ARRL Periodicals Archive — Search Results
A membership benefit of ARRL and the ARRL Technical
Information Service

ARRL Members: You may print a copy for personal use. Any other use of the
information requires permission (see Copyright/Reprint Notice below).

Need a higher quality reprint or scan? Some of the scans contained within the
periodical archive were produced with older imaging technology. If you require a
higher quality reprint or scan, please contact the ARRL Technical Information
Service for assistance. Photocopies are $3 for ARRL members, $5 for
nonmembers. For members, TIS can send the photocopies immediately and
include an invoice. Nonmembers must prepay. Details are available at
www.arrl.org/tis or email photocopy@arrl.org.

QST on CD-ROM: Annual CD-ROMs are available for recent publication years.
For details and ordering information, visit www.arrl.org/gst.

Non-Members: Get access to the ARRL Periodicals Archive when you join ARRL
today at www.arrl.org/join. For a complete list of membership benefits, visit
www.arrl.org/benefits.

Copyright/Reprint Notice

In general, all ARRL content is copyrighted. ARRL articles, pages, or documents--
printed and online--are not in the public domain. Therefore, they may not be freely
distributed or copied. Additionally, no part of this document may be copied, sold to
third parties, or otherwise commercially exploited without the explicit prior written
consent of ARRL. You cannot post this document to a Web site or otherwise
distribute it to others through any electronic medium.

For permission to quote or reprint material from ARRL, send a request including
the issue date, a description of the material requested, and a description of where
you intend to use the reprinted material to the ARRL Editorial & Production
Department: permission@arrl.org.

QST Issue: Feb 1995
Title: Is This EWE for You?
Author: Floyd Koontz, WA2WVL

[ Click Here to Report a Problem with this File |

ADVERTISEMENT

’HHL

cD- ROM

RIODICALS on

2010 ARRL

Periodicals
on CD-ROM

ARRL’s popular journals are
available on a compact, fully-
searchable CD-ROM. Every word
and photo published throughout
2010 is included!

= @ST The official membership
journal of ARRL

= NCJ National Contest Journal

= @QEX Forum for Communications
Experimenters

SEARCH the full text of every

article by entering titles, call signs,
names—almost any word. SEE every
word, photo (including color images),
drawing and table in technical and
general-interest features, columns
and product reviews, plus all
advertisements. PRINT what you see,
or copy it into other applications.
System Requirements: Microsoft Windows™
and Macintosh systems, using the industry
standard Adobe® Acrobat® Reader®software.

The Acrobat Reader is a free download at
www.adobe.com.

2010 ARRL Periodicals
on CD-ROM

ARRL Order No. 2001
Only $24.95°

*plus shipping and handling

Additional sets available:

2009 Ed., ARRL Order No. 1486, $24.95
2008 Ed., ARRL Order No. 9406, $24.95
2007 Ed., ARRL Order No. 1204, $19.95
2006 Ed., ARRL Order No. 9841, $19.95
2005 Ed., ARRL Order No. 9574, $19.95
2004 Ed., ARRL Order No. 9396, $19.95
2003 Ed., ARRL Order No. 9124, $19.95
2002 Ed., ARRL Order No. 8802, $19.95
2001 Ed., ARRL Order No. 8632, $19.95

A R R L The national association for
AMATEUR RADIO™
N SHOP DIRECT or call for a dealer near you.

/ ONLINE WWW.ARRL.ORG/SHOP
/ ORDER TOLL-FREE 888/277-5289 (US)



http://www.arrl.org/pubindex/errors/index/91181

Feb 1995 QST - Copyright © 2011 American Radio Relay League, Inc. - All Rights Reserved

Is this Ewe for You?

Here’s a really simple receiving

antenna for 80 and
160-meter DXing.

By Floyd Koontz, WA2WVL
6842 Wheeler Rd
Bloomfield, NY 14469

A we approach the bottom of the sun-
S spot cycle, MF and HF signals are
weak and ambient noise is high. Whatevery
serious DX operator needs to improve sig-
nal-to-noise ratio is a directive receive an-
tenna. In a previous QST article,! I de-
scribed an array of tuned loops. That array
has excellent front-to-back (F/B) directiv-
ity, but it is quite narrowband and requires
careful construction and alignment to get
full performance.

A New Design

One fundamental of directive wire-
antenna design is that two or more parallel
wires carrying similar RF currents produce
directivity regardless of the phase or am-
plitude of the currents, if the wires are sepa-
rated significantly (greater than 0.05 A).
I surmised that if a short wire (less than
!/a L) were formed as an upside-down U and
fed against ground, good F/B directivity
would result.

Using Brian (K6STI) Beezley’s AO
software, I modeled such an antenna (with
a terminating resistor to ground at the far
end of the wire). Success was immediate,
with F/B ratios greater than 30 dB pre-
dicted. Since AO assumes that the ground

TFloyd Koontz, WA2WVL, “A High-Directivity
Receiving Antenna for 3.8 MHz,” QST, Aug
1993, pp 31-34.
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Figure 1—The Ewe is the receiving
antenna. The antenna end attached to the
resistor is the rear. The antenna produces
a cardioid pattern.

beneath the antenna is perfectly
conducting, the initial result
was suspect.

I loaded the AO dimensions
into K6STI’s NEC-WIRES soft-

the ground conductivity and di-
electric constant beneath the
antenna. Compared to AO’s out-
put, the results dove into the 15 to
20-dB region, but the F/B was real.
With some readjustment of the
antenna dimensions and the value
of the far-end resistor, the F/B in-
creased to more than 30 dB—that
from a piece of wire between two
ground stakes! What could be simpler?

A Beverage It Ain’t

This antenna (Figure 1) looks amazingly

Single EWE Receiving
Antenna with
Bottom Feed 0

Over Ground
Azimuth

30° Elevation
0 dB = -17.52 dBi

3.80 MHz

Single EWE Receiving Over Ground
Antenna with

Bottom Feed %0

Elevﬁtion

0 dB = —17.42 dBi 3.80 MHz

Figure 2—Azimuth and elevation patterns
of a single Ewe over average ground.

like a Beverage, but its method of opera-
tion is entirely different. By analyzing the
RUN file in AO, you can see that for opti-
mized height and length, a phase shift of
about45° occurs between the center of wire
1 and the center of wire 3.

Taking into account the 180° phase shift
caused by the direction of the currents in
wires 1 and 3, the total phase shift is
about 135°, with wire 3 leading (a reflec-
tor). From this, you can see that the Ewe
receiving antenna is essentially a two-
element driven array in which the rear
element (wire 3) is fed via the top wire
(wire 2). Wire 3 has about 65% as much
current as wire 1. Figure 2 shows the azi-
muth and elevation patterns of a single
80-meter Ewe over average ground. Be-
cause part of the antenna is horizontal, I
was concerned about noise pickup degrad-
ing the overall results. The horizontal gain
computed to be about 20 dB lower than the
vertical gain, and at a high angle off the
side.

One surprise is that the F/B holds over
several megahertz. That led me to design a
second antenna covering 1.8 to 4.0 MHz.
The calculated F/B is greater than 25 dB
over this entire range without adjustment.
This design will be shown later.
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A
Incoming
:> 1o’ Figure 4—A top-fed, Termination
Signal 10-foot-high Ewe with a
3:1 impedance-
10 matching transformer
and a resistive
Feed 3:1 termination.
Termination 10’
Y
Figure 3—A 10-foot-high bottom-fed Ewe
with a 3:1 impedance-matching
transformer and a resistive termination. o 38’
Incoming
Feeding and Terminating the Ewe 1
Figures 3 and 4 show two ways of feed- Signal
ing the Ewe. The basic feed impedance is 15
about 450 Q, so a transformer with a turns
ratio of 3:1 provides a good match. The Feed 3:
value of the terminating resistor varies ac- 840 Q
cording to the wire height, wire length and
band of operation, and whether bottom feed ?
or top feed is used. I devised the top-feed " =

system so that the RG-58A coax could be
run overhead. Because I considered a wire
10 feet high something that could be man-
aged easily by most amateurs, I used NEC-
WIRES to generate Tables 1 through 4 using
a 10-foot height as one parameter.

Reversible Ewe for 80 Meters

Inorder to experiment with this antenna,
the first one built had identical 3:1 turns
ratio ferrite transformers (50 to 450 Q) at
both ends of the Ewe. Two RG-58A coax
cables ran to the shack so that the feed and
the termination were at the receiver. This
allowed nulling real signals and noise
arriving by skywave to determine the
antenna’s effectiveness. I quickly discov-
ered that a high F/B could not be obtained
with a purely resistive termination, so my

Figure 5—An 160/80-meter Ewe 15 feet
high.

old Beverage control box was pressed into
service. This control box has an adjustable
RLC termination, which was just what I
needed. Results on nulling skywave signals
ranged from minimal to as high as 40 dB.
This is as expected, since only stations
directly off the back are in the pattern
null. The termination consists of a 500-pF
air-dielectric variable capacitor, a 4.7-uH
inductor (a low-Q inductor is adequate),
and a 100-Q potentiometer, all in series.

160 and 80-Meter Design
As mentioned before, a compromise

* See Text

< % Feed

Figure 6—An array of two 10-foot-high
Ewes.

design was made to cover 1.8 to 4 MHz.
The optimum dimensions are shown in
Figure 5. Gain at 1.8 MHz calculated as
-22 dBi and at 4 MHz, —-12.3 dBi.

Two-In-Line Array

Next, Tinvestigated an array of two Ewe
antennas. When two elements are fed as an
endfire array, the forward beamwidth re-
mains the same, but the pattern off the back

Table 1

Ewe Parameters for Bottom Feed at 3.8 MHz, with an
Antenna Height of 10 Feet and Elevation Angle of 30°

Table 3

Ewe Parameters for Top Feed at 3.8 MHz , with an
Antenna Height of 10 Feet and Elevation Angle of 30°

Ant. Length F/B Gain Termination Ant. Length F/B Gain Termination
(feet) (dB) (dBi) () (feet) (dB) (dBi) ()
15 17.9 -21.4 650 15 15.9 221 825
20 23.5 -19.5 740 20 19.3 -20.0 910
25 34.8 -18.0 850 25 24.9 -18.3 960
30 27.0 -16.9 870 30 40.4 -17.0 970
35 20.1 -15.9 900 35 26.6 -16.0 980
Table 2 Table 4

Ewe Parameters for Bottom Feed at 1.8 MHz, with an
Antenna Height of 10 Feet and Elevation Angle of 30°

Ewe Parameters for Bottom Feed at 1.8 MHz, with an
Antenna Height of 10 Feet and Elevation Angle of 30°

Ant. Length F/B Gain Termination Ant. Length F/B Gain Termination
(feet) (dB) (dBi) Q) (feet) (dB) (dBi) (Q)
30 23.3 -27.2 1000 30 20.3 -27.5 1150
40 35.2 -25.1 1060 40 29.8 -25.1 1230
50 28.6 —23.4 1200 50 30.3 -23.4 1290
60 18.2 -22.1 1220 60 20.8 -22.0 1300
32 05+



Feb 1995 QST - Copyright © 2011 American Radio Relay League, Inc. - All Rights Reserved

Two—In—line EWE
Receiving Array

Over Ground
Azimuth

30° Elevation
0 dB = —16.50 dBi

3.80 MHz

Two—In—line EWE
Receiving Array

Over Ground

80

O
/1SR S)

e
el 7

J

0 ’
Elevation

0 dB = -16.50 dBi 3.80 MHz

Figure 7—Azimuth and elevation patterns
of the dual-Ewe array of Figure 6.

improves. Figure 6 shows the in-line physi-
cal configuration that gives excellent re-
sults on 80 meters. Feeding both antennas
with equal currents and 135° phasing pro-
vides the patterns shown in Figure 7.

Two-in-Broadside Array

Two Ewe elements, side by side, can be
fed in phase to produce a beam that is much

QEX:
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The January issue of QEX includes:

U “Designing and Building High-Perfor-
mance Crystal Ladder Filters” may seem like
black magic to many, but Jacob Makhinson,
N6NWP, provides a look behind the magi-
cian’s curtain with the aid of computer de-
sign tools.

0 We've presented a number of circuits for
5760 MHz over the last year or so. Now how
about some antennas to go with them? Paul
Wade, NIBWT obliges with “High-Perfor-
mance Antennas for 5760 MHz."

U HF propagation plays havoc with many
kinds of signals, but perhaps no mode shows
the “Effects of the lonosphere” quite as well
as does facsimile. Jacques d'Avignon,
VE3VIA, has thoroughly analyzed one fac-
simile reception incident, showing in detail
why “strong signals™ and “good signals™ are
not always the same thing.

1 A low-noise preamp isn’t ensured by using
a low-noise device. You also need a good
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Figure 8—A pair of side-by-side Ewes fed
in phase to produce a narrower azimuth
pattern (see Figure 9).

narrower in azimuth. Element spacing
should not exceed /s A (about 162 feet at
3.8 MHz). Figure 8 shows the physical con-
figuration used, and Figure 9 shows how
the pattern varies with element separation.
Use equal-length feed lines run to a com-
mon central point, beyond which the lines
can be placed in parallel.

Construction

Little needs to be said about how to build
this antenna. Heightand length are not criti-
cal and small ropes or cords can be used to
pull up the top wire. I stretched my experi-
mental antenna from the corner of my house
to a convenient wooden pole. Of course,
trees or towers will do fine as supports. |
recommend that the upright wires be not
closer than 10 feet to a tall metal tower and
that the antenna not receive in the direction
of a supporting tower.

For the ground rods, I used 2-foot,
8-inch pieces of copper-plated steel, made

input network, such as that used in the half-
wave cavity designs presented by Zack Lau,
KH6CP/1 in this month’s “RF column.—
KE3Z, email: jbloom@arrl.org (Internet)

QEX is edited by Jon Bloom, KE3Z,
(email: jbloom@arrl.org) and is published
monthly. Subscription rate (12 issues) for
ARRL members: US, $12; Canada, Mexico
and US by First Class mail, $25; elsewhere
by airmail, $48 or by surface mail (4-8 week
delivery), $20. Nonmembers add $12 to these
rates.

New Products

2 METER REPEATER MONITOR
RECEIVER KIT

O Attention weekend tinkerers: MFI's new
8400K 2-meter FM receiver kit goes
together in an evening, has a 0.1-uV
sensitivity (thanks to its dual-conversion
superhet with ceramic filters and a crystal-
controlled second oscillator), smooth
tuning and a rail-free squelch circuit. Use the

Vertical Field
3.80 MHz

27° Elevation
0 dB = —12.96 dBi

Figure 9—Azimuth patterns of the Figure 8
array for varying degrees of antenna
separation.

by cutting 8-foot ground rods into three
pieces, but common pipe will work. The
small ferrite transformer and the potenti-
ometer are mounted in small diecast boxes
equipped with binding posts on the top. The
boxes are clamped to the ground rods using
stainless-steel hose clamps. Any type of
copper wire can be used for the antenna.

I use a pair of 11-dB low-noise ampli-
fiers to bring signal levels up to levels
comparable to those provided by full-size
antennas.

Summary

Antennas much simpler than this—that
play as well as this—are hard to come by.
Give a Ewe a try. I'm sure you'll find it
improves ewer receiving capability on the
low bands! 5% |

8400K’s included '4-wave whip or plug in
your external 50-€2 antenna for greater range.

The tunable repeater and packet monitor
is powered by a 9-V battery, has tuning,
squelch and volume controls, an all-metal
cabinet and high-quality glass-epoxy PC
boards. The assembly manual contains all
necessary instructions to help you build and
align your receiver without test instruments.

Prices: 8400K kit $69.95; 8400W (wired
and tested) $89.95: optional ac adapter
$12.95. Want more details? The unit's assem-
bly manual is available free. Contact any MFJ
dealer or call the factory at PO Box 494,
Mississippi State, MS 39762; tel 800-647-
1800. 05¥% |

February 1995 33



