butterfly beam

This interesting little 15-meter antenna, which
is called the butterfly beam, is small, light, and
easily made from ordinary hardware store materials.
It's also inexpensive. The butterfly beam weighs less 0
than 10 pounds (4.5 kg), it's less than 12 feet (4
meters) square, and cost me less than $20 to build.
But despite its small size and low cost, this antenna
has given me excellent results on both CW and SSB.

The heart of my butterfly beam is the Lexan spider
hub sold by Van Gorden Engineering, P.O. Box
21305, So. Euclid, Ohio 44121. The hub is solidly put COAX FEED AT X-X
together and rugged, and the first time | saw one |
thought: antenna. The central hole is perfect for the
supporting mast. Tubing can be easily attached, and
there’s even a molded-in socket suitable for an
S0-239 chassis connector.
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construction details e

Four 8-foot (2%-meter) lengths of 1-inch (25.4
mm) diameter aluminum tubing are needed, along
with a 50-foot (15-meter) roll of soft aluminum
ground wire and four 1-inch (25.4 mm) hose clamps.

it was necessary for me first to calculate the appro-
priate lengths for the wire elements, based on the 8-
foot {2 ¥2-meter) tubing | intended using to build the
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fig. 1. Schematic representation of the “‘butterfly”

X frame. Not having a capacitor for tuning the direc- beam (A) showing the ‘M"-shaped director, tuned by a
tor, | reasoned that a close-enough approximation to capacitor, and the ‘W'-shaped driven element with
the desired lengths could be made on a cut-and-try feedpoints X-X. It looks a bit like a quad loop, but lies
basis, using the starting points calculated (see flat instead of standing vertical. B shows dimensions

. : f typical 15-meter version, constructed for lower band
1). . ot typ ‘
table 1). Figs. 1 and 2 show the schematic and edge {(21.0 MHz). In this figure, capacitor has been elim-

general arrangement. inated (see text).

| used some light nylon line to tie the ends of the
wire together. It's a good insulating material, and
also offers the springy support needed to put the ele-
ments under slight tension. The socket connector By James Gray, W1XU, 28 East Street, Peter-

bolts right into the spider hub, and an extra pair of  borough, New Hampshire 03458
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fig. 2. General arrangement of the ‘butterfly’”’ beam as constructed by the author (A). B shows the S0-239 chassis connec-
tor with a wire from the center terminal to one leg of the driven element, and a wire from the shell to the other leg of the
driven element. Make the connecting wires short, and use self-tapping screws and radio hardware. Solder connections,
where possible. C shows bridge of wire between legs of the director. Variable capacitor could be substituted at this point
(see text). Special molded hub available from Van Gorden Engineering (see text).

hose clamps can be used to couple the hub to the
mast.

| used a short length of wire to bridge the inner
ends of the director element. It's possible to use a
tunable capacitor here, the rotor affixed to one leg of
the director and stator to the other, because the Lex-
an hub makes a good insulator. Variable capacitor
values would be 250 pF (for 20 meters}; 175 pF (for
15 meters); and 125 pF (for 10 meters).

The overall size of each side of the antenna is
approximately 11 feet 6 inches (3% meters) on 15
meters, 17 feet (5 meters) on 20 meters, and 8 feet 6
inches (2% meters) on 10 meters. The feed point is
connected to the S0-239 chassis connector by
means of some lengths of copper wire, the center
terminal to one leg of the driven element and the
ground, or surrounding part of the connector, to the
other. The coax is attached to the connector and
then waterproofed with a liberal coating of bathtub
caulk.* A quarter-wave matching section is shown in
fig. 3.

When mounting the butterfly beam on its mast,
remember that the side wires, not the X-frame tub-
ing, should be aligned with the direction of fire. The
proper direction is a bisector of each X angle at the

“A better alternative is COAX-SEAL available from Universal Electronics,
inc., 1280 Aida Drive, Reynaldsburg, Ohio 43086,

table 1. Dimensions for the Butterfly Beam (based on
lower band edge}.

band
dimension 10 meters 15 meters 20 meters
A 6 (1.8m) 8" (2.4m) 12° (3.7 m)
2] 4’3”(1.3m) 5°77(1.7m) 8°6”7{2.6m)}
C 3’77 (1m) 5 (1.5m} 7'3”(22m)
D* 510" (1.8m) 7°97(2.4m) 11°8”7(3.6m)

Materials: X-arms are 1-inch {25.4 mm) diameter aluminum tubing;
wire is soft-drawn aluminum ground wire, approximately 1/8-inch
{3 mm) diameter; insulators are plastic, nylon cord is suitable. Hub
is Lexan (see text).

*Assuming coaxial cable velocity factor = 0.66 Formula
= 164/fIMHz).

hub.

SWR has been 1.5:1 or less across the 15-meter
band, and I've received excellent reports from all
sorts of DX, both CW and SSB. When compared
with my 14AVQ on the same signals, the butterfly
has resulted in a reported average improvement of
two S-units, with some reports running as high as 3.
Assuming 3.33 dB per S-unit, my butterfly beam
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' Reach Out!

just like adding a 10-watt amp
to your 2-meter hand-held...

® True % wave gain antenna

® Dramatically boosts reception as well
as transmit range

@ Individually tuned matching network

@ Base spring/tuned coil protects radio as
well as antenna from accidents

® Extends to 47", telescopes to only 8"

@ BNC connector fits most current hand-
held and portable radios

+ © Better than 1.5:1 VSWR across the

entire 144-148 MHz band

® Only $24.95 from your dealer or
postpaid from VoCom

(llinois residents please include 6% sales tax)

Ask about our 25, 50 and 100 watt amplifiers for hand-helds

VYoCom

PRODUCTS CORPORATION
65 E. Palatine Rd., Suite 111
Prospect Heights, IL 60070

(312) 459-3680
Dealer Inquiries Invited

==

FAST SCAN ATV

WHY GET ON FAST SCAN ATV?
e You can send broadcast quality video of home movies, video
tapes, computer games, etc, at a cost that is less than sloscan.
e Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc.
e DX is about the same as 2 meter simplex — 15 to 100 miles.
ALL IN ONE BOX

TC-1 Transmitter/Converter . . . .
Plug in camera, ant., mic, and TV
and you are on the air. Contains
AC supply, T/R sw, 4 Modules
bRIOW. . ; 5= i wiscsinie s v $ 399 ppd

PUT YOUR OWN SYSTEM TOGETHER

TXA5 ATV Exciter contains
video modulator and xtal on 434
or 439.25 mHz. All modules
wired and tested . .. .. $89 ppd
PAS5 10 Watt Linear matches
exciter for good color and sound.

¥y
y 4 This and all modules run on
M':

13.8wvdC. . ss 056 e $ 79 ppd
TVC-2 Downconverter tunes
420 to 450 mHz. Outputs TV
ch 2 or 3. Contains low noise
MRF901 preamp. ..... $ 55 ppd

FMAS5 Audio Subcarrier adds
standard TV sound to the
PICtUT® . . . & o v oo o s $ 29 ppd

PACKAGE SPECIAL all
four modules $ 239 ppd

SEND SELF-ADDRESSED STAMPED ENVELOPE
FOR OUR LATEST CATALOG INCLUDING:
Info on how to best get on ATV, modules for the builder,
complete units, b&w and color cameras, antennas, monitors,
etc. and more. 20 years experience in ATV.
Credit card orders call (213) 447-4565.
Order or Credit Card by mail.

Check, Money

P.C. ELECTRONICS
Y — 2522 PAXSON To
wB6YSS ARCADIA, CA 91006  \weoRG
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174 A
504 coax
DIMENSION D
(TABLE 1)

754 coAx
ANY LENGTH
TO SHACK

fig. 3. Typical means of constructing a quarter-wave
matching section from coax. The feedpoint impedance
of the beam (about 30 ohms) is transformed to the
feedline impedance (72 ohms) by means of a quarter-
wave transformer of 50-ohm coaxial cable. Accompan-
ying table and notes show dimensions for various
bands. Center connector consists of two male connec-
tors joined by a female (barrel) connector, for conveni-
ence. Joint should be taped and waterproofed after
completion.

represents a gain of 6 to 7 dB, and sometimes as
much as 10 dB!

The front-to-back ratio runs only 10 to 15 dB,
although the front-to-side ratio is considerably bet-
ter, running about 30-40 dB. There seems to be a
very deep notch in the position between side and
back of the beam, although | have not made any pat-
tern plots to verify this. A considerable improvement
in front-to-back ratio might possibly be made by
director tuning. Another interesting possibility is that
of using a coaxial capacitor as a director tuning
capacitor.
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