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T his article describes a rotary beam
ante nna fo r 10, 15 and 20 meters, with

t wo eleme nts o n each ba nd . It works well
and is very inexpensive to buil d.

Design

The antenna uses the idea of mu ltip le
dipoles connected to o ne feed line to achieve
triband operation. The driven ele me n t con
sists of separate 10, 15 and 20 meter dipoles
joined a t their cen te rs and fed with o ne
RG-8j U line. Three separate parasi tic reflec
to rs are each spaced ap proximately .22
wavelength behind the drive n ele me nt. T he
reflectors are tuned lo wer in freque ncy than
the drive n eleme nts and are about 5% longer
physically .

A spacing of .22 wavelength is somewhat
greate r than the .15 spacing which, accord 
ing to the cha rts , yie lds maximum fo rwa rd
gain. T he sacrifice in gain is o nly o n the
orde r of .75 dB, hardly detectable , and is
just ifie d by a higher front-to-back rat io and
an in crease in radiation resist an ce. T he
choice of using a reflecto r as o pposed to a
directo r was made to o btai n yet ano ther
increase in radiat ion resista nce, and fo r
greater ba nd width. To kee p cost to a mini
mu m the an te nna uses wire ele me n ts instead
of the more co mmo n alumi num tubing
fou nd in simi lar ante nna designs, and so it
was deemed desirable to keep the radiation
resista nce high in order to reduce loss due to
the ohmic resistance of the thin elements.
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Constr uc tio n
Constructing antennas out of wire ele

me nts always poses the problem of ho w to
support them. Ro pes and trees and chimneys
would severely limit t he usefu lness of a
unidirec tional beam suc h as this triband er.
In order to make the antenna ro ta table, a
fra mework was built o n which the wires
could be " hung." The frame is made o f
ba m boo poles and standard hardware - very
inexpe nsive items. If ba mboo is not avail
able, plastic wate r p ipe migh t be tried as a
substitute . The photographs and diagrams
show ho w t he frame is const ructe d.

The exact positio n of the pipe flange
under the mounting plate is best determined
by ho lding the water pipe and flange vertical
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Hy-Gain BN-86. Less expensive balu ns such
as the kit from Amidon Associates or the
Greene Insu lat or might be tried . Even if the
balu n is elimi nated, it is wise to include the
fifth support arm to carry the weight o f the
coax feedline and preven t sagging of the
driven ele men t sup ports. The feedline is
taped to this ar m, and the cente r in sulator in
the driven ele me nt is also su pported from
this po le by a short piece of wire or fish line.
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Fig. 1. Antenna theory .

while balancin g the assembled fra me o n top
of them, and marking the location . This will
not be in the cente r of the plate since the
fifth sup port ar m un balances the weight
dist ribution . Moun ting the fla nge at the
poin t o f balance will red uce the stra in o n the
ro tato r bearings.

The wire elements can be fasten ed to the
sup port arms by means o f tape or fish line or
whatever you have hand y. The excess length
of the wire is allowe d to hang do wn fro m
the supports. Allowing t he ends o f the
elements to droop does no t seem to hamp er
operation of the ante nna. Aft er all, th is
bea m is really just the top half of a quad .

Altho ugh no tests we re ru n to compare
performance with and without the I : 1 balun
in the feedline, there is no reason why the
ante nna should no t work withou t it. T he
bea m shown in the p ho tograp hs uses a

Installation and T uning

The performance of th is ante nna will be
determined by the height at which it is
mounted . Towers are expensive; ho wever,
te lescoping ty pe TV masts are reaso nab ly
price d , with 50 footers going fo r around
$35 . If you must ground mou nt the mast , a
50 footer should allow you to get the
antenna up to around 37 fee t. This allows
for so me overlap o f sections and assu mes
you will not extend the th in to p sectio n
mo re than a couple o f inches. Mou nti ng the
ro ta tor between the mast and beam will give
you another foo t or so, and if you ca n set
the whole thing up on a roofto p, so mu ch
the better. A very successful - slow but
safe - method of ra ising the anten na is to
temporarily fasten the guy wires, leaving
some slack, and then extend the mas t unt il
the wires are ta u t. Loosen the guys, again let
out a little slack, refasten them , and ra ise the
ma st a cou ple more fee t. Repea t ing this
o pera tion several times ta kes longer, but is
much safer, than getting three or fou r men
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a nte nna will go up when it is a t its full "
height , and also that a 2 ele men t beam wit h
a reflect or will drop off in performance
fast er as you move dow n in freque ncy than
as you swing u pward . So tune for a lower

to hold t he ends of the guys a nd juggle their
te nsio ns and posit ions, trying to keep the
antenna, rotator, and ma st fro m all crashing
to the earth . The heartbeat incre ases rapidly
as a slight bow in th e mast becomes a
full -fle dge d be nd jus t as the crunching of
ba mboo fills the air . Ask one who has been
there!

Befo re you raise the antenna out of
reach, it should be tuned . ( It migh t also be
wise to attach a ro pe and pulley somewhere
near the top of the mast for use as the apex
of a 40/80 meter inverted V, thus co m
pleting a 5 ba nd antenna sy stem. ) Tuning
this a nte nna is rather easy. as there is
nothing to tigh ten o r loosen, o r sl ide in o r
out. Mere ly snip at the d roo ping ends of the
eleme nts with wire cu tters . Trim as y ou
wat ch you r grid dip meter, o r swr bridge, o r
noise bridge . Adjust the reflector and driven
ele me nts together, one band at a time ,
reme mbe ring tha t the reflecto r should be
maintained about 5% longer than the driven
eleme nt. The dimensions given are starting
poi nts only and are purposely long to allow
for tu ning. It would be best to start with 20
meters and work your way up in case there
is any interactio n betwee n ba nds. Keep in
mind that the reso nan t freque ncy of the
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12 Channel
440 MHz FM Transceiver

Performance

If you have tuned the e leme nts co rrec t ly ,
the antenna will exh ibi t a definite fro nt- to
back ra tio . You can check th is by list ening
to a signal on the station receiver while
rotating the beam. On some signals the
effect will be more dramatic than on o th ers,
due t o the angle at which the signal is
arriv in g and the fact that so me DX signals
may be co ming through over both long and
sho rt paths sim ultaneo usly. In general,
though. there should be a difference of two
or three S unit s when making this test. T he
front-t o-side di scrimination will be even
gre ater .

With this antenna at a height of only 35
fee t it has been p ossible to hear and work
plenty o f DX . although no one should
ex pec t to be a ble to cru nch the Big Guns
u sing large arra ys up a t 80 fee t. Running
100 W in put I worked about 80 cou ntries in
9 months time. Adding a pair of 8 13s and 5
months brought the total up to ove r 130
worked. This was during 1970 and early ' 7 1.
I am a co llege studen t, so my operating
hours are so me wh at limited , and I did not
spend all day every day tuning for DX. I do
feel th is project ca n provid e the ham opera
tin g on a limited budget (pun) with an
effect ive rotary beam antenna and a chance
to work so me new o nes.

I n closing I wish to thank my non-ham
dad . Mr. Abraham Smolar, fo r his helpful
suggest io ns and great patience .

. .. WA6NLQ

fr equency in th e band , and if you err o n the
length of the re flec to rs, it IS be tte r to be on
the long side. At 35 feet th is antenna has
given a good ma tch to RG-8 coax with no
extra matching devices. This is d ue , at least
in part , to its higher than usual radiation
res istance as co mpared with the close spac
ing o f so me co m me rcia l 2 elemen t t ri
banders.
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You 'll like the crystal clear transmit
and receive performance of

this compact 440 MHz unit ...
and so will those listening.

Solid state design brings you
the best in Ameri can Made

circu itry . Features incl ude
Automati c Frequency Control and

UHF power module. Frequency
range is 420-450 MHz, with 0.5 "V

tune-up sensit iv ity and 3 watts
audio output. No need to worry

about current drain, either. And
all of this for the low, low price

of only

Delivers 10 Watts of Power
and 12 Channel Capability

tr Amateur Net

~~~ELECTRONICS, INC.
7707 RECOROS STREET

INOI ANAPOLIS. INOIANA 46226

An FM Model For Every Purpose ...
Every Purse

HR-6
12 Cha nnel·2 5 Watts

6 Meter FM Transc eiver
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