When it comes to 80 meters, many of us never look beyond wire
antennas for very practical and logistical reasons. While reality

may put a crimp on our dreams, it’s certainly nice to see some of
us make our dreams come true.

How To Build A Relatively Small
2-Element, 80 Meter Yagi

amateur radio for many, many years.

No matter what | try, however, in my
eyes nothing matches the fascination and
challenge of DX and contesting. These
two competitive arenas have drawn me
into their clutches on a regular basis since
my early days in the hobby. As a result, |
have explored and tried every concept,
technique, and equipment | possibly could
to improve my performance and my suc-
cess. Fortunately, | have a very under-
standing and supportive wife, Sue, who
has rarely, if ever, objected when new
equipment crossed our threshold, or
when new towers started to rise behind
our home, or if | spent excessive time
installing and integrating these items into
my radio station. Her constant support
extended through this antenna project
and is thoroughly appreciated.

Through the years | have found that the
best way to maintain an effective station
is by installing and using efficient anten-
nas. In this respect, | am very fortunate in
having a 10 acre ranch in the country,
which provides plenty of space to experi-
ment. As aresult, | have developed a farm
(i.e., antenna farm) within my ranch. My
setup, six towers with stacked Yagis on
all bands, has been a source of pride.

The band which has always troubled
me, however, is 80 meters. Last year |
decided to design and build an efficient
effective 80 meter antenna. The objec-
tives | established were small in size,
rotatable, efficient, good gain and good
front-to-back ratios, wide bandwidth, inex-
pensive, and easily constructed. | met all
of these requirements with a rotatable 2-
element Yagi.

Before going into construction details
and performance results, let me explain

I have been active in numerous facets of
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A view of the 80 meter antenna mounted on a Telrex pole. The “smaller” beam above
is a 5-element, 20 meter Yagi at 110 feet.

why | selected the design approach | used.
| was determined to avoid the use of load-
Ing coils because they introduce losses
which would fundamentally eliminate, or at
best minimize, any possibility of achieving
efficiency. | decided to try linear loading
even though | knew that some antenna
manufacturers were having difficulty mak-
ing their linear-loaded antennas work prop-
erly. An appropriately designed linear load
introduces very little loss, will not impair
radiation patterns, and can achieve a low
enough Q to allow reasonably good band-
width. These points alone were almost
enough to reach my overall objectives.
Fortunately, | had outstanding support
and technical help from two very good
friends. One, Rod Mack, W7CY, used his
AO computer program to project perfor-
mance, and the other, Wayne Lorance,
WG6EZA, used some of his exotic programs
(NEC2) to confirm Rod’s calculations.

Their guidance was instrumental in mak-
ing the antenna work properly almost at
the outset.

Construction

An overall top view is shown in fig. 1. The
boom is a 73 foot triangular aluminum
tower, 13 inches per side, with a 3 foot hor-
izontal extension (2 inch aluminum angle)
at each end used for back bracing. It also
includes a 3 foot vertical extension at each
end (not shown in fig. 1) to provide vertical
bracing. Attached to the boom are six 16
foot pole-vaulting poles (rejects | pur-
chased a number of years ago from the
manufacturer for $2.00 each). Two each
are fastened at each end to provide a 30
foot spread for the antenna wire, and two
are fastened to the center of the boom to
maintain the 30 foot spacing.

Assembly of the wire elements is rea-
sonably straightforward. The top view is a
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TOP VIEW
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Fig. 1— The 80 meter, 2-element Yagi, top view.
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The W5YI Group, Inc.

P.O. Box 565101 @ Dallas, TX 75356
Call Toll Frea 1 '300"6 69'9594

CIRCLE 75 ON READER SERVICE CARD
28 - CQ +« June 1998

Fig. 2— Antenna in free space.

and the reflector is 145.583 feet long
(1747 inches).

The center of the linear loading element
is elevated 3 feet above the pole-vaulting
pole cross supports (as shown in fig. 4) by
attachment to the top of the 3 foot vertical
support. That elevation is a critical dimen-

NOTE:
Spacers constructed from 1" square

plexiglass 10" long. Holes drilled 8"
apart.

Fig. 3— The linear loading element (four
required).
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Fig. 4— End view.
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Fig. 5— Top view showing horizontal bracing.

sion. The linear loading element also
serves as a vertical brace supporting the
tips of the pole-vaulting poles. It is tight-
ened by turnbuckles as shown in fig. 4.

The end poles are also braced in the
horizontal plane as shown in fig. 5 to pre-
vent the poles from flexing towards the
center. Phillystran(R) was used to provide
the support because of its strength and
light weight.

The antenna is fed with RG8 via a 1:1
balun attached to the center pole-vaulting
pole about 7 feet from the boom as shown
in fig. 1. The balun is homemade and con-
struction details are shown in fig. 6. For
the final assembly the 15 Amidon™ beads
were covered by plastic tubing and the
entire assembly was sealed.

Installation

My antenna is mounted on a rotating
Telrex pole at a height of 100 feet. The
actual installation is shown in the photo.
Just above the 80 meter antenna is a 5-
element 20 meter Yagi at 110 feet. There
is no interaction or degradation between
these two antennas. The entire tower is
rotated by a one-third horsepower motor
located at the base of the pole. An elec-
trical winch is mounted on the side of the
Telrex pole and is used to raise and lower
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Shortwave Receivers
Past & Present

Communications Receivers 1942-1997

RECEIVERS

over 770 shortwave and amateur
communications receivers made from 1942
to 1997. Here is everything you need to
know as a radio collector or informed
receiver buyer. Entry information includes:
receiver type, date sold, photograph, size &
weight, features, reviews, specifications,
new & used values, variants, value rating
and availability., Ninety eight worldwide
manufacturers are represented, 840 Photos.
Become an instant receiver expert!

Universal Radio
6830 Americana Pkwy.

Reynoldsburg, OH 43068

:  Orders: 800 431-3939
un“.fer?‘ql einfo: 614 866-4267
radio inC. PSSV D

Teremont dm | 1) YY1 11 p— = coax
element
15 Amidon high permiability
beads slid over RGB coax

Fig. 6— Balun for 1:1 match.
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modelfor $260. Libraries have these
readers.

The collection of microfiche, is
available as an entire set, (no partial
sets) for $395, plus $10 shipping
(USA). Annual updates available for
$10, plus $3 shipping.

Ham Radio magazine available for
$245. Satisfaction guaranteed or

money back!
SUCKMASTER o
Mineral, Virginia 23117 USA

6196 Jefferson Highway
282-5628
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30 - CQ +» June 1998

75 Neter 2 elenent : /h\ Over Ground
ulre yagi W g Azinuth
300° 60°
mt ; . W'
240+ 1200
SWR = 1.04
34.0" Elevation x " qcne
0dB = 9.25 dBi 210 150 3.790 Mz

Fig. 7/— Radialion patterns from 3.790 MHz to 3.960 MHz.

the antenna. This feature of my installa-
tion was a god-send when it came to tun-
ing the antenna, since the performance at
ground level changes significantly at alti-
tude. In fact, the characteristics are very
different at 70 feet and at 100 feet.

Tuning

The tuning process is tedious but rela-
tively simple. Because of the change in
performance at different altitudes, for me
the entire process was cut-and-iry. The
only test equipment used was an MFJ
Analyzer to verify SWR and a Yaesu
FT1000D to measure front-to-back ratios.
The front-to-back ratio was checked at
ground level and then checked at 100 feet
to determine the direction and amount of
change which occurred.

The antenna was lowered and the ver-
tical tuning stubs were trimmed slightly. It
was noticed that a change to the driven-
element stubs affected the performance
of the reflector and vice-versa. The anten-
na was raised and lowered five times
before | achieved the current level of per-
formance. It is important to make small
changes to the vertical tuning stubs and
todetermine the extent of the change after
itis elevated. A pattern of differences can
be established which may simplify the
overall process.

The dimensions shown in fig. 1 are the
ones currently used in my prototype
installation. If you make an installation on
a different type of tower and/or at a dif-
ferent height, these dimensions probably
will be different.

It is conceivable that instead of using
wire for the vertical tuning stubs, tele-
scoping aluminum tubing could be in-
stalled. This would simplify the trimming
and tuning process. | will not be surprised
to hear of an enterprising amateur out
there installing a motor-driven tuning
capability for these stubs.

Performance

The antenna was designed to have an
impedance of approximately 50 ohms.
This parameter was verified by actual
measurement. Thus, the 1:1 balun was
acceptable.

Radiation patterns projected by Rod
Mack and Wayne Lorance for a range of
frequencies are showninfigs. 7and 8. The
center design frequency was 3.790 MHz,
and at that point the SWR was 1.04 and
the gain 9.25 dBi (or 6.75 dBd, if you pre-
fer). My measurements showed the front-
to-back ratio to be atleast 18 dB and some-
times 20 dB on all frequencies. From 3.790
MHz to 3.960 MHz the SWR changed from
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Fig. 8- Radiation pattern at 3.788 MHz.

1.04 to 1.88 and the gain went from 9.25
dBito 7.76 dBi. This is “short” antenna per-
forms beautifully. Fig. 8 shows the radia-
tion pattern at 3.788 MHz.

Conclusion

| can only say that the 80 meter Yagi is
wonderful. It has the gain, bandwidth, and
front-to-back ratios | had hoped for and
matches 50 ohms directly. | have no trou-
ble working Europe from my California
QTH even when they transmit on 3.725
and listen on 3.870. | can bust pile-ups
with ease, and every contact asks for de-
tails on the antenna. | highly recommend
this design to anyone interested in 80
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meters who has the tower and the real
estate required.

To summarize the primary points:

« It is a small, rotatable 80 meter Yagi
(one-half size)

» Good gain

« Good F/B (18 to 20 dB)

» Great bandwidth

* Inexpensive

« Easy construction

| wish you luck if you decide to build it.
| cannot imagine anyone not being able
to achieve the same performance levels
| did. If you do try it, let me know how it
works. If you hear me on 80 meters, give
me a shout. I'd be glad to discuss this
great antenna with you. i

MININEC for Windows

by J. Rockway and J. Logan

Antenna design/modeling software.
Design Long Wires, Yagi's & Quads!
¢ MININEC for Windows - Design Long

Wires, Yagi's & Quads.
Features Include:
« MININEC for Windows is New!
» This is not just another DOS version.
« On-line Context Sensitive Help.
« Real time diagnostics.
« Up to 800 unknowns.
» Visualize geometry & resuits in 3-D.
* A fully Windows application.
For more information, visit our WEB site.
Special limited time offer for Hams:
« Ham Radio price $99.95
(Regularly $125)
« Offer extended through Jan. "98
« Mention this ad and include your call
sign with your order to obtain the
discount.

ORDER TODAY from:

LW EM Scientific, mc.
2533 N. Carson Street, Suite 2107
Carson City, NV 897006

TEL: (702) 888-9449
FAX: (702) 883-2384
TELEX: 170081

E-MAIL: 76111.3171@compuserve.com
WEB SITE: http://www.emsci.com
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* Find gain, pattern, FB ratio.

« Compare antennas.

* Tuned preselector 1.8-150 MHz.
« 20 dB gain RF amplifier.

* 1% 30 dB attenuator 5-dB steps.
» Linearized meter readout.

+ $6 S&H U.S./Canada. Tax in Calif.

TOROID CORES

Palomar stocks ferrite and iron powder cores.
Catalog free. Free RFI Tip Sheet tells how to get
RFI out of TVs, telephones, stereo, etc. Our han-
dy RFl kit fixes most household problems.

$25.00
+ $6 S&H U.S./Canada. Tax in Calif.
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BOX 462222, ESCONDIDO, CA 92046
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