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10.8 HF DISCONE ANTENNAS

The material in this section is adapted from an article
by Daniel A. Krupp, W8NWE, in The ARRL Antenna
Compendium, Vol 5. (Additional articles on discone antennas
are referenced in the Bibliography or included on this book’s
CD-ROM.) The name “discone” is a contraction of the words
“disc” and “cone.” Although people often describe a discone
by its design-center frequency (for example, a “20 meter
discone”), discones work very well over a wide frequency
range, as much as several octaves. Figure 10.57 shows a
typical discone, constructed of sheet metal for UHF use.
On lower frequencies, the sheet metal may be replaced with
closely spaced wires and/or aluminum tubing.

10.8.1 DISCONE BASICS

The dimensions of a discone are determined by the lowest
frequency of use. The antenna produces a vertically polarized
signal at a low-elevation angle and it presents a good match
for 50-€2 coax over its operating range. One advantage of the
discone is that its maximum current area is near the top of
the antenna, where it can radiate away from ground clutter,
reducing losses. The cone-like skirt of the discone radiates
the signal — radiation from the disc on top is minimal. This
is because the currents flowing in the skirt wires essentially
all go in the same direction, while the currents in the disc
elements oppose each other and cancel out. The discone’s
omnidirectional characteristics make it ideal for roundtable
QSOs or for a net control station.

Electrical operation of this antenna is very stable, with no
changes due to rain or accumulated ice. It is a self-contained
antenna — unlike a traditional ground-mounted vertical
radiator, the discone does not rely on a ground-radial system
for efficient operation. However, just like any other vertical
antenna, the quality of the ground in the Fresnel area will
affect the discone’s far-field pattern.

Both the disc and cone are inherently balanced for wind
loading, so torque caused by the wind is minimal. The entire
cone and metal mast or tower can be connected directly to
ground for lightning protection.

Unlike a trap vertical or a triband beam, discone antennas
are not adjusted to resonate at a particular frequency in a ham
band or a group of ham bands. Instead, a discone functions as
a sort of high-pass filter, efficiently radiating RF all the way
from the low-frequency design cutoff to the high-frequency
limits imposed by the physical design.

History of the Discone

The July 1949 and July 1950 issues of CQ magazine
both contained excellent articles on discones. The first
article, by Joseph M. Boyer, WOUYH, said that the discone
was developed and used by the military during World War
II. (See Bibliography.) The exact configuration of the top
disc and cone was the brainchild of Armig G. Kandonian.
Boyer described three VHF models, plus information on
how to build them, radiation patterns, and most importantly,
a detailed description of how they work. He referred to the
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Figure 10.57 — Diagram of VHF/UHF discone, using a sheet-
metal disc and cone. It is fed directly with 50-Q coax line.
The dimensions L and D, together with the spacing S
between the disc and cone, determine the frequency
characteristics of the antenna. L = 246 / fy;,, for the lowest
frequency to be used. Diameter D should be from 0.67 to
0.70 of dimension L.The diameter at the bottom of the cone
B is equal to L. The space S between disc and cone can be 2
to 12 inches, with the wider spacing appropriate for larger
antennas.

discone as a type of “coaxial taper transformer.”

The July 1950 article was by Mack Seybold, W2RYI. He
described an 11-MHz version he built on his garage roof. The
mast actually fit through the roof to allow lowering the antenna
for service. Seybold stated that his 11-MHz discone would
load up on 2 meters but that performance was down 10 dB
compared to his 100-MHz Birdcage discone. He commented
that this was caused by the relatively large spacing between
the disc and cone. Actually, the performance degradation he
found was caused by the wave angle lifting upward at high
frequencies. The cone wires were electrically long, causing
them to act like long wire antennas.

10.8.2 A-FRAME 20-10 METER DISCONE

WENWF’s first discone was designed to cover 20
through 10 meters without requiring an antenna tuner. The
cone assembly uses 18-foot long wires, with a 60° included
apex angle and a 12-foot diameter disc assembly. See Figure
10.58. The antenna was assembled on the ground, with the
feed coax and all guys attached. Then with the aid of some
friends, it was pulled up into position.

The author used a 40-foot tall wooden “A-frame” mast,
made of three 22-foot-long 2x4s. He primed the mast with
sealer and then gave it two coats of red barn paint to make
it look nice and last a long time. The disc hub was a 12-inch
length of 3-inch schedule-40 PVC plumbing pipe. The PVC
is very tough, slightly ductile, and easy to drill and cut. PVC
is well suited for RF power at the feed point of the antenna.

Three 12-foot by 0.375-inch OD pieces of 6061
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12" dia. disc - 12 aluminum _—
spreaders connected tip to tip

with 18 ga. wire

Aluminum strap
1" x 1/8" x 55' 6-1/2"

See text _—

45 cone wires
18' long
60° apex angle

e

Six nylon or black Dacron
cone guy lines

All stakes
23" 1-1/2" from
center of mast

40" mast made of
wooden 2x4 s

Mast guy wires
2 sets of 3 with
egg insulators
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Figure 10.58 — Detailed drawing of the A-frame discone for 14 to 30 MHz. The disc assembly at the top of the A-frame is 12
feet in diameter. There are 45 cone wires, each 18 feet long, making a 60° included angle of the cone.

aluminum, with 0.058-inch wall thickness, were used for the
12-foot diameter top disc. These were cut in half to make
the center portions of the six telescoping spreaders. Four
twelve foot by 0.250-inch OD (0.035-inch wall thickness)
tubes were cut into 12 pieces, each 40 inches long. This gave
extension tips for each end of the six spreaders.

10.8.3 40-10 METER DISCONE

When an opportunity arose to buy a 64-foot self-
supporting TV tower, WENWF jumped at the chance to
implement a full 7 to 30-MHz discone. His new tower had
eight sections, each eight feet long. Counting the overlap
between sections, the cone wires would come off the tower at
about the 61.5-foot mark. See Figure 10.59.

WENWEF took some liberties with the design of this larger
discone compared to the first one, which he had done strictly
“by the book.” The first change was to make the cone wires
70 feet long, even though the formula said they should be
38 feet long. Further, the cone wires would not be connected
together at the bottom. With the longer cone wires, he felt that
75 and 80-meter operation might be a possibility.

The second major change was to widen the apex angle
out from 60° to about 78°. Modeling said this should produce
a flatter SWR over the frequency spectrum and would also

10-36 Chapter 10

give a better guy system for the tower.

The topside disc assembly would be 27 feet in diameter
and have 16 radial spreaders, using telescoping aluminum
tubing tapering from % to % to % inches OD. All spreaders
were made from 0.058-inch wall thickness 6063-T832
aluminum tubing, available from Texas Towers and other
suppliers. A section of 10-inch PVC plumbing pipe would be
used as the hub for construction of the disc assembly.

On the air tests proved to be very satisfying. Loading up
on 40 meters was easy — the SWR was 1:1 across the entire
band. W8NWEF can work all directions very well and receives
excellent signal reports from DX stations. When he switches
to his long (333 foot) center-fed dipole for comparison, he
finds the dipole is much noisier and that received signals
are weaker. During the daytime, nearby stations (less than
about 300 to 500 miles) can be louder with the dipole, but the
discone can work them just fine also.

The author happily reports that this antenna even works
well on 75 meters. As you might expect, it doesn’t present
a 1:1 match. However, the SWR is between 3.5:1 and 5.5:1
across the band. WENWF uses an antenna tuner to operate
the discone on 75. It seems to get out as well on 75 as it does
on 40 meters.

The SWR on 30 meters is about 1.1:1. On 20 meters the



SWR runs from 1.05:1 at 14.0 MHz to 1.4:1 at 14.3 MHz.
The SWR on the 17, 15, 12 and 10-meter bands varies, going
up to a high of 3.5:1 on 12 meters.

From modeling using NEC/Wires by K6STI, WENWF
verified that the low-angle performance for the bigger
antenna is worse than that for the smaller discone on the
upper frequencies. See Figure 10.60 for an elevation-pattern
comparison on 10 meters for both antennas, with average
ground constants. The azimuth patterns are simply circles.
Radiation patterns produced by antenna modeling programs

are very helpful to determine what to expect from an antenna.

The smaller discone, which was built by the book,
displays good, low-angle lobes on 20 through 10 meters.
The frequency range of 14 through 28 MHz is an octave’s
worth of coverage. It met his expectations in every way by
covering this frequency span with low SWR and a low angle
of radiation.

The bigger discone, with a modified cone suitable for use
on 75 meters, presents a little different story. The low-angle
lobe on 40 meters works well, and 75-meter performance also

\ | I | I 8 e
\ | I

ANT0285

Figure 10.59 — The large WBNWF discone, designed for operation from 7 to 14 MHz, but useable with a tuning network in the

shack for 3.8 MHz.
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Figure 10.60 — Computed patterns showing elevation
response of small discone at 28.5 MHz compared to
that of the larger discone at 28.5 MHz. The cone wires
are clearly too long for efficient operation on 10
meters, producing unwanted high-angle lobes that
rob power from the desirable low-elevation angles.
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Figure 10.61 — Computed elevation-response patterns for
the larger WBNWF discone for 3.8, 7.2 and 21.2 MHz
operation. Again, as in Figure 10.60, the pattern degrades at
21.2 MHz, although it is still reasonably efficient, if not
optimal.

is good, although an antenna tuner is necessary on this band.
The 30-meter band has a good low-angle lobe but secondary
high-angle lobes are starting to hurt performance. Note that
30 meters is roughly three times the design frequency of the
cone. On 20 and 17 meters there still are good low-angle
lobes but more and more power is wasted in high-angle lobes.

The operation on 15, 12, and 10 meters continues to
worsen for the larger discone. The message here is that
although a discone may have a decent SWR as high as
10 times the design frequency, its radiation pattern is not
necessarily good for low-angle communications. See Figure
10.61 for a comparison of elevation patterns for 3.8, 7.2 and
21.2 MHz on the larger discone.

A discone antenna built according to formula will work
predictably and without any adjustments. One can modify
the antenna’s cone length and apex angle without fear of
rendering it useless. The broadband feature of the discone
makes it attractive to use on the HF bands. The low angle of
radiation makes DX a real possibility and the discone is also
much less noisy on receive than a dipole.
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