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A DX Vertical
Here's a simple, effective antenna
you can put up in almost no space.

The situation was about as impossible as one
could imagine. The rig: was a home-brew 100
watt cw transmitter with no drive above 20
meters, the receiver a none too stab le 20 year
old model, the back yard was full of power
and telephone lines, the roof was fragile. slick
slate, the rig was on the second floor. the line
noise was often greater tl1<111 59, and I wanted
to work DX! T o make matters worse, the
hudget wouldn' t allow more than about five
dollars for an antenna. and being a student
d idn't leave much time for scrounging.

An important considera tion was that of size,
together with selection of the band or bands
to be worked. Li stening on a 67 foot wire that
ran to a 25 foot high tree in the back yard re
vealed that the only two reasonable candidates
for DX were 20 and 40 meters because of the
sunspot situation. This wire had been used in
an end-fed man ner ,v-ith a little DX success on
40 meters, but the competit ion from 40 meter
beams and foreign broadcast sta tions made
things pretty tough. The situation on 20 meters
was about the same; it worked well for do
mestic contacts , hut fell pretty fl at when I tried
to work DX.

In order to get the best DX coverage, it is
necessary to put as much of the transmitter
power as possible into the lowest radiation
angle possible. This is so because most of the
reduction ill signal strcngth that takes place on
an ionospherically reflected wave takes place
where the wave passes through the lower
lavers of the ionosphere. The lower the radta
tion angle of the antenna, the fewer hops it
takes to go between your QTH and those juicy
DX locations. Also important is the fact that
waves which take off at high radiation angles
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frequently pass through the ionosphere and are
lost. This, of course, is just wasted power.

A study of the vertical radiation patterns for
various horizontal antennas which appear in
the first part of the ARRL Antenna Book re
veals that it is necessary to get a horizontal
dipole a half-wavelength or more high in order
that the radiation angle be reasonably low. It
is also important to notice that even if the an
tenna is fairly high, there is usually a good
deal of radiation in power-wasting high-angle
lobes. A fairly good comp romise is a height of
five-eighths wavelength. This gives a radiation
maximum at abo ut 25 degrees above the hori
zon, with something like 25 per cent of the
power going into high-angle radiation. For 20
meters, this height comes out to something like
40 feet, and since there was nothing this high
to attach to, a horizontal dipole seemed not
too promising.

The vertical radiation patterns shown for a
vertical dipole, on the other hand, are much
more promising. In particular, the pattern for
a vertica l dipole with it s center one quarter
wave above the ground (this means the lower
end of the dipole is right next to the ground)
shows a radiation pattern maximum at lower
than ten degrees elevation angle when the
antenna is located over average, not perfect,
ground. There is also no loss of power at high
angles because there a re no extra lobes. This
seemed to be the answer for working DX with
in the limitations of my QTH. A vertical d i
pole for 40 meters would be 70 feet high, a
pretty tall order for the $5.00 budget and also
for the limi ted space available for the guys
which would be req uired for a mast of this
height. F or 20 meters, the height came out to
he 33 feet 2 inches for the C' V band, a height
which could be supported b y the house alone.

The antenna was mounted as shown in Fig.
I. The support points are the bottom of the
mast and a point about two-thirds up the mast .
This has proved adeq uate ill winds 11p to 50
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or 60 miles per hour, the highest usually en
countered in this location. Since the dipole is
a full half-wavelength long, it is conventional
to feed it at the center. This turned out to be
a rather convenient point in this case, as it fell
near the height of a window in the second
Boor shack. I chose to feed it with a gamma
match to avoid splitting th e mast in the center
and to provide an unbalanced coax feedline. It
should work equally well as a vertical doublet.

The antenna mast itself was assembled
from various pieces of scrap aluminum tubing
which were purchased during one morning's
scrounging. If nice, long sections of telescop
ing tubing are available, by all means use
them; ) wasn't so lucky, but ) still got the
thing put together. In my particular one, the
bottom 10 feet is a piece of one inch alumi
num conduit, the center section is a two sec
tion thinwaIl aluminum TV mast about 13 feet
long, the next section is a discarded TV an
tenna boom with the elements removed, and
the remainder of the 33 foot 2 inch length is
made up of two pieces of aluminum tubing
scrap. This length was found from the equa
tion L = 468/f(MHz) where L is in feet.

Since the tubing didn't telescope together
nicely, it was necessary to devise some means
of fastening them together. This was accom
plished by squeezing the larger of the two
tubes for a particular joint in a vise until it was
narrow enough to provide a tight fit for the
smaller tube. The joint was then bolted with
two bolts about six inches apart through both
tubes. Fig. 2 illustrates the method. All the
joints were taped with plastic electrical tape
after they were assembled to keep moisture
out. Cadmium plated hardware was used
everywhere to prevent corrosion and rust.
Stainless steel hardware would be even better,
but I have seen no signs of rust after two
years with the hardware I used.

Fig. 3 shows the details of the gamma feed
arrangement. The gamma tube is fed from the
center conductor of the coax through a 33 pF
variable capacitor which is enclosed in a plastic
refrigerator jar to protect it from the weather.
It is important to drill a small hole in the bot
tom of the jar to allow condensation to drain
out. I learned thi s the hard way. ) didn't pro
vide a hole, and after about 6 months of op
eration there was about a half inch of water
standing in the bottom of the jar. Changes in
barometric pressure cause the jar to "breathe"
humidity inside. The top of the jar is removed
to adjust the capacitor during initial tunin~.

Once it is tuned, the lid is snapped back 10

place. The jar attached to the wooden dowel
with a long 6-32 screw which passes through
the dowel, through the jar, and screws into one
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of the mounting holes of the variable capacitor.
This joint was sealed with mastic cement be
tween the jar and the dowel to prevent rain
from entering the jar at this point.

The gamma tube is supported on the bottom
by being set into a hole drilled partway
through the dowel. This should be of such a
size to provide a snug fit for the tube. A small
hole, concentric with the large one, was drilled
entirely through the dowel to allow rain to pass
freely through the gamma tube and out the
bottom. The electrical connection is made at
the bottom of the tube by means of a clamp
made from scrap sheet aluminum and fastened
with a 6-32 machine screw which also holds
the solder lug for the wire from the capacitor.
This joint was taped after completion of the
antenna. The top clamp is shown in Fig. 4,
and consists merely of a piece of sheet alumi
num formed into clamps at both ends.

Fig. 5 and 6 show the details of mounting.
The long ceramic insulators shown happened
to be on hand; probably something smaller in
size would be adequate. The mast turned out
to be onlv about three feet from the wall of
the house A larger spacing would be desirable
from the standpoint of efficiency, but the prop
erty line prevented it.

Adjustment of the gamma match proceeded
as follows. The transmitter frequency was set
to the center of the desired frequency range
(in my case it was ) 4050 kHz) and the output
power was adjusted for the minimum required
to give full-scale deflection on the SWR meter.
(An S\VR meter or impedance bridget is essen
tial for the proper tuning of any antenna sys
tem .) If possible, choose a time when the band
is dead so as to cause a minimum of interfer
ence. Before keying the transmitter, set the
top gamma tube clamp to some position, say 6
feet above the center of the antenna, and
tighten it. (now take your hands off the thing!)
Key the transmitter and adjust . the variab~e

capacitor until the standing wave ratio
is minimum. If the reading at minimum is too
high, move the clamp up or down a few inches
and repeat the procedure. 1£ this improves the
S\VR, move the clamp again in the same direc
tion. If the SWH goes up, move the clamp in
the opposite direction. If the SWR cannot be
brought to a satisfac tory level, it might be nec
essary to move the center clamp on the an
tenna up or down a few inches. The part of
the antenna which is close to the wall of the
house will be somewhat detuned by the house,
and the electrical center of the antenna might
not be located at the exact mechanical center.
It should be possible to get the SWH down to

l. Kyle. Jim, " R.F . Mellllu reme nt.8," 73, Dee. 1965. p. 20.
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I. to 1 :t the center frequency; I quit when I
Ill t 1.2" to 1. It stays below 1.75 to I any
where in the C\V band, which is en tirely satis
factory for all hut the most touchy transmitter
pi-network.

The tuning was accomplished by having one
man on an extension ladder and the other at
the rig. Since the total feed line length for my
installation wus only seven feet, and the win
dow it passed through was left open during the
tuning procedure, there was no problem of
communication between the man at the rig
and the man on the ladder.

A convenient fea ture of this antenna is the
ease with which it may be lowered for inspec
tion and repair. It is necessary only to remove
one screw from the tipper insulator, disconnect
the feed line from the transmitter. tie a strong
cord to it above the center, and lower away.
I am able to do this from inside the shack by
opening the upper half of the window. To
raise it, it is necessary to have someone posi
tion the bottom of the mast over the bottom
cone insulator and hold it there while I raise it
back to a vertical position. The XYL performs
this task admirably.

A note about radials. One of the reasons for
selecting this type antenna is that it is center
fed and does not require radials for efficient
operation. The more popular vertical is a
quarter-wave type which must be fed against
a radial system or some other fonn of ground.
T he reason that m any of these fa il to live up
to their expectations is because of an inade
quate counterpoise. A single ground rod at the
base of a quarter-wave antenna is usually not
adequate. I know; rye tried it with disastrous
results! The transmitter power is dissipated in
large ground resistance which results from a
poor ground. A good system of buried radials
is excellent for a quarter-wave vertical, and a
system of radials above ground for the popu
lar ground plane antenna works well . I did not
have room near or in the ground, and the
fragile roof and a landlord who discouraged me
from walking on it prevented the erection of
anything on the roof.

I did try stringing some radials in the base
ment and feeding the whole mast against these
for 40 meter operation using a variation of the
bazooka balun feed, but that's another story.

On the air results have been very encourag
ing in the relatively little operating time I've
had available. A check in the log shows mostly
569 and 579 reports out of Europe and 589's
out of Central and South America. Since I am
restricted to Saturday morning operation, I
don't usually hear the Asian and Pacific sta
tions.

OCTOBER 1966 55


