The Inverted L Revisited

City dwellers, don’t despair. Here is a good 160-meter antenna
that should fit on your lot!

By John F. Lindholm,* vv1AX

’

| Il never know what inspited me to
make a few contacts in the ARRL 160-
Meter Contest. My antenna was made by
tying together the open-wire feeders of my
80-meter dipole. The performance was
not fantastic, but it was the first step
in getting me ‘‘hooked" on the “gentle-
men’s band.”” Working three dozen Buro-
pean stations from a friend’s house got
my interest up. My friend has a good
160-meter antenna system -— and Jots of
property to fit it on!

Returning to my 60- X 150-foot lot
made me feel depressed.! I suffered alt
winter while listening to the others work-
ing VKs, ZLs and even JAs at daybreak.
What could I do to improve my signal?

Many hours the following summer were
spent trying to figure out how to cram a
E60-meter antenna within the confines of
my small lot. Space restrictions dictated
that my wire be no longer than a standard
B0-meter dipole. 1 began to consider alter-
native antennas.

Shunt feeding my 50-foot tower was in-
vestigated but dismissed for various
reasons. This arrangement would require
disconnecting the shunt feed when crank-
ing down the tower, and all guy wires
would have to be broken up into nonreso-
nant lengths with insulators, Additionally,
my cables would have to be rerouted to
ground level. [ then considered & full-
tength dipole originating in a neighbor's
vard three houses to the east, crossing my
property and finally terminating in the
yard two houses to the west! This idea was
rejected. The legal negotiation fees wouid
have run in six figures! After much head
seratching, 1 settled on the inverted L, an
antenna made popular by the grand
master of 160-meters, Stew Perry, W18B,
F credit Stew for coming to my rescue!

The Inverted L

The inverted L was selected because it
requires no more space than an 80-meter
dipole and [ could utilize my S50-foot
crank-up tower for attachment. The ver-
tical part is 50 feet long, and the horizon-
tal part measures 130 feet, for an overall
length of 180 feet (Fig. 1). This makes the
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Fig. 2 — Detail of how the antenna is mounted to the tap of the tower. TV-mast clamps are used
to secure the wooden insulator.

antenna approximately 3/8 A, with the
horizontal part providing top-loading.
WI1BB advises making the vertical section
as long as possible (depending on tower
height), and that an overall length of 160
to 180 feet works well.

Construction
With a bow and arrow, 1 successfully

attached the far horizontal end of the
antenna to the top of a 60-foot fir tree.
From there, [ ran the wire back to the top
of the tower, where | bracketed a 30-inch-
tong two-by-four with an insulator screwed
in the end (Fig. 2). No. 14 Copper-
weld® wire is used for the horizontal sec-
tion, and no. 10 copper wire is used for the
vertical section, which is spaced about 2



Fig. 3 — A ground rod at the tower base serves
as a physlcal support for the insuiator, and as
an rf ground. Radial wires are connected to the
rod by means of a ground bus, as described in
the text.

feet from the tower. These two wires are
soldered together at the insulator.

A plumb line was used to locate a point
on the ground directly below the 90° bend
in the *“L.”™ At this point, a 10-foot
capper-clad ground rod was pounded into
the earth, leaving 18 inches sticking out. A
two-by-four is clamped to the ground rod
by means of TV-mast U bolts. The lower
end of the vertical wire is attached to an
insulator that is screwed into the top of
the wooden block (Fig. 3). Next, I
stripped some coaxial cable (RG-8/U} of
its outer braid and used this to make a
ground bus arpund the antenna base. One
side of the open-wire transmission line is
soldered to the base of the vertical anten-
na element, and the other side to the bus,
which is attached to the ground rod with a
clamp. This bus aiso serves as a connec-
tion point for the radials. So far, less than
an afternoon of work had been invested.

Radials — the More the Better

The next day, my objective was to in-
stall radial wires, which are necessary
because the inverted L is essentially a top-
loaded vertical radiator. Previous medita-
tion convinced me that several radials
would fit on my lot. 1I'd make them fit!
All radials were cut to 1/4 4 (125 feet),
using scrap wire. About 300 feet of
surplus telephone ground wire provided a
good start. Stripping some old coaxial
cable with a single-edged razor biade pro-
duced two radials from one length of wire
{outer and center conductors). My tech-
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Fig. 4 — SWR curve for the inverted L, with the Transmatch adjusted for an SWR of 1 at 1820 kHz.

nique for radial installation consisted of
creasing the earth with a spade and
shoving the wire in; afterwards the turf
was pressed back into place with my heel.
With space & problem, it may be im-
possible to place all your radials in a
straight line; don’t worry, because it is not
necessary. My installation followed a zig-
zag path to avoid fixtures like the house
and Jriveway. WI1BB advises puiting
some radials under the horizontal part of
the antenna. Unfortunately, the location
of my garage prevented this. Initially,
only four radials were planted, but more
were added later. As with all vertical
antennas, the more radials you can put in
the ground, the better the performance!

Matching System

Voltage-fed antennas approximately
1/2-A long, such as the inverted L, will
have a fairly high feed-point impedance.
They will also exhibit inductive or
capacitive reactance, depending on
whether the antenna is slightly longer or
shorter than 1/2 A, Since the inverted L
does not have a 50-ohm impedance, a
matching system is needed. To make
tuning adjustments easier, 1 opted for
locating the Transmatch in the shack,
using open-wire line to the antenna. Being
able to adjust the antenna match con-
veniently is recommended, since the SWR
climbs rapidly as you shift frequency, For
example, adjusting the Transmaich for a
1:1 SWR at 1820 kHz produces an SWR
of 2.4:1 at 1800 kHz {(see Fig. 4). With the
Transmatch located in the shack, you can
easily adjust for a 1:1 SWR no matter
wherz you operate in the band. My
Transmatch consists of a plug-in, link-
coupled coil and variable capacitors — all
scrounged at flea markets. Any of the
configurations found in the ARRL Anten-
na Book® should work well,

Performance

Does the antenna work? Having no
comparison antenna, my conclusions are
subjective. But l've been on the air
enough to know when, as they say, it
plays.”” With only four radials in place,
my first night of vperation yielded plenty
of U.5. contacts, plus a Caribbean DX-
pedition on the first call. Subsequently,
many Buropean stations have been
worked from my northeast location with
good signal reports. Contest activity has
yielded some respectable scores, including
many Q8Os with the Caribbean, and
South and Central America — even
Antarctical

By adjusting my Transmatch, [ made
limited tests with the L on 75-meter ssh.
Comparisons were made to a 75-meter
dipole at 50 feet. For signals close in, the
L was down by some 3 to 5§ dB, but equal
or superior to the dipole for signals from
eastern Burope. Apparently, the 160-
meter inverted L also provides a low angle
of radiation on this band too, On bands
higher than 75 meters, the radiation angle
will be tilted wpwards, rendering the
antenna inefficient for DX work. This
phenomenon is explained in the” ARRL
Antenna Book.}

Giving up the 160-meter band for lack
of sufficient real estate is unwarranted.
With the inverted L, vou can work Top
Band from your urban lot. Installation is
a breeze, and the performance is ad-
mirable. Now what’s your excuse for
missing out on the excitement of 160
meters? =

Notes

m = ft X 0.3048,

*The ARRL Anienna Book, 4th ed. (Newington:
ARRL, loc., 1982), pp. 4-1 through 4-8.

*Ibid,, pp. 2-23 through 2-24,
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