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AND NEW BALUNS
A ll te ll lla type", reju oenatcd I,y til" ase of toroid balu ns ,

Fig. 1. Variable impedance transformation balun
1 :4 to 1 :10 or more.

however, glance back in so me of the older
antenna man uals and magazines and find any
num ber of elaborate wire arrays to which
the same fee d techniques illustrated here can
be applied.
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Variable Impedance Toroid Balun

A toroid balun is usually thought o f being
a I : I o r 1:4 ratio type unit. That is, going
from son unbalanced to son balanced or
from 75n unbalanced to 300n baianced .
But any toroid balun kit can also be used as
a varia ble impedance balun with transfer-

A nyone who has been in amateur radio
fo r ten to twenty years will remember

the days of elaborate " wire" antennas. New
comers can also gla nce in so me o f th e o ld
ante nna manuals and find th em replete with
" wire" an tenna designs. Wire ante nnas as the
name indicates, are simply more elaborate
antenna forms than a simple d ipole wh ich
provid e so me gain and directivity and which
were usually construc ted from wire hung
bet ween the necessary supports. The advan
tages to such antennas was primarily cost,
since relatively high gains could be achieved
for th e cost of additional antenna wire . All
sorts of collinear arrays. broadsid e arrays,
cu rtains, etc., were developed and used
successfully . The problems associa ted wit h
such antennas were many and one of the
primary ones was the often awkward feed
point im pedances of the antenna and the
requirement fo r a balanced feed . Open wire
lines had to be used to feed the antennas at
im pedances ranging from 150-600n and
then the balanced open wire line converted
via an antenna tuner to an un balanced
coaxial feed . For these and o ther reasons,
eleaborate wire antennas have fall en in to
disuse. Nonetheless, for the amateur who has
the necessary space and is primarily in
terested in working single-band DX, these
ante nnas can provide very good service at
minimal cost. Fortunately , the advent of the
toroid balun transformers with variable im
ped ance rat ios has also eliminated the feed
problem once associated with these anten
nas. The purpose of this article is not to
re-present every type of wire antenna array
developed . A few examples are given and the
use of a toroid balun illust ra ted . One can,
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mation rat ios grea ter than 1:4 possib le u p to
abou t 1:10. Fig. 1, shows a ty pical toroid
balun win ding. The instructions con tained in
any balu n kit can be used to p lace the initial
windings o n the toroid core for a I :4 balu n.
Note that if the co il tap o n the 3 - 4 wind ing
is placed at point 4, o ne has a normal 1:4
balun. If , ho wever , t his tap is moved closer
to the 3 terminals, the transformation ratio
o f the balun increases according to the
formula shown . For instance, if the tap were
placed at the quarte r way windi ng point
between 3 and 4, that is o ne quarter of t he
turns fro m 3 to 4 away fro m 4 , the
transformat ion ratio would be approxi
mately I : I O. A 50n unbalanced in put
would be transformed to a 500n balanced
ou tput. In a similar ma nner, the o ther tap
points can be figu red ou t fo r any impedan ce
transform ation ra t io .
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Fig. 2. Extended Double Zepp with balun feed .

Double-Zepp Antenna
The Double-Zepp an te n nas is a fo rm

o f exte nded dipole as shown in Fig. 2 , wh ere
the dipole elements are made as long as they
can be while still havin g the rad iation pat
tern of the an te nna not sp lit up and remain
at right angles to the line of the anten na (in
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Fig. 3. Classic collinear array balun feed. See text
fo r ex tendinq antenna to increase gain .

and o ut of the page). T he gain ac hieved is an
easy 3 dB . A small phasing sec tio n is st ill
req uired a t the cen ter of the an ten na, as
shown before the connection o f a 1:4,
balun.

3{4'A Dipole

The 3{4'A dipo le o f Fig. 3, also has its
main rad iat io n at right angles to the line of
the wi re and produces 3 - 4 dB gain. This
form of ante n na may be some what easie r to
const ruc t than the Double-Zepp since the
balun (a 1:6 unit in this case) may be
connected directly at the cen ter of the
an te n na. The phase reversal stu bs between
the YlX e leme nts ca n be made o f simple
300n twi nlead shorted at the far end . The
antenna can be ex te nded with another 1hX
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Fig. 4 . 314X folded dipole may be operated on two
bands if desired by using s tub switch .

ele me n t o n each end (and a ~X stu b to
con nec t to the adjacen t %A elemen t) to raise
the gain another d B or more. In this case , a
1: I 0 balun has to be used to feed the
antenna.

Dual Band 3{4'A Dipole

The 3{4'A d ipole shown in Fig. 4, can be
used either as a single band or dual band
an te nna . Its total length is 3{4 'A long a t the
lowest freq uency band used. If used as a
single band an ten na, the short ed ~X stub
shown is not required . If it is to be used as a
dual band ante nna, the stu b is made ~X long
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Fig. 5. Super loop or bi-square requires only sin gle
support and produces easy 4 dB gain.
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GLADE VALLEY SCHOOL RADIO SESSION
15th y ear - Jul y 27-August 9. 1974

Courses Taught : General Theory and Code
Advanced Theory and Code
A mateur Extra Theory and Code

Golf privileges at New River Country Club; also fishing

TRUi Y A VACA nON WITH A PURPOSE!!!
Peop le attended from the following sta tes and areas:
Nort h Caro lina. Sou t h Caro lina, Missouri, Ten nes
see. Utah . F lor ida. Ok lah oma, West Virc inia . Ala
bama . New Hampshire. Iow a, Distric t of Colu m bia .
Vermont Arizona, India na , O hio . Ne w Jerse y ,
New Y o rk. Massach usetts. Maryla nd, Virginia . illin
o is . Michigan, G eorgia . Kansas, Mississip pi, Nebras
ka, Ma in e. Kentu ck y , Califo rnia, New Mexico ,
Arka n sas . Te xas. Wisconsin , Lo uis ian a . O rego n ,
Co nnect tcut , Minn esota , Pe nnsylva n ia .

We have c hanged o ur name from Camp Albert
Butler to Glade Valley Schoo l Radio sessio n. We
a re no w lo cated o n the campus here in Glade
Vall t'y . North Caro lina. Sa me good fo od, sam e tin t'
inst r uctors - in fa ct, n othing has ch a nge d but the
name a n d lo cation.
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at the lowest frequency band . On the next
higher harmo nically relate d band. the stub
will act as a short circuit, si nce it becomes
Y.! X long, and allo w the an te nna fla t-to p to
pro perly resonate. Whether used as a single
band o r dual band antenna , it can be fed via
a I : 10 balun .

Super Loop

The large loop ante nna shown in Fig. 5,
can be mo unted from a tower o r o ther
support. It s rad iation is horizon tally polar
ized and broadside to the plane o f the array
(in and out o f the page) . The gain is about 4
dB in both directions. It can be fed directly
from a coaxial line via a I : 10 balun at the
base as shown.
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Fig. 6. Th e six-shoo ter array provides 7.5 dB of
gain . L ower elemen ts should be ~X h igh.

Super Loop

Th e array o f Fig. 6 , is just o ne small
example of a curtain array including such
types as Sterba. Bruce Arrays, etc. The gain
that such array s can provide become quite
significan t if o ne has the space to ex tend
them o ne to two wavelengths. In th is case,
the array will provide a broad side gain of 7 .5
dB in both directions. The an tenna can be
fed at the point shown via a 1:6 balun . The
phasing line between the upper and lower se t
o f elements ca n either be o pen wire line o r
300n twinlead with a single twist.

Summary

Many o ther an te nna forms which present
a resistive impedance o n a single band but of
an awkward value can be fed via a properly
constructed balun , Other ante nna types
wh ich suggest themselves are V beams,
rhombics, hal f rhombics and single t ilted
wire antennas.
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