or 450-oh m laddcrfinc . which IS

Fig. J. Carolina Windolll . All[igures lIor ro
scale.

design hand. The primary design hand
is the lowest operating band H O. SO. or
160 meters), The ante nna should he
mounted 30 or more feet above the
ground.

An offshoot of the Carolina Windom
is the Carol ina beam. .... hic h is essen
tially a bent version of a Carolina
Windom tak ing only 82 fee t of hori
zonta l space for insta llat ion, The Caro
lina beam IS designed for improved
performance in the OX hands. but per
forms well on the 80 and ~O meter
hands (sec Fig. 2).

Carolina series antennas arc available
from The Radio Works.

Fig , 1. Carolinabeam,
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135' radiating element

ladder line
(any length)

Remoteg afun

An Stl-mcter version would he 3..0
feet long overall . with the laddcrline
29.5 feet long before the 4 : I ba lun. A
40-meter ve rsion would be 17 1 feet
and 1..1-. 7 feet. respectively, There is no
reason that laddcrline cou ld not be used
from the feed point to the shack. as with
the muhiband centcrfcd antenna.

The double ex tended zc pp can he in
sta lled horizonta lly or as a n inverted
vee.

half wave length radiatmg element

ladder line
(see text]

shack end of th.. feedl;.....
(see texu

Endfed zepp Fig. 7. Endfed :c'PfJ "

feedlinc

Fig . 5. M /lI! immd dipole.

Double extended zepp

and tr ap a ntenna. it can be insta lled as
a horizonta l or inve rted vee .

The following antenna suppliers se ll
products as indicated:

Antennas West
Box 50062
Provo VT 84605
(SO1) 373-8425
Constructed a ntennas

SPI-RO Manufacturing. Inc .
P.O. Box 2800
Hendersonville NC 28793
(800) 72S-7594
Construc ted ante nnas

The Radio Works
P.O. Box 6159
Portsmouth VA 23703
18(0) 280-8327
[www. radioworks.com I
Constructed antennas. wire, fecdlincs.

rope, insulators. Remotcb ahm!"

Davis RF Co .
P.O. Box 730
Carl isle M A 0174 1
(SIX) 328-4773
[www.davisrf.com I
Wire . feedlincs. rope . insulators

Su pplie rs

An ofte n ove rlooked home-brew
mu ltibund antenna is the endfed zepp
(sec Fig. 7 ), Based on an antenna
originall y used on the zeppe lin air
ships. it is a capable hul f-wave design
provid ing multihand usc a nd gai n on
frequencies above that ofdesign . Careful
planni ng: must he used with th is a n
tenna to preven t RF fr0111 entering the
shack via the fccdlinc .

The fccdline must he one-quarter
wavelength and the mai n element a
half wavelength long . Althoug h the
di agram shows the fecdli nc leaving the
main e leme nt at ri ght angles. this is not
a requireme nt. The feedline can he
brought into the shack and connected
directly to a tuner. or a Rcmotebalun' >'
cou ld he used .

The endred zcpp can be used on
hands above that of des ign and pro
vidc s gai n over simple dipoles . End
feed may a llow easier antenna insta lla
t ion in some instances. This antenna is
.I home-bre w project.

The dimensions for an gu-mctcr
cndfed zepp ca ll fur 450-ohm
laddcrlinc to be 67 feet long and the
mai n element 10 he 134 feet long. A
40-meter ve rs ion wo uld he 67 feet and
33.5 fee t. respective ly.

1.28 wa\ e lenplh I'3diatinlZ element

S imilar in appearance to the prcvi
o us antenna IS the double ex tended
zepp (see Fig, 6 ). Its advantage IS a
nearly 3 dB gain over a simple half
wave antenna on the band of design
and that Improves as you move up
through the ha nds. The antenna's ma
jor draw back is its sheer size. It is an
exce llent candidate for home-bre w,

The double extended 7epp IS 1.28
wave lengths long at the design fre
quency. The orig inal versions called
for parall el feeders from the ce nter of
the antenna to the shack. T he modern
version uses a -l: I ba lun at the e nd of a
measured le ngth of laddcrl inc and
coax to the shack.

I

ladd"'- lin..
(see telll )

-4 : I ba lun

fI()/ to Kilk

fo:edline

Fig. 6. Double extended zepp,

Sa fety note

When install ing any antenna. he
aware of your surroundings. Do 1/0! in
sta ll an a ntenna in such a manne r that
II could fall onto a power line or
another 's property. or onto persons.
Follow good e ngineering practice .
such as out lined in the various publ ica
tions of the ARRL and required by the
National Electric Code (anti your loca l
electrical safety code).

Van Gorden Eng ineering
P.O . Box 21305
South Eucl id OH 44 121
Constructed antennas. traps. insulators

The Wireman. Inc .
261 Pittman Road
Landrum SC 29356
IS(0) 727-9473
[www.the wireman.com I
Wire. feedlines. rope. insulators flJ
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