
W4UW presents us with a project that we could
probably put together over a weekend and could
have us on the WARe bands by Monday. A little
time, a little money, and a little bit of wire can
go a long way.

40 Plus WARe
A Multi-Band Dipole Antenna

BY RICHARD A. GENAILLE·, W4UW

A few years ago I decided to trade in
myoid transceiver for one of those "new
fangled" jobs with all the bells and whis
tles, including the WARe bands.

* 719Quarterstaff Rd., Winston-salem, NC
27104

I spent quite a lot of time becoming ac
quainted with the various controls and the! r
functions, figuring out various features on
the analog side of my new toy's front panel
and learning something about the digital
side of the control pane l. Figuring out how
to store my favorite frequenc ies into mem
ory and selling the digital clock , calendar,

and display also kept me busy for quite
awhile . I also learned quickly that the
newer transceivers with transistor ampli
fiers don't take too kindly to SWR excur
sions much greater than ate 1.Solving that
problem wi thout an antenna tuner wasn't
too big a chore, but it did keep me busy for
awhile .' Finally , one day I decided it was
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Fig . 1- A multi-band dipole antenna using 450 ohm " window line " for 40 meters plus the WARe bands.
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W2, W2, W4 ,. 16AWG enameled copper.

Fig .2- Similar antenna to the one in fig. 1, but utilizing individual wires for each band.
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as fast as I could . The WARe bands
seemed to be pretty goodones.Of course,
I had to play games with another transmts
sian line and the subsequent switching ar
rangements in the shack. Then I got curi
ous about 30 meters,but thebackyardwas
getting to look like a power sub-stationwith
all thewiresstrung between the trees and
feedlines hanging down.Themore I looked
at what I had and the more Ithought about
it . the more I came to the conclusion
" enough already ,"

The conceptof multiple-dipole antennas
has been around for quite some lime.The
one I have constructed to solve my partic
ular problems of too manyseparate anten
nasand too many feedlines came from an
antenna book circa 1964.2 In those days
WARe bands did not exist . and the multi
ple-dipole antennadesignwas primarily for
40.20, 15, and 10 meters, The antenna I
have constructed,and am using quite suc
cessfully. has been designed for 40 and
WARe . The beauty of it is that only one

12 meier dipole

Say You Saw It In CQ

Photo 2- A section of the multi-band dipole antenna showing a separator.

about lime 10 lind ou t what the WARe
bands were all about. Afte r au. they were
one of the reasons why I purchased my
new toy!

I have only one qooo location in my
backya rd where I can erect simple wire
antennas. Some years back, in my more
agile days, I c limbed part way up the two
60 fool oak trees thai are on eithe r side of
my property and installed some large
screw eyes andpulleyswith ample footage
of %inch Samson Stable Braid at about the
45 foot level. I did this in order to hoist up
a var iety of wire antennas from time to
time,mostly for 40 meters .To the existing
40meter folded dipole I added a 12 meter
folded dipole in tandem. I also had to add
another coax teedline and provideanother
opening inmy cable entry box to the shack.
Everything had worked out fine, so far !

When we were given permission to op
erate the 17meter band, I hastily threw up
a 17 meter dipole between two smaller
trees and had a ball tryingto workall states

Photo 1- The center insulator showing the 40meterdipole (catenary) wire and the win
dow line connections.
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Photo 3- Detailed shot of the end insu 
fator/clamp fo r the 17 meter dipo le .
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40 meter dipole
(catenary)-

teednre is requ ired,and consequently you
have four bands at your d isposa l in the
shack without having to switch anything
except your transceiver 's band switch, if
it has one! If you can have a 20, 15, and
10 meter beam using only one feedl ine,
why not another system serving four bands
or more with one feedl ine?

The materials required for the 40 plus
WARe mult iple-d ipole are qu ite inexpen
sive. Most of the material, with the possi
ble exception of the wire , can be found in
the average junk box.

I constructed several types of multiple
dipoles for 40, 30 ,17, and 12 meters to
learn something about the characteristics
of this type of antenna, and some of what
I learned was quite surprising . First of all ,
there is interaction between the dipoles,
but the effect of the other dipoles on the
feedpoin t impedance of the pa rticula r
dipole being used is minimal.

Two different types of const ruction are
shown in figs. t and 2, Either type will per
for m satisfacto ril y, al thou gh phys ical
dimensions are somewhat d iffe rent. Both
construction techniques ma ke use of a
main 40 meter catenary fo r supporting the
dipoles for 3D, 17,and 12 meters .The posi
tioning of separators or insulato rs/spread
ers is show n in figs . 1 and 2. Photos 1
through 4 should provide sufficient details
fo r the prospect ive constructor to do a
reasonable job of dupl icating either of the
two antennas.

Photos 1 through 3 show constructional
details for the mu ltiple-dipole antenna us
ing 450 ohm window line. The center an
chor block was made of 2 blocksof % inch
thick mycaiex glued together with contact
cement to provide suff icient strengths for
the pu ll exe rted when the antenna is
st retched out . Polystyrene, polyethylene,
o r other low-loss material could be used,
but bear in mind that certain materials can
be adversely affected by sunlight. The
piece of masking tape shown across the
block is not requ ired! I used it to hold the
wire assembly st ill for soldering and then
I forgot to remove it before the photo was
taken. The separators shown help to keep
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Photo 4 - In the all-wire version a oavstvrene disc insufatar/spreader is used.
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Table 1- Dimensions far multi-band dipole antennas.
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the two sections of w indow line separated
by the wid th o f the w indow line. The ma
teria l isphenoftc.about X. inch thick , held
together wi th small sc rews, One such sep
arator is shown in photo 2. Photo 3 shows
an end insulator/clamp supporting the end
of the 17 meter d ipole. The separators and
end lnsutatorzctamos should be m ade from
low-loss material.

A partial view of the all-wire multiple
d ipole w ith a disc insulator/spreader is
shown in photo 4. The d isc wa fer was cut
from 3 inch diameter polyethylene stock
obtained from a local plastics outfit. It is
%inch thick ; however , the thickness is not
a magical value . Solid plastic coasters ,
used under drinking glasses , could prob
ably be used. but the thicker mater ial pro
vides greater rigidity for separating the in
d ividual wires . Note that small tie w ires
were used to hold the dipole wires in place.

Initially, the dipole lengths were deter
m ined by the usual formula of 46811 MHz.
However ,except perhaps for the 40 meter
d ipole, some pruning may be required after
the multiple-dipole antenna is raised into
operating position and tested .The lengths

shown in Table I are my f ina l lengths. but
yours may be sl ightly differen t , depending
on he ight above ground, surrounding ob
jects ,and othe r factors. Iwas full y expect
ing that the final lengths of the three higher
frequency d ipo les wou ld be shorter than
w hat was dete rmined from the formula due
to the d ielect ric of the window line. The
d imens ions for 30 and 17 meters were
somewhat shorte r than formula length ,but
the 12 m eter length was just about the
same. Different spacing between Ihe two
sections of window lines wou Id more Iha n
likely affect the final lengths of the various
dipoles. I was surprised to f ind that all of
Ihe lengths of the higher frequency d ipoles
of the ali-wire multiple-dipole antenna were
somewhat lo nge r than the calculated
value.

If you f ind that some pruning of d ipole
leng1hs is necessary,work from the lowest
frequency to the highest, since lengthen
ing or shortening the lowe r frequency e le
ments has more of an effect on the higher
frequency elements than v ice-versa .
Lengthening or shortening the d ipoles is
easy to do, but remember to change ea ch

CIRCLE 45 0N READER SERVICE CARO
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Fig.3- Plot 01 radiation resistance of a half·
wave dipole at various heights above
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half of the dipole by the same amount .
Fig. 3shows what variations in radiation

resistance you can expect when using a
nan-wave horizontal antenna at different
heights above perlectly conducting
ground. It might appear that with lour
dipoles all c onnec ted together at the
center, a big matching problem could be
encountered . However , such was not the
case in my installation. My system is 45
feet above the g round level with a house
full of w iring and plumbing underneath it.
I found that the feeopotnt impedance ran
between 50aOO 85 ohms for the four bands
of operation. You could usea 75 ohm coax
feed line or 70 ohm twin lead to feed the

Fig. 5- A 1.1.5 balun.

urea

NOTE:
14 bnnar turns, 14AWG , tenon coated wire
close wound on '12" dia ferrite rod. u125 4"
long rOd,

NOTE:
15 bnuar turns, 14AWG , enameled wire,
spread out 2", wound on ' 12" eta ferrite rod,
u125 4" long rod.

Fig. 4-A 1: 1.5 uooetercea-to-unaetencea
(unun) transformer.

237 Pond Pine St.
Tallahassee, FL 3231 0-9081

For More Information:
8 am to 8 pm EST Mon-Fri

(904) 575--1207

STAR ELECmONICS

AMI~L
FlIsr ",'ill bill ...",jell sjnce :~; IZJ [Ill
221 6 East Gladwkk Street, Dominguel Hi lls, CA 90220

TEL: t310) 763-5770 ' FAX: t310) 763-2250

DECHARGING SYSTEM
READY-PAK JR. restores en-coos to their -FUU
CAPACITY- by property dechorging cells and
pocks. Automatically stops oscncrce at proper
level. then balances and equalizes cell vottocesr
For AAA thru 0 cell groupings. or pocks which
are between 70 MaH and 1200 MoH. HTs,
cellular phones. RC hobby. metal detectors,
cordless phones and tools etc , all use Ni-Cads
...get'em back in shape with READY·PAK JR.I

- MAOf: IN USA -

EACH UNIT COM ES WITH THESE CONNECOON SYSTEMS:
~or csos. 9v battery s-ec. and Ad;..I5toble Velcro

system to fit 01 X-eeivet" ond celUol flat eeoc.

CHOOSE FROM 3
MODELS!

Original Unit
for 3,6. 4,8. 6. 7,2 Volt

low Range Unit
fO( 7,2. 8.4. 9,6. 10,8 Volt

HIgh Range Unit
fO( 96. 10.8. 12. 13.2 Volt

ClRCtE670N READER SERVICE CARD

'44.95. "'

Chk., M.O.
(R _

Ides 1m )

ELIMINATE
NI-CAD BATTERY PROBLEMS!

WITH [Jf@@(Cjo/i~
THE - fln!l

fJf, dfFa

CREDIT CARD ORDERS ONLYI
1-800-392-8374
24 Hrs, 7 Days

FAX (904) 562-8209 (P.O. # only)

ICAMCO~DER OWNERSI
ask about READY·PAK1/

for 6v. c.ev cro 12v pocks

CIRClE 280N RE....OER SERVICE CARD

<US • CO • October 1992 Say You Saw IIln CO



Photo 5- The unbalanced 50 0hm to unbatanced 75 ohm metcn
ing transformer.

Photo 6- The unbalanced500hm to balanced 75ohm matching
transformer.

Wire: Certified Communications , " The
Wire ." Landrum , South Carolina. C051
4500hm 18AWGCu-GIad, Poly-Clad ''Win
dow Line, ,. 541-eo t4AWG HOS , 7Strand
Hard Drawn Copper. See your local motor
rewinding Shop lor 16 AWG copper w ire .

Miscellaneous : Yours or someone
else 's "Junque Box. " IB.

Photo 7- The center insulator for the aI/
wire version of the 40 plus WARC anten
na This view shows the matching trans
former connections. The transformer is
housed in a 1y, . x 2~· x 4 · project txix

(Radio Shack 270-231).

Suggested Sources
For Material

4. Sevick , Jerry , Transmission Line
Transformers, AARl , 1990.

5 . Maxwell, M. Walter, Reflections,
Transmission Lines andAntennas, ARRL,
1990.

Footnotes

lmenters. Griddipping an antenna in mid
air to check resonance can be a problem.
and doing it at waist level, near the ground,
is a waste of time!

The matching arrangements can be ac
complished through the use of either an
unbaranced-to-unoa lanced transformer or
ba lun as shown in figs. 4 and 5.' Photo 5
shows the transforme r of f ig . 4, w hic h
while looking a bit messy from experiment
ing, worked well and provided the 1:1.5
transformation covering 7 through 25
MHz. Photo 6 shows the balun 01 fig. 5
which is currently in use, and hopelully
proves that I can wind a neal coil il need
ed! Photo 7showsthebalunenclosureand
the method of connecting the balun to the
feedpoint of the multiple-dipole antenna.

While I might be accused of having
"Iow-SWA rnanla'", I feel that time spent
in impedance matching at the feedpointof
the dipoles is well worth it. It means not
having 10 have an antenna tuner in the
shack to have to adjust and swi tch simply
because I didn't know how to dete rmine
the teecpotnt impedance of my antenna or
because I was too lazy to do the job.

As constructed, the 40plus WARC mul
t'ore-oipote antenna presents a very desir
able toad to my transceiver on 40, 3D, 17 ,
and 12 meters from one end of the band
to the other It has resulted in my spending
more time on the WARC bands, and J hope
that it will do the same for you and help to
keep these bands populated. As for 40
meters , there aren't too many antennas
that can perform much better than a good
old dipole considering the price and ease
of const ruction!

Good luck wi th you r 40 plus WARC mul
tfple-dipote!

1. Genaure . RichardA. , " The Coax Line
Stretcher ." Co. April 1989.

2. The ARRL Antenna Book, Tenth Edi
tion , ARAL

3. Genaille , Richard A. , " A Remotely
Controlled Bridge For Impedance Match
ing ," CO, August 1991 .
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antenna , but If you do not want different
varieties of teedunes with different im
pedances eround tne shack , then use a
simple 1:1 .5 balun and 50 ohm coax and
that should work just fine.

Todetermine the teeopomt impedances
of the multiple-dipole antenna at the
various frequencies shown in Table I, I
used a modified SWR bridge remotely con
trol led and connected at the teecpctnt of
the mutnple-oipore.s By using this arrange
ment I was also able to determine the reso
nant frequency of each dipole without re
sorting to the use of sections of transmis
sion Iine as suggested by numerous exper-
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