A Utility Antenna for

Figure 1 — Ruth Stanley, WB4LUA, shows the ulility
antenna setup for 2-meter FM with vertical polarization.

John Stanley, KAERO

I've often found a need for an antenna that works for
FM, over-the-air (OTA) TV, and aeronautical and
weather radio. | also need it to work on the 2-meter,
1.25-meter, and 70-centimeter ham bands. Some of
these frequencies use vertical polarization, some use
horizontal, and some even use diagonal. This article
will explain my solution for such an antenna that's
also easily taken to portable locations {see Figure 1).
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88 to 608 MHz

K4ERO describes an extremely
flexible antenna for covering
VHF through UHF frequencies.

The antenna is a half wave on 88 to 235 MHz, and
three half waves from 235 to 608 MHz. The pattemns
on VHF and UHF are shown in Figure 2. The three
half waves for UHF make side lobes at about 50 de-
grees on either side of the main lobe. However, unlike
an end-fed ¥%-wavelength antenna, such as a J pole
operating on its third harmonic, the strongest lobe is
directly off the sides of the dipole. There's an addi-
tional 1.5 dB gain in that narrowed iobe. See QST in
Depth (www.arrl.otg/gst-in-depth) for further dis-
cussion of this advantage. With vertical polarization,
the azimuthal patterns on VHF and UHF are omnidi-
rectional.
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Figure 2 — The gain and pattern for VHF frequencies is shown
in blue, and for UHF frequencies is shown in red. This is the
azimuthal pattern with horizontal polarization. With vertical polar-
ization, it's the elevation pattem.



Table 1 — Parts List

Part = Size ___ Quantity
HDPE rod 1.25-inch diameter, 1
‘8.5 inches long

5 inches long (Y%-inch 1

CPVC has a %-inch
_ . outside diameter) R
{Elbow for ¥-inch CPVC % to % inch . 1
|%-inch CPVC Length as desired for ]
main support L ]
¥-inch cutside 2
diameter by
9.5 inches

|14-inch CPVC

Aluminum tubes*

Y%-inch outside 2
diameter by 10 inches |

¥%-inch autside 2
s _diameter by 19 inches
Stainless-steel hose Yainch 6
‘clamps

Mix 43 ferrite beads

Must fit over your coax
L forabalun |
Coaxial cable (such as As long as you need to
mini RG-8 with foam)  |reach yourradio

Tape or cable ties | Enough
‘to fasten
coax to
| support
2% . Pipes
Spade bit % inch 1

*Wall thicknesses must ailow the aluminum tubes to siide
freely inside each other.

Construction Using Low-Loss HDPE

The parts list can be found in Table 1. To avoid the
losses of PVC as an insulating material at RF, use
high-density polyethylene (HDPE) for the center
piece. You can purchase an HDPE rod that’s 1.25
inches x 4 feet for about $15, pius shipping. That's
enough HDPE to make 13 utility dipoles, so the cost
per dipole is no more than the cost of the similar PVC
parts, making this a good club project. Aluminum
tubes are also cheaper when longer pieces are cut to
rmake several antennas.

Cut the HDPE rod to a length of 3.5 inches. Using

a spade bit, make holes that are 3% inch in diameter
and 1 inch deep on the ends. Drill a hole that’s % inch
deep in the side to fit the %-inch outside diameter

(2 nominal size) CPVC piece. Assemble the pieces
using hot-melt adhesive (such as hot glue) to achieve
a tight fit for the elements and the CPVC support
pipe. The support piece couid be ¥%- or ¥%-inch regular
PVC, because with this design, the PVC isn't in con-
tact with the metal parts of the dipole. A drill press is
almost a necessity to get the holes straight. The di-
pole will work fine if you don’t have one; it just won't
look as professional. Finally, cut 1-inch slits in the
ends of the larger-diameter aluminum tubes so that

Element lengths not to scale
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Figure 3 — Construction details for the utility antenna using
HDPE for the center insulator.

Figure 4 — Match by spreading the coax leads where they
connect to the aluminum elements. In this version, K4ERQ used
a single, large teroid with two tums of coax.

the hose clamps can tighten them to the next smaller
tubing size. See Figure 3 for the assembly details.

A half-wave dipcle far from ground or metal objects

-will have an input impedance of 72  at resonance.

This gives an SWR of 1.44:1 with 50 Q coax. While
this is good enough for most VHF transmitters, we
can do better. With the dipole split at the center,
there’s a bit of capacity between the two halves. If we
leave a bit of inductance in the lead wires, this will
form a balanced L network, which reduces the 72 Q
to 50 Q for a perfect match (visit the QST in Depth
web page for more information). This is why | left the
two leads (braided and insulated center wire) about 3
inches long and attached them to the aiuminum tub-
ing at a short distance from the center of the dipale
(see Figure 4). You can adjust these lengths and at-
tachment points to get a 1:1 match. While the match
was optimized for the 2-meter band, it’s also very
good when just the dipole length is readjusted for the
other ham bands (see Figure 5).
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Flgura 5 — 5WH on thres ham bands wih funing opSmized for
tha 2-meter FM band. Onfy [he slemen lenpths were changed
i:nrf'g;;;énar bamds The SWH was massured with a G-fnal length
g -

I’z important io use a choke balun on the coax at the
faed point. This keaps the coax from baing part o the
antenna, which can distort the pattern and make the
SWH change when you touch the coax. To make the
balun, add thrae mix 43 lerrte baads o pass wo
turns of coax through a karge femite bead or toroid,
Route the coax ai a right angle from the dipols for
about € inches. Then, tum it 90 degrees 1o run down
fha support pola. The axact distance = ol critical,
because the choke balun makes the coax more or
lass invizible 1o BF. One o wo additional ferrite
beads along the coax help even more with keeping
RF ol the coax: I touching the coax, SWH bridge, or
redio doesmt affect the SWH, you're wedl decouplad.
Read my arllcle, *Controfiing Unwanted Feed Line
Resonance in VHF Vearlical Anlennas” in the Movam-
ber 2016 Isswe of QST for more information about
decoupling coax from antannas,

Tuning and Maiching

hake sure that the ferrite bead common mode choke
is In place prior fo tuning the antenna. To change the
frequency, slide the aluminum lubes inside each other
until you have a dipole ihat's a half wave long, or one
and a hall wave for UHF. Use 56005({MHZ) for the
VHF dipale in inches, and three Brmes thal for UHF.
Then, adjust the kength as needed to center the fre-
quency using an SWHR meter (see the Q5T In Depth
wed page for recommended dimensions), The vari-
ous raquancias can easily ba salected with a tape
mizasure (6 or ¥ waves), and marks can be mada on
the twubing lo-aliow or an easy retum o your taworite
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What You Can Hear

While Using This Antenna

Fii broadcast 88 = 106 MHz

Amataur Zmater band: 144 — 148 JiH>
Wealhar reports: 1682 4 - 162.66 MHz

OTA TV VHF high band; 174 — 216 MHz
Amateur 1.25-meter bend: 219 —225 MHz
Amataur FO-cantimater band; 420 = 450 MHz
Litiiiky UHF {police, fire, ate.): 450 = 470 MHz
OTA TV UHF; 470 — 608 MHz

frequancieas. Polarization is changed by swinging the
dipode into horizomtal, vertical, or diagonal positions.
Do not glue the rolating jolm, bacause the friction fit
aliows the dipole to rofate o changa the polanzation.
The aluminum tubes slide inside each other to aliow
you to salect the fraquency by making the total length
Yeor 3% waves long. Shits on the ubing ends with hose
clamps prevent them from slipping in oparaton.

Final Thoughts

Enjoy this llaxible antennal An altermate version of the
entenna using PVC parts found at local homa stores
i available on the Q5T in Depih web page.

Sea Q5T in Depth for More!

Visit www.arrl.org/gst-in-depth for the following

supplementary materials and updates:

+ A discussion on patbemns when operaling on the
Fewave mods

+ An alternate version of the antanna wsing PVT parts

" Mo figum ralenences

¥ b handy frequency-versus-length chart

Al phales By 1o author,

John Btanloy bacama KN4 ERD whian ha aarmad hig icanes 63

ears ago. One pasr laled the N was dopped, ard he has been

ERCH oves sinae. Ham madio ad him o sarming a degies in

alactrical angiraedng and sxpeniencing o Hetime of 1eeching,
design. and corsulling, manh' &l Christian shoriwayve Droedcast
etaliong all cwar the world, with Ruth Stankey, WHEALLW, his wife of
54 ypars. As an ARAL Technical 8dvisce and Edilos, Johin has
writien or ediad many arficias for Q5T, OFX, and otber ARRL
publications. He ard Fulb row B in their sal-bult, of-thea-grd
homa In northwast Geoma atop Leokawt Mounkain. Jobin can ba
mached a1 jarstanley @ gmail.eom.

For updates to this article,
seo the O5T Feedback page
at wwnaamiorgfeedback.
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