TWO-WAY RADIO
Ham Discoveries

by Kirk Kleinschmidt,
NT@Z, KPCOZZZ
<kirk @ cloudnet.com>

“I merely have to
look at my
logbook for
verification that
the Loop Skywire
is the best
single-wire
antenna I have
ever used for
multi-band
operation”

2013: My Loopy New Year's

Resolution

If you’re reading this after the New Year, it prob-
ably means that we have survived the apocalyp-
tic hijinx from any prophesied “end of the Mayan
Calendar” events — or the Holiday season in gen-
eral. So at this point we’re stuck with the usual
non-glamorous New Year’s Resolutions that deal
with weight loss, exercise, and finally learning
Morse code.

But even the usual reflections — Mayan
prophesies aside — helped along by a healthy
dose of seasonal nostalgia, got me thinking about
the best advice I could give beginning hams.

In any endeavor, hamradio included, if you stay
with it long enough you come away with a set of
“best recommendations” that you wish you would
have known (or heeded) much sooner than you
finally did. With the benefit of hindsight it’s much
casier to see how a few simple things made huge
differences — how just a simple twist on an oth-
erwise established standard or practice can turn
failure into success, or frustration into satisfaction.

Learning the piano as a kid is one of those
things that offers universal benefits throughout
life — especially after the initial learning phase!
I wasn’t fortunate enough to have done this — or

forced to do this — and I can now appreciate the
loss more than ever.

There are many such distinctions in life, but to
stay on topic, let’s stick to ham radio. And in this
case, SWLs benefit just as much. Once operating
skills are addressed, the single most important
thing that affects your success on HF is your
antenna. And it’s here that a simple “twist” on the
most popular beginner’s HF antenna can make a
huge difference in performance and success.

Because they'reinevery antenna book, they’re
the foundation of most beam antennas and they’re
so easy to build and get working, most beginners
start with dipole antennas, and stay with them,
despite the fact that another simple wire antenna
is justas easy to build and offers greatly improved
performance, especially when used on multiple
bands: The horizontal loop, Photo A.

A Twist of Good Fortune

Switching from a wire dipole to a wire hori-
zontal loop is one of those “twists” that can make
all the difference on the HF ham and SWL bands.
(NOTE: It’s just like having learned the piano at
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Photo A. For such a high-performance, single-wire, multi-band antenna, building a HF horizontal
loop couldn’t be much simpler. Put up as much wire as you can, keep it as square or as “loopy” as
you can and feed it with an antenna tuner on all bands at or above the design frequency! See text.

(Courtesy of KPCOZZZ)
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The Loop Skywire

Looking for an all-band HF
antenna that is easy to
construct, costs nearly
nothing and works great
DX? Try this one!

By Dave Fischer, WOMHS

P.0. Box 888578
Atlenta, GA 30338

here s one wire antenna that per-
forms exceptionally well on the HF
hands, but relatively few amateurs
know about it or use it. The purpose of this
article is to present what one wser has
described as the “‘best kept secret in (he
amateur circle."
The Loop Skywire antenna Is simple and
©asy 1o consiruct, costs neasly nothing, and
climinates the need for multipie antennas

has not been fully studied, analyzed and
researched. Those who are able and curious
should investigate the polarization of this
one. This article does not olfer a techaical
explanation of its performance or opera-
tion. Rather, it is a description of the anten-
na ascompanied by construction hints and
actual user comments. Take some time to
erect the Skywire and decide for yourself
whether it works.

Ciiven any length of wire, the maximum
possible area the antenna can enclose will
be with the wire in the shape of 4 circle.
Since it takes an infinite number of
skybooks to hang a vircular loop, the
square loop (four skyhooks) is the most
practical. Reducing the area enclosed by the
wire loop Turther brings the antenna closer
to the properties vf the folded dipole and
both harmonic impedance and feed-line
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Photo B. “My introduction to the horizontal full-wave loop antenna came in the
article, ‘The Loop Skywire,” By Dave Fischer, then WOMHS, now W7FB, in the
November 1985 issue of QST,” writes NT@Z. The full article can be read by ARRL
members on the organization’s website in QST’s print archive.

(Reprinted with permission of the ARRL, <http://www.ARRL.org>)
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a young age — only better, because you
didn't really have to learn the piano! —
KPCOZZZ)

My introduction to the horizontal full-
wave loop antenna came in the article,
“The Loop Skywire,” By Dave Fischer,
then WOMHS, now W7FB, in the
November 1985 issue of QS7, Photo B.
From 1977 to 1995, all of my loops were
vertically oriented and I used a wide vari-
ety of quads, quad loops, and suspended
delta loops. I was an experienced looper
who had a lot of results-based faith in the
full-wave loop. When I saw that Dave was
advocating “laying the loop on its side,”
I was intrigued, and immediately strung
one between reasonably appropriate tree
limbs. The entire thing was 20-30 feet
above ground and not terribly symmetri-
cal. Seeing that, I was unprepared for how
magnificently it worked!

Having used these things for nearly 30
years now, | have heard all kinds of gruff
from hams who have never used them
telling me why horizontal loops are only
good for short-range (NVIS) communi-
cations, how they have ridiculously high-
angle radiation patterns, and so on. There
are plenty of charts, graphs, and simula-
tion plots —both online and in magazines
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— that support their negative claims. I
think that’s just great, because I merely
have to look at my logbook for verifica-
tion that the Loop Skywire is the best sin-
gle-wire antenna I have ever used for
multi-band operation.

Somebody Say, ‘Amen!’

Every ham I"ve ever known who has
bothered to put up a horizontal loop has
become a believer. A few have even sold
their rotatable beams (or didn’t bother
putting them up after moving to a new
QTH) after experimenting with big hori-
zontal loops.

As mentioned, antenna performance is
a key success determiner in amateur radio.
You can have a pair of $10,000 trans-
ceivers, each with matching legal-limit
amplifiers, but if you don’t have a good
antenna you’ll wind up in aclassic Defense
Secretary Donald Rumsfeld scenario:
never knowing what you’ve been missing:
“There are known knowns . . . known
unknowns . . . and unknown unknowns.”
(WATCH: Secretary Rumsfeld explaining
knowns and unknowns, <http://bit.ly/
RiBQgR>. - KPC(OZZ77)

If you already have a massive anten-
na farm or have already shelled out for
some “heavy aluminum,” you may not
need to investigate the amazing perfor-
mance of a simple horizontal loop anten-
na. Butif you're like most of us and can
have only a single wire antenna on a
small suburban lot, the “sideways loop”
may very well put you on the path to
Five-Band DXCC — or ragchew quali-
ty QSOs at will.

To be specific, I'm not saying that
dipoles, end-fed wires or vertical anten-
nas can’t be made to work well, or even
very well, especially on one or two bands.
Butwhen it comes to making a single wire
antenna perform well over a wide fre-
quency range, the horizontal loop is the
clear champion.

Loop Skywire Benefits

A horizontal loop is a quad loop that’s
laying on its side. Compared to tradition-
al vertically oriented loops and other wire
antennas, it offers some tremendous
advantages.

Even — or especially — when mount-
ed “too close” to the ground, horizontal
loops completely outperform dipole-type
antennas. Mostbeginners don’t know that
dipoles and inverted Vs don’t perform
anywhere near their full potential unless
they’re at least a half-wavelength above
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RF ground. That’s roughly 60 feet at 40
meters and a whopping 120 feet on 80.
The same goes for Yagi-type beam anten-
nas, whichare really “dipoles onaboom.”

Horizontal loops aren’t immune to
height-above-ground limitations, and no
immutable laws of physics have been bro-
ken, but there’s no mistaking that when
you turn the full-wave loop on its side,
close-to-the-ground performance exceeds
that of dipole-type antennas.

Loops — horizontal and otherwise —
are quiet onreceive and usually suffer less
from static and man-made noise when
compared to dipole- and vertical-type
antennas. If fed with balanced or open-
wire feed lines they can also exhibit
impressive immunity from locally gener-

ated noise — even pesky noise from your
shack computer.

Horizontal loops tune up easily on all
bands at or above their fundamental fre-
quencies, and can be made to work well
on lower frequencies if fed with open-wire
feed lines or via antenna-mounted auto-
couplers. Dipoles and vertical loops can’t
dothat. They only work well at certain har-
monics of their fundamental frequencies.
And even if they could, the impedance
matching required is much more complex.
These factors alone make the horizontal
loop the easiest single-wire antenna for
use on multiple bands. The awesome per-
formance is just icing on the cake!

Horizontal loops work well for close-
in rag chews and faraway DX pileups.
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Ironically, the fact that they do everything well is also their great-
est potential weakness! Because these loops receive well in
every direction, copying weaker DX stations through throngs
of strong stateside stations can be frustrating. Of course, the fact
that you can actually hear and work the DX station:s
you often can’t do with a dipole — helps calm you down.

I’ ve been mostly talking up horizontal loops in amateur radio
applications but, for all of the reasons I’ve mentioned so far,
SWLs get all of the benefits as well, with one interesting caveat:
If you’re using an entry level SWL receiver, be sure to use an
attenuator to decrease the received signal. Without even trying,
large loops can overload a receiver’s front end, resulting in
images, birdies, distortion, and a host of other unwanted side
effects. Ah, the luxury of having too much signal.

Inexpensive and Easy to Build

The horizontal loop is simply a full-wavelength loop that’s
“lying on its side,” supported at various points some 15 to 60
feet above the ground. Mathematically, loops are circular, but
putting up a horizontal loop that’s perfectly circular is need-
lessly tedious.

Four strategically-placed supports gives us a “square loop,”
which is an ideal shape.

Three supports, on the other hand, provide a “triangle loop,”
the limit of what you can get away with.

A slightly rectangular shape is okay, as is an irregular but
generally square shape, but an elongated rectangular shape starts
to lose its loop-like qualities.

Published in antenna books for years, the standard equation
for determining the size of a loop antenna is 1005 divided by
the frequency (in megahertz). That’s 1005/f. Eighty-meter loops
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Photo C. If you want even better performance from your
horizontal loop antenna, or if you want to use it on
frequencies below its design frequency, feed it with open wire
line and a balanced antenna tuner such as this Palstar
BT1500A. Unlike most tuners, this heavy-duty model is rated
for full legal power, although it's perfectly comfortable at QRP
levels, too. (Courtesy of KPCOZZZ and Palstar
<http://www.palstar.com>)

have a circumference of about 287 feet, or about 72 feet on each
“side.” A 40-meter loop is about 144 feet, making 20 meters
about 72 feet.

These “reference lengths™ are just that. In practice, simply
put up as much wire as possible — keeping it as circular or as
square as possible — and let your antenna tuner handle the
impedance tweaking, while shooting for a 40-meter loop size
or larger, if possible.

Feed it with 50- or 75-ohm coax through a standard anten-
na tuner and use your new Loop Skywire on all bands at or above
the loop’s resonant frequency. Feed the loop anywhere along its
circumference, corner or side.

For improved flexibility and performance — especially on
bands below the design frequency — replace your convention-
al shack-mounted antenna tuner with an auto-coupler mounted
at the loop’s feed point. This will give you lightning-fast band
changes and low SWR on the coax that runs from the auto-cou-
pler to your radio.

If an auto-coupler is out of the question, consider replacing
your coax with 600-ohm, open wire line and a balanced anten-
na tuner such as those sold by MFJ Enterprises, Palstar, Photo
C, or even an old Johnson Matchbox.

Don’t worry about the Loop Skywire’s ultimate shape, height
or even how you feed it. Just put one up and give it a try. It’s a
real “twist” that can make all the difference, and I'm betting
that you’ll soon agree that it’s your new favorite HF antenna.
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