As the song says, “Everything old is new again.” Most of
us, as WDOP explains, just need the motivation and
curiosity, and most of all a problem that needs solving.

A Dual Polarization HF Antenna

System That Reduces QSB

Jusl as the iinerant traveler gets itchy
feet when he remains in one place too
long, the amateur with antenna experi-
menting 1in his/her blood can only stick
with one particular antenna for justsolong
before it must come down and a new,
hopefully better, design is put up in its
place.

Being terminally afflicted with the fore-
going disease, and blessed with an un-
derstanding and forgiving spouse, our
yard full of trees, prior to our full-time
RVing years, was always strung with hun-
dreds of feet of wire and rope. Each new
antenna was carefully raised with hopes
of a few more dB of signal.

In 1985, while working with directional
arrays using vertical, half-wave dipoles,
my attention was drawn to two magazine
articles on the full-wave horizontal loop.
The first, from an issue of 73 of unknown
date, coined the name "German Quad”
for the full-wave horizontal loop.' The
author, a German amateur, WD4CPK/
DFE3TJ, wrote about the versions he and
some friends had built and experimented
with. The upshot was that the supposed-
ly “high radiation angle” horizontal loop
turned out to be an excellent DX antenna
on wavelengths shorter than its design
irequency.

Then in November of 1985 a QST arti-
cle by Dave Fischer, WBMHS, triggered
widespread interest in the horizontal loop,
which continues still.2 Fischer dubbed it
“The Loop Skywire” and gave glowing
reports of its performance on all HF
bands, which essentially agreed with the
conclusions drawn by WD4CPK/DF3TJ.

| decided to construct an 80 meter hor-
izontal loop on my property using conve-
niently located trees as supports. The
average height was about 30 feet, and |
fed it at one corner with RG8 coax. The
positive reports were confirmed by my
experiences on all bands. It was one of
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Fig. 1- The subject of this
article—a multi-band W9INN
‘Space Saver” dipole used
in conjunction with an 80
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DUAL POLARIZATION ARRAY

83-63-1991 Z0:1Z2:68
Freq = 3.875 MHz

ELNEC 3.05

© Gain: 5.999 dBi
Takeoff : 92 deg
Bauwidth: 103 deg
-3dB: 40, 143 deg
Tot Slobe: < 100 dBi

Duter Ring = 6.000 dBi
Hax. Gain = 5,899 dBi

Elevation FPlot
Azimuth Angle = 45.0 Deg.

Fig. 3- ELNEC plot of 75 meter radiation angle of fig. 1, dual-polarization array over

real ground. Dashed line is vertical radiation. Dotted line is horizontal radiation. Solid

line is combined total radiation.
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03-09-1994 20:28:17
Freq = 7.15 Mz

0 dB

ELNEC 3.05

Duter Ring = 3.000 dBi
Max. Gain = Z2.709 dBi

0 deg.

Elevation Plot
Azimuth Angle = 45.0 Dey.

Fig. 4- ELNEC plot of 40 meter radiation angle of fig. 1, dual-polarization array over
real ground. Dashed line is vertical radiation. Dotted line is horizontal radiation. Solid
line is combined total radiation.

the best general-purpose, all-band an-
tennas | had ever used.

At that same time | had one of my 42
foot long, WOINN, 5-band dipoles sus-
pended vertically from a wood support
mast, which just by chance was situated

in the center of the horizontal loop (fig. 1).
This vertical was fed with 450 ohm ladder
ine. Both antennas were tuned with a 2
KW transmatch in my shack.

| don't suppose there is an amateur
anywhere who at one time or another

hasn't tried switching between a vertical
and a horizontal antenna for comparison
purposes and discovered that in many
cases when the signal is weak on the ver-
tical, it will be strong on the horizontal
antenna, but when it fades on the hori-
zontal unit a switch to the vertical will
reveal that the signal has climbed back
up. We believe this effect results from
continuous and random shifting of the
signal’s polarity as it is refracted by the
“F" layer. Not all fading is caused by this
phenomenon, but some of it definitely is.
The above-mentioned antenna compari-
son is a quick and easy way to observe
this effect. This test is not applicable in
the case of short-distance, ground-wave
communication where polarity would re-
main constant,

| began to think about the possibility of
feeding both vertical and horizontal an-
tennas simultaneously. | hoped for a re-
duction in QSB, but | wasn'’t sure just what
would happen. Admittedly, my experi-
ment was very unscientific—too many
uncontrolled variables such as different
types and lengths of feed lines, no con-
trol over percentage of power going to
each antenna, etc. However, plunging
ahead, | rigged a switching arrangement,
with two identical transmatches (fig. 2),
sothat | could feed either antenna by itself
and/or simultaneously.There seemed to
be virtually no interaction between the two
antennas. They both tuned almost exact-
ly the same as they did when not in the
presence of the other, as might be ex-
pected of two antennas with 90 degree
polarity difference. Furthermore, the hor-
izontal full-wave loop seems to be rela-
tively insensitive to other antennas or
objects which are located inside the loop.
When simultaneously fed, only a slight
adjustment of the transmatch was need-
ed, which proved to be very convenient.

The results were astounding. There
was significantly less fading on received
signals when the antennas were paral-
leled than when either the vertical or the
horizontal loop was operated singly. The
effect was most pronounced on 20 me-
ters through 10 meters, but was still no-
ticeable on 40 and 75 meters.

| remember one rather dramatic 20
meter QSO | had simultaneously with two
other amateurs, one in Virginia and the
other in Oregon (I was living in Missouri
at the time). Both stations gave me iden-
tical reports; QSB was quite pronounced
when the vertical was used by itself and
still present, to a lesser degree, on the
horizontal loop. It disappeared complete-
ly, however, when the antennas were fed
simultaneously. The report was "a steady
S-9signal with no QSB."” Among my night-
time 40 meter friends | was getting the
reputation of being a "big gun.” In 1987 |
upgraded to Extra class and moved into
the DX window on 80 meters, where |
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ICOM

IC-735 HF Xovr./Gen. Cov. Rowr. ..o $1054.00
IC-736 HF/6-Meter XovrJGen. Cov. Rowr. ............ 188400
IC-737A HF XowrJGen. Cov. ROWT. ...cocovvnsinneriannnns 1469.00
AT-150 HF Automatic Antenna Tuner ................. . 438.00
PS-55 AC Power Supply 226.00
SM-8 Desk Microphone ... 111.00
IC-R1 Communications Receiver ___......_.._. 48900
IC-R71A Communications Receiver ... 1044.00
IC-R7000A Communications Receiver............... 1248.00
IC-2268H 2-Meter, FM, 45Watt Xowr. ... ... 369.00
IC-281H 2-Meter, FM, 50WattXowr, ... 374.00
IC-2340H E—Iﬁm FM, 45W/35W ............649.00
IC-2GAT 2-Mtr., HLWWTT_....... . 294.00
IC-4GAT HD-IHL, FM, Handheld With T-T ......... 284,00

IC-2GXAT 2-Meter, FM, Mini Handheld W/T T...... 29400
IC-W2A 2-Mtr/440-MHz., FM, Mini H-H W/T-T ..._..474.00

BP-4 Batery Case ..o 2000
BP-5 10,8 VDC, 425 mAH., Ni-Cad Batt. Pack ....... 73,00
BP-7 13.2VDC, 425 mAH., Ni-Cad Batt. Pack ...... 87.00
BP-8 8.4 VDC, 800 mAH,, Ni-Cad Batt. Pack .........87.00

CM-96 8.4 VDC, 1200 mAH., Ni-Cad Batt. Pack...... 99.00
BP-83 7.2 VDC, 600 mAH., Ni-Cad Batt. Pack ........ 65.00
BP-84 7.2 VDC, ﬂlﬂﬂmAH Ni-Cad Batt. Pack ......87.00

BP-90 Battery Case ... e 20,00
BP-130A Battery Case ... 21,00
BP-157A 7.2 VOC, 900 mAH,, Ni-Cad Batt Pack ...54.00
BP-160 7.2 VDC, 700 mAH., Ni-Cad Batt. Pack ..... 43,00
BC-35U Desktop Charger; BP-2, 5,7, 8, %............95.00

BC-72A Desktop Chg.; BP-81, 82, 83, 84, 85, Int. . 104.00
BC-79A/AD-28 Dskip. Chg.; BP-132A, 157A, 160 . 131.00

CP-11 Cigarette Lighter Cable W/Noise Filter .......... 29.00
CP-12 Cigarette Lighter Cable W/Noise Filter .......... 21.00
CP-13 Cigaretie Lighter Cable W/Noise Filter ..........22.00
HM-46 Speaker/Microphone..... ... ......4000
HM-54 SpeakerMicrophore................................55.00
HM-65 Speaker/Microphone........... BRIy -1+ ¢
HM-70 Speaker/Microphone R BT, i1 1
BENCHER
BY-1 lambic Paddies, BlackBase ......................... $64.95
BY-2 lambic Paddles, Chrome Base ... 7985
ZA-1A 1:1Balun, 35To30-MHz. .........coec.e...... 495
HUSTLER
GE-144B 2-Meter, Aluminum Verdical .................. $90.00
G6-270R 2-Meter/440-MHz., Fiberglass Vertical ... 133,00
G6-440 440-MHz., A Vertical .. 119.00
G7-144 2-Meter, Aluminum/Fiberglass Vertical ...... 133.00
CUSHCRAFT
RS 14, 18, 21, 24, 28-MHz. Vertical .................... $267.00
R7 7,10, 14,18, 21, 24, 26-MHz. Vertical .............. 357.00
ARX-28 2-Meter, Ringo Ranger Il Vertical ............... 49,00
ARX-2208 220-MHz., Ringo Ranger Il Vertical ........ 49.00

ARX-4508 450-MHz., Ringo Ranger || Vertical ........ 49.00
AR-270 2-Meter/440-MHz., Ringo Vertical .............. 61.00
AR-270B 2-Meter/440-MHz, Ringo Vertical ............. 88.00
ARX-270U 2-Mir /440-MHz., Fiber, Ringo Vert. ..... 188.00
A270-10S 2-Meter/440-MHz., 5/5-Element Beam .... 70.00
A50-55 50 To 54-MHz., 5-Blement Beam .............. 121.00
124W8 144 To 148-MHz, 4-Element Beam ........... 45.00
A148-10S 144 To 148-MHz., 10-Element Beam ... 58.00

1382 144 To 148-MHz., 13-Blement Beam............ 97.00
224WB 222 To 225-MHz., 4-Blement Beam ... 47.00
225WB 222 To 225-MHz., 15-Element Beam ........ 100.00
A449-6S 440 To 450-MHz , 6-Blement Beam ..........40.00
A449-11S 440 To 450-MHz, 11-Element Beam ......58.00
ASTRON
RS-TA 138VDC, 7 Amp Int., 5 Amp Cont. ........... $49.50
RS-12A 138VDC, 12 Ampint, 9Amp Cont. ..........71.50

RS-20A 138 VODC, 20 Amg Int,, 16 Amp Cont. ....... 8850

RS-35A 13.8VDC, asnm:m,zsmm . 14150
RS-12M Same As RS-12A, With Meters ... .. 52.50
RS-20M Same As RS-20A, With Meters ... ttﬂﬁﬂ
RS-35M BHMMHSQE&WMMM... .« 159,50
VS-35M Same As RS-35M, Adj. Volt.Curr. ......... 17150
UPS/insurance Charges Are Additional
MC And VISA Orders Are Accepted
Prices Subject To Change Without Notice
LaRue Electronics
1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
PHONE (717) 343-2124
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DUAL POLARIZATION ARRAY

03-09-1994 20:41:18
Freg = 14.175 MHz

ELMEC 3.05

Duter Ring = 11.000 dBi
Max. Gain = 10.656 dBi

Elevation Plot
Azimuth Angle = 45.0 Deqg.

Fig. 5- ELNEC plot of 20 meter radiation angle of fig. 1, dual-polarization array over
real ground. Dashed line is vertical radiation. Dotted line is horizontal radiation. Solid
line is combined lotal radiation.
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03-69-1999 20:48:17
Freq = 21.225 Mz
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Fig. 6- ELNEC plot of 15 meter radiation angle of fig. 1, dual-polarization array over
real ground. Dashed line is vertical radiation. Dotted line is horizontal radiation. Solid
line is combined total radiation.

found | could use this system to success-
fully work the pile-ups right along with the
big boys.

What was happening here? Obviously,
this dual-polarization antenna system
had no gain. However, | got repeated re-

ports of "strongest signal I've heard on
the band tonight,” *
fading,"” elc.

steady signal with no

About this same time in 1987, while

attending a local hamfest, | purchased a
stack of old QST and Ham Radio maga-
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DUAL POLARIZATION ARRAY

03-89-1991 20:53:26
Freqg = 28.85 MHz

9db . . .
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Elevation FPlot
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Fig. 7— ELNEC plot of 10 meter radfation angle of fig. 1, dual-polarization array over
real ground. Dashed line is vertical radiation. Dotted line is horizontal radiation. Solid

line Is combined total radiation.

zines dating back well into the early to
mid-1970s. In the March 1972 issue of
QST3 | discovered an article by Walter J.
Stiles, W7NYO, on virtually the same sub-
ject matter we've been covering here.
However, Stiles used a more carefully
controlled test setup than | did. He mount-
ed two Yagi/Uda beams on his tower, one
horizontal and the other vertical. He fed
them with separate amplifiers in order to
control and equalize the power going to

gach antenna. The most remarkable part
of the article was the summation of the
results in which his observations on sig-
nal strength, readability, and reduction in
QSB were exactly the same as mine, the
difference being that his installation was
much more expensive and difficult to
erect than my wire antennas.
Subseqguently, other related interesting
and informative articles appeared. John
H. Mullaney, W3NGJ, wrote about use of
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variable power splitting to achieve polar-
ization diversity4 in February 1986 Ham
Radio, and B. Sykes, G2HCG, related his
experiences with enhancement of sig-
nals through control of polarization in his
article® in the November 1990 issue of
Communications Quarterly. These. arti-
cles all examine the same phenomenon,
but each with a different approach, and
they are worth reading if you should
decide to experiment.

The WSINN “Space Saver” dipole is
ideal for this antenna system. Itis only 42
feet long and works very well on all HF
bands if fed with ladder line and a good
transmatch. Used as a vertical dipole, the
feed point is at least 21 feet above the
ground. Therefore, a radial system is not
necessary to isolate the vertical from
lossy earth. | supported this vertical with
an ordinary wood mast as described in
my 1986 copy of The ARRL Handbook for
the Radio Amateur.t However, any verti-
cal, suchasthe plain vanilla guarter wave
vertical, should work if you use an ade-
quate radial system.

If you are interested in reducing fading
of your transmitted and received HF sig-
nals, you might want to give the arrange-
ment shown in fig. 1 a try. Construction is
simple and straightforward. There is cer-
tainly nothing difficult about putting up a
horizontal loop, and WOINN's ads can be
found in virtually every amateur radio
publication, including this issue of CQ. It
certainly worked for me in a big way.

In conclusion | would like to thank my
good friend Harvey Tetmyer, K5LJM, for
his advice and assistance, particularly in
the preparation of antenna radiation plots
using ELNEC version 3.05.

Itis my hope that this article will inspire
further experimentation by interested
readers and that at least some of them
will report their results in the pages of CQ.
Good luck and good DX.
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