An Extended Double Zepp
Antenna for 12 Meters

Got a little over 50 feet of horizontal space to spare for a
24-MHz skywire? This simple -antenna will beat your half-wave
dipole by about 3 dB—and you can phase two of them for even
more gain and directivity.

By John J. Reh, K7KGP

510 Mt Defiance Cir SW
Issaquah, WA 98027

ceording to The ARRL Antenna
A Book, Zepp—short for Zeppelin—
is a term long apptied to just about
any resonant antenna end-fed by a two-wire

transmission line.! A bit further on in the
Antenna Book, there’s a discussion of the

"Notes appear oh page 27.
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Fig 1—The extended double Zepp antenna
consists of two 0.64-A elements fed in
phase.
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Fig 2--Horizontal directivity pattern for an
exiended double Zepp antenna in frea
space, Relative to a half-wave dipale, it
exhinits 4 gain of approximately 3 dB. The
antenna elements lie along the 90°-270°
line.

extended double Zepp (EDZ) antenna.’
This interested me because I have always
been intrigued by ‘‘old-fashioned’’ wire
antennas—and because the old-fashioned
extended double Zepp’s 3-dB gain over a
half-wave dipole would provide per-
formance cuite suitable for modern times!
The EDYZ antenna consists of two collinear
0.64-A elements fed in phase. Fig 1 shows
current distribution in an EDZ, and Fig 2
shows the EDZ’s horizontal directivity
pattern in free space,

The extended double Zepp’s theoretical
performance looked good to me, so [
designed and built an EDZ antenna for the

2-meter band. Fig 3 shows its configura-
tion. | decided to cut mine for 24,950 MHz.
Each EDZ element is 25 feet, 3 inches long,
and consists of no. 14 stranded copper
wire. The antenna elements are center-fed
by a short matching section made of a
3-foot, 5-inch length of 450-Q open-wire
line. Connection to 52-0 coaxial feed line
is made by means of a 11 balin trans-
former. My EDZ is strung between two
trees, 35 feet above ground,

Matching Section

Perhaps I am ‘‘reinventing the wheel,”
but | have not seen this matching method
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Fig 3—The extended double Zepp at K7TKGP, cut for 24.950 MHz. The 450-( matching
section transforms the EDZ's calculated input impedance (142-555 Q) to 55 @ (measured)
for connection to 520} coaxial cable by means of a 1:1 balun. The electrical length of the
matching section is 527; the linear dimension shown in the drawing assumes 2450-Q line

with a velocity factor of 0.95.
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Fig 4—Comparison of calculated horizontal directivity patterns of
onhe extended double Zepp (dotted ling), and two EDZs spaced at
1/8 » and fed 180° out of phase (solid line). The antenna axes lie
along the 0°-180° line, and the antennas are mounted 35 feat
above average earth. The phased EDZs exhibit nearly 5 dB gain
over a singls EDZ. This is 7 to 8 dB gain over a half-wave dipole.
Beamwidth of the two-EDZ array is 30°. The antenna axis is the
same for the single EDZ and both EDZs in the phased array. The
two-EDZ configuration characterized here is an end-fire array
because maximum radiation occurs along its axis.

elsewhere.’ The open-wire-line matching
section is 52 electrical degrees long (0,145 A).
The matching section transforms the EDZ’s
input impedance to about 55 ohms, as
measured with a noise bridge. The
matching-section dimension given in Fig 3
assumes a velocity factor of 0.95 for the
450-Q line.

Trimming the matching section to size is
the only adjustment necessary with the
EDZ. Make the transformer a little long to
hegin with, and shorten it an inch or two
at a time fo bring the system into
resonance. (You can check resonance with
a noise bridge or by monitoring the SWR.)
Do not change the length of the
elements—the EDZ’s gain and directivity
depend on its elements being 0.64 A long.

Phasing Two EDZs for More Gain and
Directivity

Properly phased, two extended double
Zepp antennas can give improved gain and
directivity over a single EDZ. Fig 4 com-
pares the calculated horizontal directivity
patterns of a single EDZ and an array
consisting of two EDZs spaced at 1/8 h
and fed 180° out of phase. Fig 5 compares
the vertical radiation patterns of the single
and phased EDZs.

Fig 6 shows the dimensions of a practical
two-EDZ configuration. With proper ad-
justment, it exhibits an SWR of 1.3:1
across the 24-MHz band. [n the array |
built, lightweight broom handles serve as
spreaders between the element ends; the
center spreader is a wooden slat. I used

the 0° line.

nylon rope to haul the array up between
two trees. This antenna system works well,
but poor propagation has precluded a
thorough tryout sa far, The contacts | have
had with it have been entirely satisfactory.

The matching method shown in Fig 6 is

Fig 5—Comparison of the calculated vertical directivity patterns of
one EDZ (dotted line), and two EDZs spaced at 1/8 A and fed
180° out of phase (solid line). The antenna axis lies along

somewhat clumsy because the combined
length of the phasing lines is greater than
the spacing between the EDZs, The feed
method shown in Fig 7 should be easier to
build because the combined length of the
phasing lines equals the spacing between
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Fig 8—Cne method of phasing iwe EDZs for greater gain and directivity. The array is
bidirectional, with maximum radiation occurring along the array axis. The impedance
across points X and Y is 50 {1, balanced; with a 1:1 balun at XY, the array can be fed by
means of 52-{1 coaxial cable. The stub, 1.58° long, cancels a capacitive reactance of
approximately 13.5 @ at the feed point. This array works well, but its matching system is
clumsy because the combined length of the phasing lines is greater than the spacing of
the two EDZs. Fig 7 shows a proposed feed method that takes up less space.
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Fig 7—Proposed alternative method of phasing two EDZs, In this arrangement, the length
of each phasing line is half the EDZ spacing. Calculated impedance across points a and b
is 154112 Q. The matching section—11* in length—transforms this {o a calculated .
impedance of approximately 56-32 @ (balanced) across points x and y. The stub, 4° long,
cancels the capacitive reactance (32 ). A 1:1 balun transformer allows the array to be fed

by means of 52-0 coaxial cable. See text.

New Products

COMMUNICATIONS SPECIALISTS
CHIP RESISTOR AND CAPACITOR
KITS

'] Communications Specialists provides a
source of chip capacitors and resistors for
experimenters. Chip resistor kit CR-1 offers
1540 pieces, including 10 each of every 5%
value from 10 ohms to 10 megohms (145
values, plus 0 ohm jumpers). Also included
are an additional 10 resistors in these values:
09,108, 1002, 1 kI, 10kQ, 100k, 1 MQ
and 10 M. Resistors are 0.1 W (0805 size)
to 3.3 megohms and 0.125 W (1206 size)
ahove that value. Each resistor is marked with
a three-digit value.

Chip capacitor kit CC-1 contains 365
pieces, including 5 each of every 10% value
from 1 pF to 0.33 pF (67 values). Also
included are an additional § capacitors in
these values: 1 pF, 10 pF, 100 pF, 0.01 aF and
0.1 uF. Component size is 0805 to 0.039 pF
and 1206 above that value. Capacitors are
NP0 +10% to 680 pF, X7R = 10% {rom
680 pF to 0.1 uF and Z5U +£20% above
0.1 uF.

antact Communications Specialists,
426 W Taft Ave, Orange, CA 92665, tel
200-554.0547, for move information. Price
class: $50 for either kit.-—Mark Wilson,
AA2Z

INVENTRON LABS “BANKER’—
TS-9408S ACCESSORY

) The Inventron Labs Banker is an add-on
PC board for the Kenwood T8-940S that
allows front-panel control of the transceiver’s
four memory banks. The 3.25- x [.5-inch
Banker PC board installs in the space
intended for the voice synthesizer and uses the
front-panel vaIce switch to select among
memory banks. (Note that the Banker cannot
be installed if the voice synthesizer option is
installed.} No modifications to the TS-2408
are required. Using only two CMOS ICs and
six discrete components, the Banker requires
little current and draws po power from the
transceiver’s backup batteries. Price class:
%50. Manufacturer: Inventron Labs, PO Box
1882, Brookline, MA 02146, —Mark Wilson,
AA2Z
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f would like to get in touch with...

[l anyone with a manual/schematic for a CREI
Model 255 oscilloscope. Albert Clarr, KO9N,
8116 Bast 20 St, Indianapolis, IN 46219.
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the EDZs. [ have not tried this matching
method, but I’m confident that my caleu-
lated dimensions are close to what will
actually be encountered.*

Conclusion

If the extended double Zepp has caught
your attention, but 12 meters hasn’t, you
can scale the linear dimensions given here
for other bands of interest, Once your EDZ
is up and working, I think vou’ll agree that
the performance of the *‘old-fashioned®’
extended double Zepp isn’t old-fashioned
at alll

Notes

1The ARRL Antenna Book, J. Hall, ed. {(Newington:
ARRL, 1284}, p 54,

The ARRL Antenna Book, p 6-8.

7KGP's matching technique Is a “reinvention of
the wheel’* of which he can be proud. Termed
the series section transformer, it og:pears in The
ARRL Antenna Book and The ARRL Hanabook,
The series-section material in these books is
based on Frank A. Regier, “Series-Section
Transmission-Line Impedance Matching,” QST,
Jul 1978, pp 14-16.—Ed. .

AK7KGP's calculations were confirmed by Rus
Healy, NJ2L, of the ARRL HQ Technical staff,
using the Smith®*Chart and the Mini-Numerical
Electronics Code (MININEC) on an
[BM® personal computer. Data for the plots in
Figs 4 and 5 were atso generated by means of
MININEC.—Ed. Y
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QEX: THE ARRL EXPERIMENTERS’
EXCHANGE AND AMSAT SATELLITE
JOURNAL

Intermodulation is a form of radio frequency
interference. Distortion products caused by
multiple RF signals and their harmonics roix
with each other and the local oscillator to
produce new output frequencies. Every trans-
mitter and receiver has the potential of
generating intermodulation distortion. Here
are tips on how to pinpoint the problem, its
causes and cures.

The November issue of QEX includes
articles on:

¢ “Jurviving in the Intermod Jungle,”’ by
Mark Bacon, KZ9J

* “Measurement of Antenna Impedance,”
by Peter Dodd, G3LDO, and Tom Lloyd,
G3TML

* A 1200-bit/s Manchester/PSK Encoder
Circuit for TAPR TNC Units,” by Barry
McLarnon, VE3IE

QEX is edited by Paul Rinaldo, W4RI, and
Maureen Thompson, KAIDYZ, and is
published monthly. The speciai subscription
rate for ARRL/AMSAT members is $8 for

12 issues; for nonmembers, $16. There are
additional postage surcharges for mailing out-
side the US; write to Headquarters for details.
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