a nifty bi-square beam
for 10 or 12 meters

The miserable DX conditions at the
bottom of the sunspot cycle are but a
bad memory. True, the higher fre-
qguency bands tend to fizzle during the
summer, but they’ll be back again
with a bang as soon as the cooler fall
months roll around.

If you're interested in DX operation
on either 10 or 12 meters, you'll even-
tually need a beam antenna. You can
work a lot of “easy’’ DX with a dipole,
but sooner or later you'll wish you had
a beam for the more exotic DX sta-
tions. An easy solution is to buy a
Yagi beam kit, but it's less expensive
to build your own wire beam from
scratch. Here's an inexpensive beam
for your consideration.

The Bi-square beam (fig. 1A) is a
derivation of the so-called “Lazy-H"
array, a favorite of point-to-point sta-
tions in the maritime and fixed services.
The Lazy-H consists of two half-wave
dipoles in phase over a similar pair of
dipoles. Spacing between the top and
bottom dipole pairs is a half wave-
length. Proper phasing of the pairs is
achieved with a transposed open-wire
transmission line fed at the center of
the lower pair of dipoles with a quarter-
wave, open-wire stub. The feedpoint
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impedance at the bottom of the stub
is about 220 ohms.

A more practical version of the Lazy-
H antenna is the Bi-square beam,
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fig. 1 Simple bidirectional wire gain an-
tennas: (A} lazy-H array and (B) bi-square
array.
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shown in fig. 1B. This arrangement
requires only a single center pole
support. The Lazy-H dipole pairs are
connected together at the outer tips,
resulting in a diamond-shaped wire
arrangement. You can eliminate the
transposed line connecting the center
of the pairs. The quarter-wave stub is
retained.

The feedpoint impedance at the
bottom of the stub is close to 150
ohms. There is a reduction in feedpoint
impedance because the top and bottom
radiating elements of the Bi-square
configuration are closer to each other
than they are in the Lazy-H antenna.

The Bi-square radiation pattern is a
figure eight (bidirectional) at right
angles to the plane of the array. The
power gain over a dipole located at
the center height of the array is about
5 dB.

building the bi-square
beam

The Bi-square is an easy, inexpen-
sive beam to build. You'll need about
100 feet of No. 16 enamel or Formvar™
coated wire and four insulators. The
quarter-wave stub needs five spreaders
cut from 1/2-inch diameter phenalic
{or plastic) rod. One of the spreaders
serves as the bottom insulator for the
antenna wires. The diamond-shaped



antenna is open at the top (two insula-
tors required). Overall height is a little
less than 30 feet. | hung mine from a
yard arm at the 45-foot level of my
crank-up tower. The proximity of the
metal tower to the plane of the loop
didn’t seem to cause any harm.

Dimensions for the 10- and 12-meter
versions of the antenna are given in
fig. 2. The sides are pulled out by
ropes and tied off to convenient points
on nearby trees. The bottom of the
quarter-wave stub is about 7 feet
above the ground.

The yard arm holds the loop about
3 feet away from the tower. The loop
isn‘t quite in the vertical plane because
I pulled the bottom of it 6 feet away
from the tower in order to reach the
bottom of the stub easily from the
garage roof.

The Bi-square antenna’s bandwidth
is very broad; the antenna may be cut
to the dimensions given without fur-
ther ado. Purists may wish to trim the
antenna to a specific frequency in the
10-meter band. Design frequencies for
the antenna shown are 28.5 and 24.95
MHz. The 10-meter antenna covers
the whole band with an SWR of less
than 1.5:1 — quite an achievement!

adjusting the antenna to
frequency

It's easy to set the resonant frequen-
cy of the antenna ‘on the nose.”’ The
bottom of the stub {F-F) is shorted by
a jumper that has a one-turn loop in
the center. The loop is just big enough
to fit over the coil of a dip oscillator.
My shorting bar is made of two inter-
connected copper alligator clips so |
can move it up and down the stub for
adjustment. The dip oscillator is moni-
tored in a nearby receiver. Move the
shorting bar up and down the stub, an
inch or so at a time, until the resonant
frequency falls where you want it.
Finally, cut the stub to the determined
length.

matching antenna to
feedline

As | stated earlier, the feedpoint im-
pedance of the antenna is about 150
ohms. The antenna is symmetrical
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fig. 2. Bi-square antenna dimensions for
10- and 12-meter bands feedpoint im-
pedance is about 150 ohms.

with respect to ground, and the feed-
point is balanced to ground. Two
transformations are required to match
the antenna to a 50-ohm unbalanced
(coaxial) line. The 50-ohm point is first
transformed from unbalanced to bal-
anced by a 1:1 balun. The 50-ohm
balanced condition is then transformed
to 150 ohms. The first transformation
is easy; | use a “‘Bencher ZA-1A" air-
core balun which provides an excellent
balance in the 10-meter region.

The transformation from 50 chms to
150 ohms can be done in a number of
ways. One is to use a ferrite toroid
transformer (fig. 3). Take a core 2.4
inches in outer diameter and 0.5 inch
high {Amidon FT-240-67, or equiva-
lent) with a permeability of 40. Sand
it to remove rough edges, and then
wrap it with a layer of electrical vinyl
tape. Wind 18 turns of No. 14 enamel
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fig. 3. A 1:3 balanced transformer wound
on ferrite toroid (Amidon FT-240-67).

wire around the core, tapped four
turns from each end. Space the wind-
ing around the entire core. Fasten the
completed transformer to a phenolic
mounting plate with epoxy cement,
and mount the assembly in a water-
proof box for protection from the
weather.

a linear matching
transformer

The second matching scheme uses
a linear transformer, (fig. 4). The
design is based on a balanced L-net-
work. The circuit (fig. 4A) was built
using a receiving-type variable capaci-
tor for initial tests. The dimensions
shown allow adjustment of the capa-
citor which quickly drops the SWR on
the transmission line to unity at the
design frequency of the antenna. The
last step is to replace the variable capa-
citor with a fixed one and substitute a
section of transmission line for the net-
work inductors {fig. 4B). This works
like a charm. A 50-uF, 5-kV ceramic
capacitor (Centralab 850S-50Z, or
equivalent) is substituted for the vari-
able unit. Place it in a plastic refriger-
ator jar to keep moisture away. The
short line section is made up in the
same manner as the quarter-wave
stub.

results

For a few days the dipole was left
in position as a comparison with the
Bi-square. In all tests, the Bi-square
outperformed the dipole (usually be-
tween one and two S-units on trans-
mit). On receive, signals that were
almost in the noise were perfectly
readable on the Bi-square antenna. No
doubt about it, the Bi-square delivers
the goods!

a 15-meter version?

The Bi-square should work well on
15 meters if you have the space. Multi-
ply all 10-meter linear dimensions by
1.34 to get antenna size for this band.

WS5SLDA 160-meter antenna

Jim, WS5LDA, has an interesting
160-meter antenna that incorporates a
simplified feed system (fig. b}. He uses
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fig. 4. Linear matching transformers. (A)
L-network uses lumped L and variable C
(five turns, 1/2-inch 1.D., No. 14 wire,
eight turns per inch). (B) Linear network
transformer made of No. 16 wire. Ends
of wire are bent in 1 inch to connect to
balun.
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his 54-foot tower (with a triband Yagi
atop it) as a vertical, top-loaded radia-
tor. Rather than fooling around with a
gamma match on the tower (which
can prove to be very tricky), Jim made
his tower into a voltage-fed unipole
antenna. He fastened a wire to the top,
brought it off at an angle, and voltage
fed the bottom end. The natural res-
onance of the top-loaded tower is such
that only a simple matching network
is required.

The base of the tower, as well as the
shield of the coax running to the beam,
are grounded at the tower base. Each
lead of the rotor cable (not shown) is
bypassed to ground at the tower base
with a 0.01-xF, 1.6-kV disc capacitor.
The leads are also bypassed to the
tower at the rotor. (Jim learned the
hard way that bypassing is important,
after he burned out the rotor poten-
tiometer atop the tower running 1500
watts on 160 meters!)

The coax and rotor cables are buried
in a hose and run to the shack. Twenty
radials, each 65 feet long, are fanned
out on the surface of the ground be-
neath the tower.

The end of the wire is at a high
voltage point and is brought into the
station via a ceramic feedthrough in-
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fig. 5. 160-meter folded unipole antenna
at W5LDA. Rotor cable and coax for
beam is strapped to tower leg.

sulator. A simple L-network matches
the antenna to 50-ohm coax running
to the operating position.

The antenna is very high-Q (narrow
bandwidth); the network must be
readjusted for a frequency change. It
is possible to achieve 80-meter opera-
tion of the antenna by retuning the
network.

ham radio

THE MULTIPLE RECEIVER SOLUTION

4 Channel Signal-to-Noise Voter

* Expandable to 32 Channel by Just Adding Cards
« Conhnuous Voling
* LED Indicators of COR and Volted Signals
* Built-in Calibrator
* Remole Voted Indicators Pinned Out
* 4V x 6 Double Sided Gold Plated 44 Pin Card
+ Remote Disable Inputs
* MORE
Built, tested and calibrated with manual
$350.00

Telephone interface now available
For more information call or write

DOUG HALL ELECTRONICS
Voter Department
815 E. Hudson Street
Columbus, Ohio 43211
(614) 261-8871
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800-882-1343

IC-75 List JUNs

HF Equipment

(o]}

IC-781 New Deluxe HF Rig $5995 Call §
IC-761 Loaded with Extras 2699 Call $
IC-735 Gen. Cvg Xcvr 1099 Call $
IC-751A Gen, Cvg Xcvr 1699 Call $
Receivers

IC-R7000 25-1300% MHz Rcvr 1199 Call $
IC-R71A 100 kHz-30 MHz Rcvr 999 Call
VHF

IC-28A/H FM Mobile 25w/45w 469/499 Call
IC-02AT FM HT 409.95 Call $
IC-u2AT Micro HT 329 Call $
IC-900 Six Band Mobile 639 Call $
UHF

IC-48A FM Mobile 25w 509 Call $
IC-04AT FM HT 449 Call 8
IC-12AT 1.2 GHZ HT 473 Call $
220 MHz

IC-38A 25w FM Xcvr 489 Call §
IC-37A FM Mobile 25w 499 Call $
KENWOOD

HF Equipment

TS-940S/AT Gen. Cvg Xcvr
TS-440S/AT Gen. Cvg Xcvr
TS-140S Compact Gen. Cvg
Xevr 929.95 Call §
VHF
TS-711A All Mode Base 25w
TR-751A All Mode Mobile 25w
TM-2530A FM Mobile 25w 479.95 Call $
TM-2550A FM Mobile 45w 499.95 Call §
TM-2570A FM Mobile 70w 599.95 Call §
TH-215A 2m HT Has It All 379.95 Call §
TH-25AT 5w Pocket HT NEW 349.95 Call $
TM721A 2m/70cm FM Mobile 649.95 Call §
UHF
TH-415A 2.5w 440 HT
TH-45AT 5w Pocket HT NEW
220 MHz
TM-3530A FM 220 MHz 25w
TH-31BT FM 220 MHz HT
TH-315A Full Featured 2.5w HT

YAESU

YAESU

HF Equipment

FT-767 GX Gen. Cvg Xcvr
FT-757 GX Il Gen. Cvg Xcvr
FT-747 GX New Economical

2449 .95 Call $
1379.95 Call §

1029.95 Call $
649.95 Call $

399.95 Call $
369.95 Call $

499.95 Call §
299.95 Call $
399.95 Call $

1929.95 Call $
1129.95 Call

Performer 889.95 Call $
FL-7000 15m-160m AMP 1995.00 Call $
VHF

FT-212RH NEW 2m 45w
FT-211RH FM Mobile 45w
FT-712RH 70cm 35W
FT-290R All Mode Portable
FT-23 R/TT Mini HT
FT-209RH FM Handheld 5w
VHF/UHF Full Duplex
FT-736R, New All Mode
2m/70cm
Dual Bander
FT-727R 2m/70cm HT
FT-109RH New HT

459.95 Call §
389.95 Call §
499.95 Call §
599.95 Call §
344.95 Call $
389.95 Call $

1749.95 Call $

439.95 Call $
399.95 Call $

3919 Sepulveda Blvd.
Culver City, CA 90230
213-390-8003
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