
Multibanding the
Fracvert Half-wave

Here 's a wire vertical with surprising performance on 40-10 m ,

Chip Cohen N11R
2 Ledgewood Place
Belmont MA 02178

[fractenna@ao1.com]

gain: over 4 dB when compared to a rad ials. you will be extremely pleased

reg ular dipole . The tradeo ff fo r this ex- with the results of yo ur effo rt.
ample is size, though . The Cohen dipole What docs the antenna look like'! It's
is one wave in its biggest dimension. a wire vert ical with a dogleg. I show it

~1 v Fracvert Hal f-wave IS half a in Fig, l over eight radials cut for 20 m.• •

Cohen dipole. fitted as a monopole . It For lengths in waves and feet. r ve pre-
is a " try me" antenna: As a first-item- pared Table l. The antenna has a half
tion fracta l it was designed to get hams wave of he ight on 20 m. It has fu ll
to think aho ut the fracta l possibilities. bandwidth and a nat VSW R on 20 m
For those who prefer something more as shown in Fig. 2 (a ll mode ling done
familiar than fractal geometry. its stub with :\EC4 ), so if you sca le the dimen-
and eche lon nature are adeq uate rea- sions for 40 m. for example. you will
sons for playing with it. And if those gel the same specifications.
don ' t work. then the perfo rmance will. Its gain was modeled over perfect
Gentlemen 's bet: A fter you try th is an- ground with NEC4 (sec Fig . 3), where
tcnna. you wi ll wonder what to do with ideally it shows over 4 d B ga in over a
your G5 RV and dipo les and longwires. quarter-wa ve vert ica l. It has gai n over
I can guarantee you that with 35 feet of a hal f-wa ve vertical. too. But unli ke
heig ht and a foo tprint o f 35 fee t for the the q uarter- and half-wave verticals.

I FracVert Dimensions for 20 m (14.15 MHz)

I , Section Length (waves) Length (feet) I
IFeed Section (vertical) 0 .17 11.8 I
IHorizontal Section 0.25 17.4 I

I ITop Section (ve rtical) 0.33 23 .6

Table I . Fracvert disuensions jor 20 III (N./5 MHz). A ll radials are I I4- I\'(/I>e . A f{ wires
are H12 copper.

I
n the search for a simple. high per­
formance. multiband IIF antenna.
the choices art: pretty limited. Top­

ping the list is the GSRV. a dipo le with
a radiating laddcrfine section on some
hands. I' ve never bee n cruzy abou t the
power pattern on this antenna and. given
the fact that it needs a tuner, it struck me
that other tuner options beyond II droopy
longwirc must he around.

Of course. the solution is often under
your nose. Having spent considerable re­
search efforts on fractal antennas. I de­
c ided to play with a very simple one .
Fractal antennas arc shaped antennas
that arc "bent" in some se lf-similar
way. Each time ) 'OU do a sca le of bend­
ing. it's called an itera tion. The effect
is to produce something aki n to linear
loading. bur on many scales of size.
Fractal load ing has pro ved an effi cie nt
way of mak ing smaller anten nas.

But another e ffec t caused hy fractal
bending is phasing-s-and gain. The sim­
plest example is when the bending is
done on j ust one scale-effect ively. a
stub. Applying a three-sided box stub
in the midd le of a d ipole yields a
Cohen di po le , an echelon antenna opti­
mized for performance using shaped
antenna and fracta l ideas . It is h igh­
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Fig. 1. Model VSWRfor 20 m .

Fig. J . NEC4 models. CIRCLE 188 ON READER SERVICE CARD
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WANT TO LEARN CODE?
Same Height Vertical Comparison

Fracvert Half·Wave (20 m) 1/4-Wave Vertical (40 m)

Band Field Strength (dBi) Az.. Pattern Field Strength (dBi) Az. Pattern

40 -0.3 omni -0.4 omni

30 0.1 Bi/omni 0 omni

20 2.9 B; 0.7 omni

17 1.7 B; -0.5 omni

15 3.8 Bi (rotated) 3.5 omni

12 3.5 Bi (rotated) 4.3 omni

10 4.6 B; 4.7 omni

Table 2. Same height vertical comparison .

this antenna 's pattern is bid irectional
like that of a dipole . Over real ground
with good conductivity, the mode led
pattern is a slightly asymmetric and bi­
directiona l, also shown in Fig. 3, fa­
voring the direction of the dogleg .
View the Fracvert Half-wave as a very

sim ple. resonant , coil- less. high gain
vertical o n 20 m and you already ha ve
a w inner. And d id so meone say cheap?
My costs were under $ 15 . including
ferrite c hokes.

Brandishing an antenna tuner, more
fun is to be had . O n 30 , 17, 15, 12. and
10m, the antenna has practical gain

'---- --- ------- - - -1 o ver a quarter-wave vertical cut for
those wavelengths. But as th is is not a
good comparison, I c hose a 40 m quar­
ter-wave vertical, eq ual in heig ht to the
20 m Fracvcrt, and sim ulated its multi­
band operation. If you want to measure
the better of two 35-foot vert ica ls , this
is a meaningful comparison.

Table 2 compares the quarter-wave
vertical for 40 m and the Pracvert 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
10 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
Fracvcrt beats loading up a conventional
vertical of the same heig ht. often by a
substantial margin. Furthermore. the
Fracvert consistently has lo w takeoff
angles (best for DX). Especial ly on 15,
12, and 10m is this true; the higher gain
numbers for the 40 m vertical are at
moderate to h igh e levations and not
use ful for DX.

Some co ns truction detai ls are in or­
der. A ll arc no-brai ncrs . O ne of the
main issues at hand is ho w to suppo rt
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The performance has been exce llent
with this an tenna. I use it on 40- 10 m
as my de fault an tenna these days
(when not experimenting with others).
In fact, I occasiona lly throw up its
male, with this second dogleg pointed
90 degrees off to ge t more coverage . I
kick in the antenna tu ner to match for
a ll bands except 20 m, where the 1.2
VSWR is so good 1just take the tuner
out of line. My experience is thai I
typica lly beat tribanders at 35-45 feet
with case in the direc tion favored by
the Fracvert Half-wave.

Of course, I'm not the only one who
uses a Fracven Half-wave. 1T8JWM
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 multi hand
capabi lities. fa

system tests included pUlling the engines estern
for long periods of time.

The Leyte GuHwas trailing the Rooseveltat a
range of about 4,000 yards, and had flO( been
informed of the tests being conducted on the
Roosevelt. Because the communications sys­
ternson the Roosevelt were not able to be used,
the two ships wereusing ftashing ~ghtlo exchange
messages a method used in yesterday's navy,
but apparentty a lost art today. ft 100« 25 mnutes
lor one message to be received and passed on
to the bridge. Rashing-light messages are sent
using Morse code, and the text of the message
that was received was gartlled.

Al 2:44 A.M., the Roosevelt went to "Emer­
gency Back Fulr on its engines and was going
astem 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 bean told of this maneuver and the of­
ficerof thedeck was contused by the movement.
After recognizingthe danger that was approach­
ing. me Lerte GuNalsowentto "Emergency Back
Futr on its engines, but it was 100 late to avoid a
collision. The Roosevelt and Leyte Gu" collided
at 2:52 A.M. The result? Over $10.000,000 in
damage to the two ships. Fortunalely, lhere were
no deaths or serious injuries involved.

The Board of Inquiry resufts 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 01 the W8KEA MidlandARC
newsletter.Judy Enget KB8WEE,ecio ;buI we 2!
it: from !he ARNS Bulletin, JlXle 1998 issue. tij Cl ItU£ _0<> II,," REAPER ~"-RVlCEC"'Rl>

73 Amateur Radio Today · September 1998 59

the two "elbows." I did this by passing
thc wire through an insulator and an­
choring the other end, as shown in Photo
A. Another one is how to orient the an­
tcnna. On 20 m, the maxi mum gain is
in the same direction (outgoi ng; see
the arrow in Fig. 1) as the stub. On 15
and 12 m, it'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 radi al harness and
solder to the bra id, and solder the cen­
ter connec tor to the dog leg 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 imperat ive.

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.

QRH
contlnuedjrom page 8

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 GuNwere engaged in predeploymenl
drills and tests off the Al lant ic Coast. The
Rooseveltwas lestingits ChanengeAlhena com­
munications system, which was getting interter­
ence from the ship's radar system. Al 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 limes. Part of the propulsion

meeting, AAAl President Rod Stafford W6AOO
observed, "The debate was at limes 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 01 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 10 comment on this proposal.

Forwarded from a Comell (University) AAC
Newsgroup bulletin by Shaun Gartenberg
KB2JNW, via WA2.YVX.




