HOW TO RADIATE A BIG SIGNAL FROM
A SMALL LOT

(The W6TC DX Loop)

Wo6TC



Maxwell’s Equations

Electromagnetic Radiation is a true miracle

e Dipole antenna, grandfather of most H.F. Antennas
e We are constrained by our environment

» Resonant Dipole
e Radiation proportional to current
e Current must be zero at the end of a wire



Dipole in Free Space

s _—fg.—_ = -
B -
o A — (~) .
N (A}
—_—
=
Flectne held
Convenuions
{‘ Direction of current (¢lectron) low
.a-__.+

_— T ———
~-O— e Ot
)\ Max voltage Max current Max voltage -

@ Driving point

l l' Open Wire line

= >— Coa




Short Dipole

[.ong Dipole

e Maximum current (maximum radiation) points are forced to
move along the wire.

e Spoils radiation pattern



e Current near the ends of a dipole i1s small so radiation from
the ends is small.

* Dipole ends are therefore useless from a radiation point of
view.

e [:nds create resonance.

e Dipole can be shortened provided resonance is achieved
some other way.

e As dipole size is reduced, bandwidth and radiation resistance
are reduced.
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Evolution of the W6TC DX Loop

Full size, 2 wave dipole

LJ Arbitrary folding at the ends,
Short but still resonant

Coil traps

L ™y StepplR

StepplR add-on for
® . 40 by KL7CW
QST June 2007
q ® ‘A New “Dream Beam 36"
d l 80 meter add-on
Fnd folded down, up or
® S P

Sideways

Short Resonant Dipoles



\ Center fed end

LLoaded dipole

|

/ Fnd fed dipole

W6TC Loop




The Quad Loop

Fond fed bent dipole

Vi

Center fed bent dipole

Consists of a center fed bent dipole (bottom) and an end fed bent
dipole (top) connected at the ends.



Add the WARC bands

7

Add 30,4080 and 160

10 ---- 12M
F5-— 17M

Reflector the same,
Parasitically fed
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At ground level



compact loop antenna

for 80 and By George M. W. Badger, WETC, 341 La
Mesa Drive, Portola Valley, California
40 meter DX i

= seiaber ™79

Quad loops make
good low-band DX antennas ~
for those with
restricted space — ;
a look at several |
loop configurations M i | |
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THE RADIO AMATEUR ANTENNA HhNDBbOK

WILLIAM ORR, \W&5 A

The WETC Compact Quad Loop for 40 and 80 Meters

AL B} meters, the full-size Quad loop requires supports that are about
0 feet {21 m) high. An anlenna of this size 18 out of the queation for
amateurs restricted to small Jots A amaller |-:|u::-p that seems to work
almost as well as the full size version has been designed by W6TC and is

shown in Figure 9. The sides of the normal Chuead |i'--:-;| are folded back,

reducing the overall height of the loop and making a portion of the loop

into a two-wire dransinisszion line Sinee the area of the loop is reduced,
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Fig. 9 Full-size 80 meter Quad loop (A)}ls folded back along dotted lines to
form hall-height loop (B). Lower portlon of loop Is made into a two-wlire
transmission line. Radlation resistance of compact loop |s about 50 ohms
making direct teed from a coaxlal line possible. For 40 meter operation
divide dimenslons by two.



StepplR Antennas
23831 S.E. Tiger MT. RD Issaquah. WA 98027
Tel- 425-391-1999  Fax: 425-391-8377 Toll Free: 866-783-7747

Web: www.steppir.com S/05/05
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Problem — How to adjust element lengths from the ground.

Solution — The StepplR antenna.

e Motor driven clement lengths controlled by a microprocessor
in the shack.

e Automatically adjusts every S0kHz., 20 to 6M.

e lracks vour transceiver.

e 180 deg. direction reversal.

e Bi directional mode.
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SteppIR Antennas - 3 Element

StepplR_Design

Currently, most multi-band antennas use traps, log cells or interlaced elements as a means to cover sev-
eral frequency bands. All of these methods have one thing in common they sigmficantly compromise
performance. The SteppIR™ antenna system 1s our answer to the problem. Resonant antennas must

be made a specific length to operate optimally on a given frequency

So. mstead of trying to “trick™ the antenna into thinking it 15 a different length, or simply adding more
elements that may destructively interact, why not just change the antenna length? Optimal perform-
ance s then possible on all frequencies with a lightweight, compact antenna. Also, since the StepplR
can control the element lengths, a long boom is not needed to achieve near optimum gain and front to

back ratios on 20 - 1{) meters.

Fach antenna element consists of two spools of flat copper-beryllium strip conductor mounted in the

antenna housmg. The copper-beryllium strips are perforated to allow a stepper motor to drive them si-

multaneously with a sprocket. Stepper motors are well known for their ability to index very accurately,

thus giving very precise control of each element length. In addition, the motors are brush less and pro-

vide extremely long service life.

lhe copper-berylhium strip is driven out into hollow, lightweight fiberglass support elements (see be-
low ), forming an element of any desired length up to 367 long. The fiberglass poles are telescopig,

hightwerght and very durable. When fully collapsed, each element measures 487 n length

Fhe ability to completely retract the copper-beryllium antenna elements, coupled with the collapsible

fiberglass poles makes the eniire system easily portable.

The antenna is connected o a microprocessor-based controller (via 22 gauge conductor cable)
that offers numerous functions including dedicated buttons for each ham band, continuous
frequency selection from 20m o 6m, 17 ham and 6 non-ham band memories, 1807 direction

reversal or bi-dircctional mode in just 3 scconds (yagi).

Boom

Elerment Support Tube Copper Berylwrm Tape

e —— e e e e e e e e e - J

Stepper Drive Motor L

Elerment Housing Unit

e



Problem — How to add the low bands, 30-40-60-80-160 to the StepplR.

Answer - Put the WO6TC loop in the plane of the SteppIR boom (at right
angle to the clements)

There i1s no interaction.

14



The WGTC DX Loop

An easy way to add 30, 40, 60, 80 and 160 to your StepplR — or any Yagi.

George Badger, WETC

T agi Boswm

Yag Elements i

A Self ;
Supporting
\ Tonwear
\

WETC DX Loop

The WoTC loop 15 shown an Figure |
and the schemauc diageam of Figure 2 The
loop s supported on two 5 fool = Y3 inch

Hht'r:l'r_lu'.-‘ boom extensions, and an B foot =

| inch fiberglass mast extension. The wires
from the ends of the boom extensions extend
downward and termunate at the base of the
tower. Figure 2 15 a schematic diagram of the

WoTC DX loop
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The very significant thing about the Wo6TC loop is that regardless of
the size of the loop ofthe operation frequency, there is always a
maximum current (maximum radiation) point at the very top of the
antenna, where it should be. 5

[rurther, the vertical components of radiation from the side wire all
cancel and the horizontal components of the top side wires are in phase
and add to the maximum radiation at the top of the antenna
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EZNEC+
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wobtc loop |
Azimuth Plot Cursor Az 270.0 deg.
Elevation Angle 21.0 deg. Gain 8.03 dBi wg—
Outer Ring 8.03 dBi 0.0 dBmax
slice Max Gain  8.03 dBi @ Az Angle = 270.0 deg.
‘ront/Side 17.1 dB
leamwidth 87.0 deg.; -3dB @ 226.5, 313.5 deg.

idelobe Gain  8.03 dBi @ Az Angle = 90.0 deg.
ront/Sidelobe 0.0 dB
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Elevation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Beamwidth
Sidelobe Gain
Front/Sidelobe

EZNEC+

0 dB llll "15
-10
|: II'|
III'. “20 |III
-30
10.1 MHz
wbtc loop
=
Cursor Elev 1888 deg.
90.0 deg. Gain 8.03 dBi =
8.03 dBi 0.0 dBmax

8.03 dBi @ Elev Angle = 159.0 deg.
24.2 deg.; -3dB @ 145.6, 169.8 deg.
8.03 dBi @ Elev Angle = 21.0 deg.
0.0dB



wbtc loop



wbtc loop
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wbtc loop
Azimuth Plot Cursor Az 90.0 deg.
Elevation Angle 30.0 deg. Gain 6.15 dBi
Outer Ring 6.15 dBi 0.0 dBmax
Slice Max Gain 6.15 dBi @ Az Angle = 90.0 deg.
Front/Side - 11.84 dB
Beamwidth 92.6 deg.; -3dB @ 43.7, 136.3 deg.

Sidelobe Gain  6.14 dBi @ Az Angle = 270.0 deg.
Front/Sidelobe 0.01 dB
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7 MHz
wbtc loop
Elevation Plot Cursor Elev  30.0 deg.
Azimuth Angle 90.0 deg. Gain 6.15 dBi
Quter Ring 6.15dBi - 0.0 dBmax

Slice Max Gain 6.15 dBi @ Elev Angle = 30.0 deg.
Beamwidth 37.4 deg.; -3dB @ 14.1, 51.5 deg.
Sidelobe Gain  6.14 dBi @ Elev Angle = 150.0 deg.
Front/Sidelobe 0.01 dB



VERTICAL ANTENNAS
+

Omni Directional Vertical dipole

Asymmetrical

‘\__._-

—_— | — - | -

» Ground plane

e Svmmetrical

o Dr. George Brown RCA
e VHF Design, 2 radials

vl

» Marketing design, 4 radials




I'wo groung etfects

What about Ground?

Because of their sjze, most vertical antennas are near ground.
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The 33 up and 33 out antenna”

e Very popular in the “30s.
i
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e Another way to make the bottom halt ol a vertical antenna
e Electric fields terminate on the ground.
e Ground losses.



Because of size, low band vertical antenna are usually near ground.

e Two ways to make up the bottom half of the vertical dipole near

ground.
AN A S A S ’r £ of o f,/! / / /

e Non resonant
* Capacitance to ground

* Dr. George Brown RCA

e 120 % wave radials on the ground

e Became FCC rule

¢ Current amateur practice — 60 radials

1
7/////////'7"//7"}'

¢ [Elevated resonant

¢ Few radials

e “Counterpoise”

* How many depends on how far I'rtFrn ground



Elevated Radial System

W Easilv inspected.
B Less expensive.

B Performs equal to or better than a
buried system.

B Requires less labor and materials
to install.

® Fully complies with FCC requirements.

B Can utilize the land below the systems
for farming, storage buildings, etc.

M FREE systems design with purchase of
elevated radial systems from Nott Ltd.

r
|

Phone 505-327-5646 « Fax 505-325-1142

3801 La Plata Hwy, Farmington, NM 87401

email: info@nottltd.com
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Computer Simulation of 160 Mefer

Inverted L Antennas

How this popular 160 meter antenna performs over real ground.

Al Christman, K3LC

30 May 2008 N5¥

Figure 1 — The configuration of |
an inverted L antenna. This article
discusses the design choices and
tradeatfs related to the dimensions
of the radiater, along with the
length and number of radials.

DS0B05-Chrisd

0l =027 dfa

1 A3 Mz

Figure 3 — This is the elevation-plane
radiation pattern of the antenna shown
in Figure 2 in the plane containing the
inverted L wire. Mote that the front of
the main lobe is directed toward the left,
opposite to the position of the horizontal
sectlon of the radlator element. The peak
gain is 0.27 dBi at 30.1° take-off angle,

and the front-to-back ratio is just 1.42 dB.

FROANSChwig

Figure 2 — This inverted L antenna uses

a ground screen composed of 60 buried
radials, each of which is 50 feet long.

The helght of the vertical section of the
radiilatm' is 50 teet, and the horizantal
portion has a length of B4.428 fect. which
resonates the antenna at 1830 kHz, The
resulting TOA for this case is 30.1°, while
the FBR is 1.42 dB and the FSA Iz 0.77 dB.

183 MHz

OdB = 0,27 dbi

Figure 4 — Azimuth plot of the
configuration shown in Flgure 2.
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When deciding which antenna to use, look at your property and
available supports first.

Horizontal polarization

For DXing, antenna height is more important than length. If vou can
get a short wire higher, end feed it WOTC style. [t will be a better DX
antenna.

Vertical polarization

To keep the height within your limits, fold the vertical 4 wave
length back on itself. If you have room for many radials on the ground,
OK. If not, use a WOTC loop counterpoise. Keep the high voltage part
of the loop far from ground.



Small 160 M Antenna

..1.

Full size

Small

W6TC loop connected for 160 M
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How to feed small antennas

SWR 2

SWlf\-. I.(() IE% Add a coil

“OfT center feed

OCF

Fed off center but
SWR 1.0 Coax leaves place of
Zero voltage
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wbtc loop as 160 vert

Azimuth Plot Cursor Az
Elevation Angle 25.0 deg. {'-_?,D.D Gain
Outer Ring 1.49 dBi

Slice Max Gain 1.49 dBi @ Az Angle = 314.0 deg.
Front/Back 0.13dB € (| 42)

Beamwidth ?

Sidelobe Gain < -100 dBi

Front/Sidelobe > 100 dB

1.83 MHz

314.0 deg.
149 dBi (- %1)
0.0 dBmax



._al rielda EZNEC+
0 dB 35
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|' -20
‘* -30
1.83 MHz
wbtc loop as 160 vert
Elevation Plot Cursor Elev 250 deqg. «
Azimuth Angle 0.0 deg. Gain 1.49 dBi
Outer Ring 1.49 dBi 0.0 dBmax

Slice Max Gain 1.49 dBi @ Elev Angle = 25.0 deg.
Beamwidth 47.4 deg.; -3dB @ 7.3, 54.7 deg.
Sidelobe Gain  1.33 dBi @ Elev Angle = 155.0 deg.
Front/Sidelobe 0.16 dB
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Azimuth Plot
Elevation Angle
Outer Ring

Slice Max Gain
—>Front/Back
Beamwidth
Sidelobe Gain
Front/Sidelobe

0 dB

wotc loop k9ay rx
Cursor Az
25.0 deg. Gain
-30.04 dBi

-30.04 dBi @ Az Angle = 180.0 deg.
449 dB =— /

146.9 deg.; -3dB @ 106.6, 253.5 deg.
< -100 dBi

> 100 dB

180.0 deg.
-30.04 dBi
0.0 dBmax
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Elevation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Beamwidth
Sidelobe Gain
Front/Sidelobe

wobtc loop k9ay rx

Cursor Elev

0.0 deg. Gain
-29.88 dBi

-29.88 dBi @ Elev Angle = 149.0 degq.
68.5 deg.; -3dB @ 103.3, 171.8 deg.
-57.42 dBi @ Elev Angle = 11.0 deg.
27.54 dB

CLNCT

2

149.0 deg.
-29.88 dBi
0.0 dBmax
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The WGTG DN Loop

An easy way to add 30, 40, 60, 80 and 160 to your StepplR

George Badger, WGTC

he sunspats are b their mininuam 5o
the lovw bancds are where the [IX action
i5. Soon the high bands will become
increasingly important. Now s the me 6o

have an amenna sys
bility.

[ have been building quad amennas for
sonme years. The SEDXCC and SEWAZ

em o with all-band capa

pwards provided incentive o mid Jow band

capatility. | found that large kite-shaped guad

loops worked very well on 30 and 30 meters,

and as explained later, on 80 and |60 meters
as well 1 mounted these loops on extended
quad spreaders in the diamond configuration

These low trequency loops were 1in the
planc of conventonal diamond quad loops
and extended 0 a mng box ac the base of
vy ) food tower, Thus the wire loops wene in
the shape of a kite, wids at the wp and coming
together at the base of the wwer | matched
these large loo
works o cover 3 and 40, and with changes

s wiith remate controlled net

e loop connections, Gl and OG0 meters

I vividly remember looking up at ey high
band quad elemems. wishung [ could taeak
their dimensions L oplinuze po
aach band. Flowever, there was no way 1o do
that from down on the ground

formance on

lhe StepplR Appears

And then aleng came the Stepplld antenna
t was the answer to my dreams. Imagine motor
Iriven Yagi element lengths, adjustable from
ny operating position! [magime an antenna
ncy. and auto
natically optinuzes performance every 50 kHz
wcross all the bands from 20t 6 meters! The
ids sounded (o0 pood w0 be true. The Steppll
cemed to be electrically and mechanically
:omplicated, so | was concerned about reli
ibility. However, | have twa good friends,
VoOD and MOATLY, wha have StepplRs, and
iave had no problems. They convinced me to
nstall the thee element version. The StepplR
ias fved up to my fondest expectations. Ttisa
reat antenna for the bugh bands

hat tracks rranscerver fregu

.ow Bands

But whar about the low bands? [ have only
pe tower, and [ live on 4 relatively small
uburban lot, with neighbors sensitive o the
ppearance of our neighborhond

Would my new StepplR preclude opera
on on 30, 40, 60, 80 and 160 meters? |

lles appear on page 39

- KBl

Flgure 1 — Three element StepplR with
WETC loop. The loop wire is haraly visible.
The leap extends trom ground level o the
boom extension on the left, to the mast
extension at the top and back to ground
level via the boom extension an the right.
See Figure 2.

knew from iy experience with the gquads

that the e low-Dand loops interacted with

were in the same

the high-band loops {they
They coupled | therefore requiresd

[ :-III|-:'II\.E|II'.:: Il1|!l:-|ZII=.'. i

planect

1 wanted to put a large loop on the same
tovweer but 1 did not want the loop ta spoil the
superh perfonmance of the StepplB. For thi
reason 1 decided o mount the loop al 907 w
the StepplR elements, in the plane of the
boom. This turmed oul 1o be a gocd decision

as discussed later

W6TC DX Loop
The W&TO loop 15

and the schematic diagram of Figuee 2. The

showin in Figure

loop is supported on two 5 [ool = ¥ inch
Aberglass boom extensions, and an 8 fool x
I nch fGberglass mast extension. The wires
from the encs of the hoom extensions exiend
downward and terminate at the base of the
tower. Figure s @ schematic diagram of the
WaTC DX |||l.}|:-

End Fed Dipaole, aka Delta Loop

Fipure 3A shows a basic dipole, the

grandlather of most aptennas The curtent

T 1] o e |
in a resonant dipole s sinosodal
the current {and ther

tiot) s from the

Carrent at the enids o a
ab any lrequency s abvays
little contnbution o
ends. The miapor usetal ©
the ends 15 o bning the o 1 B FESCHLAMCS

].I:l.' '.‘||'.I': L4kE) I'l' .
tion (Figure 3B} with little effect on the raidin
tion efficiency or patern. Figure 3O depacrs
loading or traps I.':.-;'ui.'|'|'-. sed i shorened
Figure 303 «f
plF 30400 me

= an excellem

dapoles and triband Yagi
the confguration of the Sief

add-on, which & proven
radiator.! Mote that the dipole ends are ferlelesc]
back almost w the center. Figure 3E depicts
the StepplR element end-loaded dipole by
KL7CW?

The end loaded dip

le of Fioure 3F shows
the dipole end wires extending downward
The end loading wires can be extended down
ward farther so that the antenna evolves nio

WETH !:'.-l-
e AH1 The

# symmetrically end-fed dipole

{as found m Figure A and Fig

nstead of e the

dipole is fecd ar both ends

The slanted

il
near the

end-leading
oviolwve into 2 lransmiss
conne together near the botiom

Mote from Figure 3G that the feed pome s
novw at the bottom. Thas is convernent becaunse
all tuning and matching for all bands can
uned (no more

ke accomplished from the g
wwer climbing). Further, when it is used in

the cnds, thers 15 no requirement [or a heavy

transmmission line. Most of the rdiation comes
from the center, so you do no

fice haight by weighing down the center

wanl to sacn

Wideband Pattern

One of the very important charactensics
of the WAETC loop 15 that there s always a
maximum radiation point exactly opposile
the feed point regardless of loop size and
frequency. Because the loop is fed in the
center at the boltom, there 15 always a poim
of maximum radiation at the top center, the
highest point on the antenna, at any frequency
[ pubdlished an article explaining this in some
detail in 19792 Bill Orr also describes my
losap antenna in his Anenna Handbaok 4

The importance of the centered sym-
metrical current distribution of the W6TC

05%- February 2008 37
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Figure 2 — Schematic diagram of the WETC loop over StepplA.

loop antenna cannot be overemphasized. The
radiation pattern over a wide frequency range
is clean and stable. By comparison, the pa
tern of a conventional center fed dipole 1«
far from clean as the frequency is increased
over a wide range. Not only does the WaTC
loop always have a maxinum radiation poine
at the top center, the vertical components of
the maximum current points on the vertical
wires always cancel, regardless of frequency
The honzontal component of the radiation
from the vertical wires nearest the dipole aeds
the radiation from the op honzontal wire, as
explained in my 1979 paper*

Loop Pattern Compared to that of a
Wideband Dipole

A conventional mulliband «dipole simply
does not work this way. Current at the ends is
always zero, so the maximom radiation points
are forced to move across the dipole, spoiling
the radiation paticrn at high frequency

Dipoles or inverted Vs on the same tower
with a Yagi should be avoided * They should be
low on the tower to prevent adversely affecting
Yagi performance. Low band antennas should
be as high as possible, not below the Yag

For DXing, antenna height 15 more impor
tant than length. If you can get a short wire
higher, end feed it WOTC style It will be a
better DX antenna,

Rotatabilty Makes All the Difference

Having a rotatable dipole 15 a vast improve-
ment over a lixed dipole, because you can
move the magor lobe to favor your target and
use the side nulls to reduce interference and
noise. EZNEC shows that the WETC loop

38  February 2008 05t

has a superb bidirectional broadside radiz-
tion pattern. O 30 meters, the gain is 8§ dBa.
the front to side ratio s 7 dB and the takeolt
angle 15 217, On the air i feels like & beam
Because of the meh-gain, deep-side nulls and
lonw tnkenf! angle. Performance 15 also pood
on A meters

CH ocourse the WoTC loop does not have
i be over a StepplR. D can be mounted over
any Yagi. regardless of boom length and
height, hecanse the loop dimensions are nol
coiical. As a matter of facl, the loop does nol
have to be over a Yagi. [t can be supponed
between trees as in Figure 3G or centered on
a metal ower as in Figure 3H.

Feeding the Beast

I mounted a metal box that containg
separate matching networks for each band.
near the ground on my rotating tower. ftis
remetely controlled from the shack Remote
taning s required inomy locanon because
open wire ling cannet be installed through my
house, so | went with coax [eed

A simpler way o feed the antenna 15 with
open wire line, or ladder line, wsing a hal
anced mner or coiventional wner with balun

As an expenment, (o simulale a typical msial-

lation [ temporanly installed & 75 Too open
wire line to the wner at my radio location. The
WOTC loop s easily matched on all bands, 10
through 160 meters, using a basic L network
ner. Anangements must be made to keep
the line at least one line width away from the
lovwer 45 11 rotates.

Non-rotating Version

If vour tower is fixed and is self-support-
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Figure 3 — How the W&TC DX loop
evolyved from the basic dipola.

ing, you can stll instadl the WoTC loop. To
prevent the vertical wires from wrapping
arcund the wower, shon lengths of PV pipe
fastened low on the tower and free to flex and
ronate with the loop may be used.

Isolation, Loop to StepplR

To show that isolation between the loop
and StepplR 15 adequate, 1 uned both 1o
resonance at the same frequency at which
the coupling 15 the strongest. 1 matched and
energized the loop on 20 meters. [ then swepl

the StepplR elements through the same fre-

quency. | tried this on several frequencies
and never could detect the slightest change in

SWE on the loop or the StepplR. [ am satis-

fied that the performance of the StepplR s not
compromised by the loog.

B0 Meters

Vertical polanzation s preferred for



rransmting on Bl and 160 meters.so con
nectons al the feed pount of the WAHTC loop
are changed. U Btk the 1otal height of the
loop is abott 3134 wivelength, so for vertcal

pﬂlﬂ.l"l..i';llJUl'l e iweer encks o the fiow 1 ife Cun-

nected together and hrought near resonance
with a raised two wire radial svstem i the
crawl space under my home csee Figare 310
OF course, the radial system should be more
extensive. but the two apposing radials unfize
the only space aviilable. In miy case, because
the total boop height s somewhar more ean
A4, and because 1t is, in ellect. op-losded
the maximum radition point 15 well abaove
ground level, away from nearby obsiog les

With EZNEC | found tha almost as inuch
current 15 Mlowing i the wwer as m the two
vertical wires. | was concerned that radiation
efficiency would suffer because of resistance
at the base of the tower. However, | modeled
vanous resistances there and found that over
all efficiency 15 satistactory

160 Meters

For 160, | could have used a large coil fon

baseloading the B0 meter connection. However,

baseloading has low radiation efficiency
Instead | elected to leave one of the vertical
wires open at the bottom (see Figure 313, This
is, in effect, a form of wp-loading. Folding
the monopole back on wself is an example of
Figures 3D, The high vollage endd of a mono
pole folded back does not substantially detrac
from the radiation pattemn, but itdoes serve to
bring the monopole to resonance

The antenna height 15 substantially
reduced with no sigmficant effect on the
pattern. There i5 a decrease in radiation

resistance compared 0 a full 24 high ven-

cal. However, because the total wire is more
than L4, maximum radiation is above nearby
obstacles. There is high voltage at the open
end, 50 use a switch with hugh vollage hold
off. | use vacuum relays.

A popular form of wploaded 160 meter
antenna is the inverted L. For comparison, |
maodeled the WATC loop connected as in
Figure 3 and modeled a classic inverted L at
the same height. [ modeled both over perfect
ground and over two wire radials 2 feet above
ground. The WaTC loop radiation pattern 15
better. EZNEC predicts that the W8T loop
is omnidirectional within 0.1 dB. whereas the
inverted L is not symmetncal by more than
half a dB.

EZNEC has a very useful feature It
calculates efficiency companng total radi
ated power to total input power. The WaTC
configuration of Figure 3J over a two wire
resonant raised racial system over ground is

43% compared to 36% for the inverted 1.,

probably because the horizontal section of
the inverted L is more exposed to ground
Current in the tower 15 small because the
tower is far from resonant. Thus the WeTC
160 meter vertical has bemer performance

than the wverted L oin mosi respects and

redues sty ong suppeet.

The W6TC Loop Radial

Fhiere i e enogh space m my Dascme
fesr tsewr qull 203 1640 meter raised radials. To
achieve a resonant radial svstem, | folded the
s rinlials hack on themselves os shown m
Figure 31 The radials are nod symimetncal.
s | wis conwerned that the current in them
woukl not be egual Becavse the ends of the
tun radils are physically close wogether and
Pecause the voltage aml phase at the ends of
the radials should be the same, | connected
them together at A in Figure 31 forcing the
viltage at the ends of the radials 1o be the
same. The vwo radhals are now more electn
cally svimmetncal and therefore cancel benes
I have modeled the loop radial simulating
the asvmmetry by placing one radial one
fesat cleser 10 ground. With | A al the base
of the monopole, current in two radials were
prechored an 073 and 0.27 A With the radial
ends connected, the cumrents were 051 and
(.49 A indicating almost perfect balance
resultmg in good cancellation of any radis-
tion from the radials

I have two raised resonant radial systems
i my basement, one for 80 and the other for
It meters. The B0 meter system has twe
apposing 1adials open at the ends. The 16()
micter system has two opposing radials folded
buck and connected i the ends. With my MIEFF
clamp on BF ammeter, | measured the curren
in the radials. The B0 meter currents ditfer by
WS the 100k meter by 1195

The Loop as a Receiving Antenna

The loop receives well on 30 and 30 meters
but the vertucal polanzation is 00 Boisy o
80 and 1600 [ found that the 30 and 40 meter
horizomally polanzed connection is a quieter
receiving antenna on 80 and 160 meters

Thinking about the K2AY Loop, | discov-
ered. working with EZNEC, that the 160 meter
comnection with a 10 kL2 resistor connected at
B in Figure 3] has a 17 dB null? | found
that adding reactance increased that o more
than 30 dB. | modeled both 80 and 160 mete
antennas, using different ground models and
received those results consistently. The same
resulls were obtaned in frec space as well as
aver perfect ground by adjusting the imped-
ance parameters at both ends of the loop

The EZNEC results seemed (oo good 1o be
true! Imagine having that kind of results i the
resal world. It was clearly time for real world
validation. My fnend Bob Alper, W6KT, at a
distance of 10 miles, put a 160 meter signal
on the ar After trying different resistance
and reactance values, | obtained the results
EZNEC predicied. The actual values for a
particular location can not be determruned by
EZNEC because of ground vanability and the
effect of the wwer. In my case, the load al
Figure 3 1 with the tower as ground was 161

plF i series with 1.24 k{2 The front-to-back
bandwidth covered the entire CW sub-band

Having a rotary recenvny beam wath
superh performance 15 very satisfving

Results

Ihe SteppliR works bener than | expected.
and so does the [oop. The loop is easy 1o
make, conservatively fundles TS0W, 2 easy
tr match on all bands and does not compro
mise the perlormance of the SwepplB. 1o
also excellent on the air To show that it gets
out well, | reviewed my log since Angusl
200% when we mstalled the StepplR and loop
| have worked world-wide DX stations on
each of the 160, 50, 40 and 30 meter bands
usmg thas antenni, most with just 10 W |
am very pleased with the resulis
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