The Vertical-V Antenna

‘““Rabbit ears for hi? Heresy!"" you declare. Or is it? Let this
article tempt you to find out what the ‘‘ears’ can do for you!

By Dr. Lawrence B. Owen,* WB6HNG

Mosz antateurs  undoubtedly  are

fumifiar with the properties of imverted-V
ht antennas. The inverted 'V ois simple, is
inexpensive 1o build, provides @ yood
match fo g SO-ohm coaxial ling and pro-
duges @ guasi-ommidirectional horizontal-
iy polarized radiation pattern when used
at its tfundamental fregquency. It ocewrsed
tee me recently that a sverticai-v (an in-
verted W orotated 180 degrees in the vertical
plancy might also have same interesting
pertormance characterisiies, In terms of
appearance, the vertical-V is reminiscent
of an indoor TV rabhit-cars antenna (Fig.
.

A cursory literature review reveaded that
rigorous analysis of hasic V-antenna per-
formance had heen completed by the late

*Terra Tek, Ing,, 420 Wakara Way, Salt Lake
City, UT 84108

1940s.' 7 In fact, Wells® ¢an probably be
eredited for the invention of the inverted
VY oin 1944, Kraus, in the introductory
chapter of Antennas,® points ool in &
peneric sense that a cylindrical vertical-V
can be expected to vield a broader usable
handwidth than the corresponding dipole.,
In considering the relative erits of
vertical-V versus ather vommon types of
wire antennas, it scems clear that the
vertical-¥  offers  the  potential  For
significantly improved performance. [ am
surpriscd, therefore, to find that in Q87
at Icast, there has been no description ot a
practival vertical-V for amateur ht use,
The classical inverted V, while pro-
viding excetlent performance, does suffer
from several deficiencies. Ground effects

‘Notes appear en page 25.

undoubtedly degrade sadiation etticieney
and influence feed-point bopedance, H
the antenna is sapporied from a metallic
structure, additional parasitic losses can
oceur, Since the antenna is center fed, un-
balanced currents may. be induced on the
transmission  ling  =ven if  a  balun
transformer is used at the feed point,
Finally, stoping the clements downward
ineredses the likelihood of parasitic losses
in nearby graund-mounted structuses.,
Vertical-Vs would be affected to a
much ftesser degree by the factors de-
seribed above. In addition, vertical-Vs
provide the additional advantages of in-
creased effective antenna height, simpler
construction {only noe central support re-
quired when seff-supporting  aluminum
clements are nsedy and a capability for
rotating the antenna, My expertments in-
dicated that a verfical-V cxhibits a4 6-dB

Fig. 1 - Construction details for the 15-meter vertical-v antenna. As in-
dicated in saction A, cach element 8 bolted o the wond and Plexiglas

panels. Far the wooden panel use 4 x 2-14nch

Plexigias panel use 114 » 1-1/2-inch bolts, Panel dimensions are shown

at B. Part © shaws the angle tor the elements and

balun Both eleinents are individually adiusted to a length of 135.7 1

3.448 m) for resanance at 21.225 MHz,
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Fig. 2 «— The VEWR performance of the 15-meter verfical-V antenna

with and withautl the coaxial cable choke.



front-to-side ratio, suggesting that the
ability to rotate the antenna might be ad-
vantageous under certain operating condi-
tions.

Making & comparison of the mechani-
cal properties of a vertical-V with those of
an equivalent single-clement delta loop or
yuad also moves to be instructive, A
rather obvious point is that the vertical-V
is lighter and offers lower wind loading
than either a quad or delta loop cut for the
sinie fundamental frequency. My experi-
ments indicate that the length in feet of a
resonant half-wave vertical-vV constructed
from aluminum tubing is approximated
hy 450/ frequency (MHzh The length in
mefers iy 146 3/frequency (iMHz), A
[ /4-wave vertical-V element is, therefore,
about 28.5% and 4.5% shorter than single
fegs of corresponding equilateral delta
loops and guads, respectively. You can
vanclude that the vertical-V offers the ad-
vantages of reduced construction  cost,
fower wind loading and weight, Besides
being siinpler to comstruet, it permits
direct matching to o 50-ohm  coaxial
transmissivn line.

Construction

The basic design for a single-element
15-mcter vertical-¥ is shown in Fig, A
Telescoping sections of aluminum tubing
are used for the clements, which have
outer Jdiameters of 778 in. (22 mm), 3.4
in. (19 mm}and 5/8 in. (16 mm). One end
of cach of the two 7/8«in. and 3/4-in. cle-
ment sections are slotted with a hacksaw
te a depth of about I inch {25 mm). Since
the elements must he insulated from each
other and from the support bracket, the
7/8-in. dia element sections are mounted
on a wood hase, The wood (fir or pine)
has several coats of varnish to ensure
reasanable servvice life. The 3/3-in, OD
slements are telescoped into the base sec-
tion and seeured with stainless steel hose
clamps. The sane procedure is used to
seeure the 578-in. QD sections to the
1/d-in. OD elemcents. A standard ““coas™
male connectar is mounted in a picee of
Plexiglas that is secured directly ta the
hase-element sections.

Strays

AMATEURS NEEDED TO ASSIST
iN CONTAINING CALIFORNIA
FIRES

() Amateurs in San Bernading County
have been asked to assist the California
Department of Forestry during wildland
tires. Two-neter communications will be
provided for reconnaissance from the fire
weene to central headquarters, Logistical

The input impedance of the antenna is a
function of the apex angle. My prototype
employed an apex of 100°. As shown by
the SWR curves in Fig. 2, excellent band-
width and low SWR were attained. The
data suggest, however, that an even better
match to 30-ohm coaxial cable could he
obtained by reducing the apex angle
slightly to between 90° and 95°.

Initiaily, the antenna was fed directly by
RG-8/1) coaxial cable. With this arrange-
ment the upper SWR curve shown in Fig,
2 was obtained. The SWR scemed too
high and my Century 21 transceiver was
bothered by severe distortion in the keying
monitor, Rf feedback, traced to rf flow-
ing along the shield of the transmission
tine, takes the biame for this condition. A
coaxial choke installed at the antenoa feed
point sclved the difficulty. This choke is
vonstructed by simply forming a S-in.
(130-mm) dia coil consisting of four tarns
of transmission line that is taped to the
mast.

Sciting the resonant frequency of the
antenna requires loosening the two base-
element vlamps and adjusting the tele-
spaping elements as necessary for the
lowest SWR, The initial 1/4-wave element
length (11.3 feet or 3.45 meters for 21,225
MEz) was obtained from my empirically
derived expression: length in feet for a
guarter wavelength = 240/frequency in
MHz. Ta determine the length in meters
the cquation is m = 73.27frequency in
MHz. The wolder joints and the coaxial
cable were subsequently sealed with a rub-
her repair vompound obtained from a
local hardware store. Any one of several
vommercial or homemade 1:1 baluns may
be used to climinate the need for separate
Plexiplas coaxial connector mounts and
coaxial chokes.

Performance of the 15-meter vertical-V
was excellent during a4 six month period
from October 1979 to March 1980 while |
wits using a Cenfury 21 transceiver with 25
watts of of output. -All opcrations took
place from a QTH located about 50 miles
vast of San Francisco. A total of 103 sta-
tions were worked. DX included contacts
with Canada {6), Mexico (3), Hawait (2),

support trattic will be passed tram the fire
camps 1o headquarters. Messages for the
National Traffic System will be accepted
for  out-of-county  and  out-of-state
firefighters. Interested volunteers please
contact Thomas L. Markley, WASGIKH,
17400 Vallcy Blvd., No. 70, Fontana, CA
92335 or tel. T14-350-2194.

(ST congratulates . . .

[} Stuart Meyver, W2GHK, who was
recently elected President of the Institute
of Electrical and Electronic Engincers
Vehicular Technology Society.

Japan (24), Australia (9) and New
Zealand (1). The remaining 58 contacts in-
cluded all contiguous U.S, call areas,

A second series of tests was carried out
after the vertical-V elements had been
shortened to 8.9 ft (2.7 m) for CB opera-
tion. CB tests, using a Radio Shack ssb
rig, were conducted as a simple means of
evaluating the major polarization mode of
the antenna. Several local CB operators
used quad antennas that teatured instan-
faneous selection of either horizontal or
vertical polarization. Tests indicated that
the ¥V was about 12 dB stronger when
horizontal polarization was selected by
the other operator. This suggests that a
significant element of vertical polarization
was produced by the V. Thus, the vertical-
Y offers a reasonably good compromise
between quasi-omni-directional radiation
and bipolarization performance, .

There seems  little doubt that the
vertical-V is an excellent performer. Con-
struction ol single-element monoband
sersions for operation from 14 to 30 MHz
{or higher) is certainly feasible. Multiband
operation should be relatively easy to
achieve by making use of various concepts
Jdeveloped over the years for conventional
dipoies and verticals. A more intriguing
thought, however, would involve ap-
propriate modifications for producing a
vertical-V heam antenna, As a starting
point, T would suggest using conventional
element spdcing parameters developed for
hovizontal Yagi arrays. Input impedance,
however, will probably be lower than for
the equivalent Yagi. The advantages of in-
creased effective height, shorter turaning
radius, reduction of adverse hoom and
tower ineractions on beam performance,
and the potential for increased handwidth
should be sufficient to justify further ex-
perimentation. HEFET
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Soma participants in the ARRL-sponsorad |IEEE
SOUTHCON/BT professional program (Session
158) in Atlanta, Georgia, were, left to right, Dr.
Ulrich Rhode, DJ2LR: Bill Allen; Marian Ander-
soh, WB1FSB; Doug DeMaw, W1FB: and Tom
Hayes. For turther details see April 1981 Q5T,
page 39, (ohote courtesy WIFB)




