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Number 56 on your Feedback card

Multibanding the
Fracvert Half-wave

Here’s a wire vertical with surprising performance on 40-10 m.

n the search for a simple, high per-

formance, multuband HF antenna,

the choices are pretty limited. Top-
ping the hist is the G5RYV, a dipole with
a radiating ladderline section on some
bands. I've never been crazy about the
power pattern on this antenna and, given
the fact that it needs a tuner. it struck me
that other tuner options beyond a droopy
longwire must be around.

Of course, the solution is often under
your nose. Having spent considerable re-
search efforts on fractal antennas, I de-
cided to play with a very simple one.
Fractal antennas are shaped antennas
that are “bent” in some self-similar
way. Each time you do a scale of bend-
ing, it’s called an iteration. The effect
is to produce something akin to linear
loading, but on many scales ol size.
Fractal loading has proved an efficient
way of making smaller antennas,

But another effect caused by fractal
bending 1s phasing—and gain. The sim-
plest example is when the bending is
done on just one scale—eftectively, a
stub. Applying a three-sided box stub
in the middle of a dipole yields a
Cohen dipole, an echelon antenna opti-
mized for performance using shaped
antenna and fractal ideas. It is high-
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gain: over 4 dB when compared to a
regular dipole. The tradeoff for this ex-
ample 1s size. though. The Cohen dipole
1S one wave 1n its biggest dimension.

My Fracvert Half-wave is half a |

Cohen dipole, fitted as a monopole. It
is a “try me” antenna: As a first-itera-
ton fractal it was designed to get hams
to think about the fractal possibilities.
For those who prefer something more
familiar than fractal geometry, its stub
and echelon nature are adequate rea-
sons for playing with it. And if those
don’t work, then the performance will.
Gentlemen'’s bet: After you try this an-
tenna. you will wonder what to do with
your G5RV and dipoles and longwires.
[ can guarantee you that with 35 feet of
height and a footprint of 33 feet for the

FracVert Dimensions for 20 m (14.15 MHz)

Chip Cohen N1IR

2 Ledgewood Place
Belmont MA 02178
[fractenna @ aol.com|]

radials, you will be extremely pleased
with the results of your effort.

What does the antenna look like? It’s
a wire vertical with a dogleg. I show it
in Fig. 1 over eight radials cut for 20 m.
For lengths in waves and feet. I've pre-
pared Table 1. The antenna has a hall
wave of height on 20 m. It has full
bandwidth and a flat VSWR on 20 m
as shown in Fig. 2 (all modeling done
with NEC4), so if you scale the dimen-
sions for 40 m. for example. you will
get the same specifications.

Its gain was modeled over perfect
ground with NEC4 (see Fig. 3), where
ideally 1t shows over 4 dB gain over a
quarter-wave vertical. It has gain over
a half-wave vertical, too. But unlike
the quarter- and half-wave verticals,

Section

Length (waves) Length (feet)
Feed Section (vertical) 0.17 11.8
Horizontal Section 0.25 I 17.4
Top Section (vertical) 0.33 I 23.6

Table 1. Fracvert dimensions for 20 m (14.15 MHz). All radials are 1/4-wave. All wires

are #12 copper.



Photo A. Anchoring an elbow.

FRACVERT HALFWAVE

Fig. 1. The Fracvert Half-wave.
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Fig. 3. NEC4 models.
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BUY DIRECT AND SAVE 1-800-990-2929
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HF 10 &0

The World's Smallest Full-Featured HF-SSB Radio
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he SG-2020 is the perfect choice for base, backpacks or business trips.

» Weighing in at just 4.5 pounds, the SG-2020 features fully adjustable
output power from 0 to 20 watts PEP. ® Low current requirements in

receive mode allow practical battery pack operation. ® A

bullet-proof front end provides third order intercept at s E 2 n 2 u

better than +18dB, virtually eliminating adjacent channel =

interference. * Designed with the portable user in mind,

it comes complete with built-in, fully adjustable mode ‘B’ lambic keyer,

VOGAD baseband speech processing and RF clipping. * All this plus

legendary SGC quality and reliability at an incredibly low price.

1-800-259-7331

www.sgceworld.com
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WANT TO LEARN CODE?

Morse Tutor Gold from G.G.T.E. is the
answer for beginners and experts alike.
*Get the software the ARRL sells and uses to create
practice and test tapes; and Morse Tutor Gold 1s

approved for VE exams at all levels.

=Smee | 987, GGTE has guuded nearty 20,000 hams and prospective
hams around the world through proven structured lessons and a
vinety of character, word and conversation dnlls. Strasght forward
menus make the process simple and fun
“This program features easy and speedy self installation, random
character dnlls with the chamcters you select; and you can create
your own drills or import text files. You can tvpe what you hear o1
copy by hand and see the results one line at a time. Pick the
Famsworth or the standard method, select the tone frequency most
comfortable for you or select your codespeed intenths of a word per
minute, For all DOS computers. You are always in command
Certified
bv Morse Tutor Gold uses your intemal speaker
or sound board And, if' you use a sound board
Morse Tutor Gold supports volume control

Same Height Vertical Comparison

Sound Blaster and the Sound Blaster Compatbuity
Logo are trademarks of Creative Tech gy Lid

Lvailable thro dealers. the ARRL, or send 52995
i | ""l.,*.'H L AN 'h-|'1l nIs ,|I']l'| "‘-"': ,1':: 1A% 1i0;

GLGIE PO, Baox 1305, I]I,1_I1: A Moo port Beach.

CA 92659 Speaify =, or 3 [, inch disk
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REPEATER HEADOUARTIERS
Make “Commercial Quality” repeaters
from GE and Motorola Mobiles
¢ 45 Watt VHF Micor from $99
* 40 Watt UHF Master Il from $199

Conversion Information Available!
http://www.versatelcom.com

Orders: B00 456 5548
307 266 1700

CONNUNIELTIONS
CIRCLE 259 ON READER SERVICE CARD

FAX: 307 266 3010

. I:ra_cvnrt Half-Wave (20 m) 1/4-Wave Vertical (40 m)
Band ljeld Strength (dBi) | Az. Pattern | Field Strength (dBi) | Az. Pattemn

40 -0.3 omni -0.4 omni

30 0.1 Bi/omni 0 omni

20 2.9 Bi 0.7 omni

17 y o Y _Bi -0.5 omni
i 15 38 Bi (rotated) 3.5 omni

12 3.5 Bi (rotated) 43 omni |
10 456 :_ Bi 47 omni

Table 2. Sﬂnw height vertical comparison.

this antenna’s pattern is bidirectional
like that of a dipole. Over real ground
with good conductivity, the modeled
pattern is a slightly asymmetric and bi-
directional, also shown in Fig. 3, fa-
voring the direction of the dogleg.
View the Fracvert Half-wave as a very

High BAT TERIES memory Free

Capacity

*BP-113
$38 SPECIAL! : -PB-135

over here... —> *EFBP-34
Offer expires September 30, 1998,

(800) 634-8132
V' SUPPLYING AMERICA’

NiMH!
S BATTERIES FOR

OVER 15 YEARS!

7.2vi@1200mAh for ICOM
7.2vi@1200mAh for KENWOOD
*EBP-24S 7.2v@1200mAh for ALINCO
4.8v@1200mAh for ALINCO

Above are | vear warranty NiCd batteries

Universal

Battery
Charger!
. NOW ONLY
o $49.951!
. + FREE GIFT!

Policies & prices
subject to change
without notice

E-Mail: periphex@aol.com

Advanced Battery Systems, Inc. * 300 Centre Street * Holbrook, MA 02343
(781) 767-5516 * Fax (781) 767-4599
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simple, resonant, coil-less, high gain
vertical on 20 m and you already have
a winner. And did someone say cheap?
My costs were under $15, including
ferrite chokes.

Brandishing an antenna tuner, more
funis to be had. On 30, 17, 15, 12, and
10 m, the antenna has practical gain
over a quarter-wave vertical cut for
those wavelengths. But as this is not a
good comparison, I chose a 40 m quar-
ter-wave vertical, equal in height to the
20 m Fracvert, and simulated its multi-
band operation. If you want to measure
the better of two 35-foot verticals, this
1s a meaningful comparison.

Table 2 compares the quarter-wave
vertical for 40 m and the Fracvert cut for
20 m. These field strengths don’t include
the insertion loss from the antenna tuner
loading, but with a good tuner these
losses will be minor and comparable for
each of the two antennas. Note that I had
to place the 40 m vertical over a much
larger radial footprint, and the field
strengths include losses over good ground.

What's clear from the data is that the
Fracvert beats loading up a conventional
vertical of the same height, often by a
substantial margin. Furthermore, the
Fracvert consistently has low takeoff
angles (best for DX). Especially on 15,
12, and 10 m 1s this true; the higher gain
numbers for the 40 m vertical are at
moderate to high elevations and not
useful for DX.

Some construction details are in or-
der. All are no-brainers. One of the
main issues at hand is how to support



the two “elbows.” I did this by passing
the wire through an insulator and an-
choring the other end, as shown in Photo
A. Another one is how to orient the an-
tenna. On 20 m, the maximum gain is
in the same direction (outgoing; see
the arrow in Fig. 1) as the stub. On 15
and 12 m, 1t’s at a right angle to it. I've
indicated this as “rotated” in Table 2.

There are no tricks on feed attach-
ment. Just make a radial harness and
solder to the braid, and solder the cen-
ter connector to the dogleg at the bot-
tom of the feed section. Special note:
Choke the coax with ferrite or a line
isolator just to make sure that the coax
doesn’t radiate. The antenna is cer-
tainly unbalanced when not in use on
20 m, so a choke is imperative.

An intriguing possibility is true 80—
10 operation for the Fracvert Half-
wave. If the antenna is cut for 40 m
and you have the 70 or so feet of
height, then the antenna will work on
all these bands.

The performance has been excellent
with this antenna. I use it on 40-10 m
as my default antenna these days
(when not experimenting with others).
In fact, T occasionally throw up its
mate, with this second dogleg pointed
90 degrees off to get more coverage. I
kick in the antenna tuner to match for
all bands except 20 m, where the 1.2
VSWR is so good I just take the tuner

out of line. My experience is that I

typically beat tribanders at 3545 feet
with ease in the direction favored by
the Fracvert Half-wave.

Of course, I'm not the only one who
uses a Fracvert Half-wave. TT8JWM
put up a Fracvert on 20 m last year
and was “very impressed.” About 100
hams so far have used them and sent
me glowing E-mail. The antenna may
be available commercially later (its
patent is pending), but for now all
hams are welcome to make their own
and experiment with the multiband
capabilities. 7= |

Spectrum Electronic Products 10 include voice 1Der, DTMF
introduces the world's first Control and programming,
handheid repeater controller. hang and time-oul timers,
No larger than most hand- Digital Voice Operated
held radios, the HRC-10 con- Squeich (DVOS™), telemetry
verts a single or dual-band tones, and private voice mail
radio into a full featured sim- sjot, $299 W

plex or duplex repeater sys- pug:www.spectrum-usa.com

tem. Key features of theHRC- 800-566-27E8 - fax 408-336-0461

continued from page 8

meeting, ARRL President Rod Stafford W6ROD
observed, “The debate was at times contentious
and the result was not unanimous. Some board
members preferred greater simplification; others
were uncomfortable with some of the changes
being proposed. However, every board member,
without exception, left the meeting knowing that
each of his or her colleagues did what they be-
lieve is best for the future of amateur radio.”

Members are urged to contact their ARRL di-
rectors to comment on this proposal.

Forwarded from a Comell (University) ARC
Newsgroup bulletin by Shaun Gartenberg
KB2JNW, via WA2YYX.

We’'d Choose a
Somewhat Stronger Word

On the night of 14 October 1996, the aircraft
carrier USS Theodore Roosevelt and the cruiser
USS Leyte Gulfwere engaged in predeployment
drills and tests off the Atlantic Coast. The
Roosevelt was testing its Challenge Athena com-
munications system, which was getting interfer-
ence from the ship’s radar system. At the same
time, the Roosevelt was also testing its propul-
sion systems and conducting electric power
shifts—which caused communications gear to
cease operations at times. Part of the propulsion

system tests included putting the engines astern
for long periods of time.

The Leyte Gulifwas trailing the Rooseveltat a
range of about 4,000 yards, and had not been
informed of the tests being conducted on the
Hoosevell. Because the communications sys-
tems on the Roosevelt were not able to be used,
the two ships were using flashing light to exchange
messages—a method used in yesterday's nawvy,
but apparently a lost art today. It took 25 minutes
for one message to be received and passed on
to the bridge. Flashing-light messages are sent
using Morse code, and the text of the message
thal was received was garbled.

At 2:44 A M., the Roosevelt went to “Emer-
gency Back Full” on its engines and was going
astern at 17 knots. At 2:49 a signalman aboard
the Roosevelt started to send a message that
said, "My engines are astern.” The Leyte Gulf
had not been told of this maneuver and the of-
ficer of the deck was confused by the movement.
After recognizing the danger that was approach-
ing, the Leyte Guifalso went to “Emergency Back
Full" on its engines, but it was too late to avoid a
collision. The Roosevelt and Leyte Guif collided
at 2:52 AM. The result? Over $10,000,000 in
damage to the two ships. Fortunately, there were
no deaths or serious injuries involved.

The Board of Inquiry results stated that 25
minutes to deliver one message by flashing light
using Morse code was "unsatisfactory.”

TNX Jack R. Main W4YCZ. This appeared in
the May 1998 issue of the WBKEA Midland ARC
newsletter, Judy Engel KBBWEE, editor, but we
it from the ARNS Bulletin, June 1998 issue.
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Cabinet Kits Rack Equipment
Assembled Cabinets Antenna Grounding Kits
Slope Box Kiis Tower Mounted Box Kits

UHF & VHF Antenna Dipole Hangers

Other Enclosures

Small sheets Aluminum and Brass
UHF / VHF Antenna Parts

Byens (Chassis Rits
Charles Byers K3IWK

5120 Harmony Grove Road = Dover, PA 17315
Phone 717-292-4901

Between 6PM and9:30PM EST. Eves.
ail: k3wkEherd.net Web:www.herd.netbyerschassiskits

Power Divider Kits

CIRCLE 222 ON READER SERVICE CARD

@8 INSURANCE (Tor
AMATEURS

Insure all your radio and

computer equipment
(except towers and antenna).

HAMSURE

E-Mail:hamsure@ameritech.net

www.ameritech.net/users/hamsure/
hamsure.html

800-988-7702

Available only in 48 contiguous US states
Special Club Rates
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Pay TV and Satellite Descrambling

1999 Edition

Pay TV and Satellite Descrambling 1999 has
latest cable, wireless and satellite fixes for most
systems, Includes schematics, bullet blockers,
cubes, etc. Only $16.95. Complete Pay TV and
Satellite Descrambling semes Vol. 1-9, Only
$39.95. Hacking satellite TV video (VHS), Only
$39.95. Subscription to Scrambling News with web, |
Only $34.95. Our Best Deal is everything here |
for only $99.95. Shipping included. Free catalog. |

Scrambling News
4798 S. Florida Ave., #108

[.Lakeland., FL.L 33813
041-646-2564. www.scramblingnews.com
CIRCLE 36 ON READER SERVICE CARD

73 Amateur Radio Today = September 1998 59



