
The Low-Frequency Discone
MACK SEYBOLD, W2RYI'

If you've been looking for an antenna to feed with a flat line on all bands from
20 meters through 6 meters without switches or tricks, here's t he answer.

SU M M E R IS A WO NDERFU L T IME to crawl out of the
basement into the sunlight to work on antennas.

I was able to make that m etamorphosis last summer,
so if any of you pale-faced, hollow-eyed brass
po unders a nd microphone addicts p lan to emerge
from your winter haunts a nd enjoy the benefi ts of
the great outdoors in the 1950 a ntenna season, I'd
like to recommend a new and healthy an te nna
prescription.

The construc tion work on this new an te nna will
keep you out in the sun lo ng enough to acquire a
hea lthy tan, a nd the results o f you r efforts wi ll be
an amazing , radiation syste m that performs the
way amate urs have wanted antennas to perform
since the days when M axwell was a m athematician
a nd not j ack Benny's au tomobile. As a ma tter of
fact, M axwell predicted wha t radio waves could
do , bu t he didn' t tell how they could do it. He
cer tainly di dn't dream up the discone-it took a l
most a cen tu ry to get around to that development
- but he undoubted ly would be p leased to know
that a t last there is available a method of coupling
a rad io signal to the ethe r in a clean-cu t, efficie n t
and foo l-proof manner.

T he d iscone is a n a nte nna that has a low a ngle
of rad ia tion, presents a natural impedance matc h
to a 52-ohm line over a 10: I range of frequencies,

..a nd has a symmetrical configu ration which m ini.
mi zes the occu rence of stand ing waves o n the ou t
side of a coax feeder. The impedance-m atching fea
tu re is probably the most remarkable thing abou t
the d iscone. It cer ta in ly shou ld p lease the amateur
who has had difficulty ob taining low stand ing-wave
ratios o n transmission lines and a ntenna-cou pler
links. Actually, with a discone a n te nna, coax feeder,
and low-pass filt er, a n te nna couplers can be d is
ma ntled a nd forgotten.

Amateur W izards

Sometimes amateurs have to become magicians
wi th stubs, shorti ng bars, gamma-matc hes, T ·
matches, delta-matches, field-strength ind icators,
s.w.r.cbridges, grid -dip meters, loading coils, hack
sa ws, a nd crowbars to get a n an te nna syste m to
work well on o ne frequency. The d iscone doesn't re
quire any of the cu t-and-try magic to make it work
perfectly o n any frequency. From the time the first
hole is drilled until the last n ut is tightened, t he
o nly measuring eq uipmen t needed is a ruler, and all
t hat remains to be done afte r that is to turn o n t he
t ra nsm itter .

A n art icle by j oe Boyer, W6U YH , started the
ama teurs on this discone deal. The j u ly, 1949, C Q
presented the electrical theory, and it described the
construction of high-frequency discones. After read
ing j oe's article, I was interested in trying the idea
a t lower fr equencies and determining if wire a nd
a lumin um angle p ieces could be used instea d of
the shee t metal prescribed for the original discones.
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I also wanted to have an a nte nna for 10, 11, a nd
20 meters that would radia te and present a reason
ably constant load to the tra nsm ission line in the
television spectrum in order to study the effec t ive
ness of low-pass filters for T V I. Some of the tele
vision in te rference tests also requ ired a reductio n
of r .£. fields in the vici ni ty of t he tra nsmitter, so
the symmetrical discone, promising a mi nimized
standing-wave condition on the ou tside o f the coax,
looked like the a nswer to the an te nna problem.

Antenna Project
With encouragement from j oe Boyer by corres

pondence a nd with the approval o f the XYL, L as
sumed responsibility for the top of the garage, a nd

•

Fig. 1. Side view of the ll -mc dlsccne. The disc is made
of angle aluminum, and t he cone consists of 28 wires
which are fast ened to specific points on the garage roof
and to out riggers. The 52. ohm coax feeder runs up the
mast and terminates at the t ip of the cone and the

center of the disc assembly.
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Fig. 2. A plot of standing wave ratio
es. frequency of the 1.#. discone when
fed with 52-ohm coax line. The broken
line is the s.w.r. curve of a conven-

tional 14-mc doublet.
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began to work on the new antenna. There was just
enough of the unknown and the element of un
certain ty in the project " Monstro Discone" to make
the adventure in the back yard during the summer
of 1949 interesting and exci ting. The results, how.
ever, were even more exci ting, because when the
antenna was finished it surprised everyone. including
D!'yself, by. working perfectly, and it has been on the
ai r ever smce.

The specifications for the l l-mc discone are as
follows :

Length of cone wires .. 21'
Disc diameter . . • ..... 14' 6"
Cone-to-disc spacing . .. I"
C I 60 'one apex ang e . • •. •. .
D ia meter o f 'cone base .. 21'
H eight of cone 18'

This d isca ne is the one shown in Fig. I. It was
cu t (or 11 me because of an uncertain ty in the
safe ty factor required for good results at 14 mc. It
is obvious from the s.w.r. curve, Fig. 2, that a
much smaller safety factor is required.

Fo r 20 meters, a 13.5-mc cu t-off frequency should

be adequate. so the dimensions for a 20-meter dis
cone. along wi th 15- and l l -meter antennas a re
given in the following table.

Fig. 4. The insulator assembly. The disc of the discone
fits over the bolt s in th e tops of the standoff insulators.
The angle-b rass cone collar is fastened to th e mast with

wood screws.

SIDE VIEW

26. me
9' 6"
6' 2"
4"
9' 6"
8' 3"
11.10.
6, 2.

1.5 meters

13.5 mc 20.5 me
18' 12'
12' 7' 10"
10" 6"
18' 12'
15' 7" 10' 5"
20, IS, IS, II,

Jl,1 0,6,1 0,6.
2 meters 2 meters

Table [

Cutoff frequ ency
Length o f cone wires
D isc d iameter .
Cone-to-disc spacing
Diameter of cone
H eigh t of cone
Amateur bands

Fig. 3. The lOO- mc disccne, u arranged for photo
graphing by th e jr. cp, Susie. The aluminum disc is 20"
in diameter, and the 60 0 cone is formed of 48 wires.
each 37" long. This bird cage is permanently installed

In the attic and is used mainly for 2- meter work.
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Fig. 5. Views of the center portion of the disc, p,rtlally
assembled. Five of the 16 disc e lements ~nd two of th e

eight superstr ucture braces are shown.

the mast. This "insulating" structu re makes a firm
a nchorage for the d isc assembly which is bolted to
the tops of t he four porcelain insulators.

Assembling the Disc

T he d isc struct ure ca n be assembled o n the
ground . An aluminum plate, i" thick and about
20" in diameter, is drilled to take the radials, the
insu lator bolts, and the superstructure support .
The superst ruc ture support is a ver tical member
seated on top o f the d isc a t the center, a nd it is
held in p lace by two a ngle brackets which are
bolted to a rei nforcement p late (Fig. 5 ). After the
aluminum-angle radials have been bolted loosely in

. place, the horizontal struts are added. then all
bolts are tigh tened. Next, 8 a lumi num-angle braces
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It -me Discone

Open-mesh design simplifies construction of
large d iscones and offers low wind resistance. One
third of the cone elements in the l l-mc discone
are made of # 14 Copperwdd. T he res t of the cone
elements are solid copper wire, but they all act as
guy wires in addition to their primary function of
rad iating r.I. power. Since there are 28 of these
elements, the mast if held finnly a nd does not
sway in the wind. I n the J a nua ry " hurricane," the
wind blew down o ur television a nte nna, but the
d iscone mast wea thered the gale wi thout a tremor.

T he d isc asse mbly is also construc ted to o ffer
m inimum wind resista nce. A sheet -metal d isc 14.5
feet in diameter would require extensive reinfo rce
ment, st ro ng a nc horage, a nd would exer t a trem en
dous force on the mast in a high wind. The d isc
m ust also be insulated from the mast and cone, so
any dielectric used to support the d isc would have
to be capable of wi thstanding great stress and
strain .

By using 16 radials instead of sheet metal fo r the
d isc, the elec trical properties of a continuous sur
face are approached, but the wind resistance o f the
d isc is minimized . Strong winds do produce torsion
at the cen te r of the disc, a nd the mast twist! a few
degrees, bu t with the base of the mas t held firmly
in place, the twist distributes itself th rougho ut the
length o f the mast, and no immediate da mage
ca n be done. I n time this action migh t produce
lo ngit udinal cracks in the wood , bu t in the n ine
months tha t the II -me d isco ne has been in opera
tion, no fissures have been fo und.

Because of the ra d ia l construction o f the " disc"
a nd consequent minimized wind resistance. stock
stand-off insulat io ns may be used to support the
d isc assembly. Fo ur porcelain insulators 4" long
and H" in diameter, are bolted to a bakelite mast
cap. The cap (Fig. 4 ) is fas tened with wood screw.
to four short 2 X 4's which are nailed to the top of

Joe Boyer's original article covers the disccnes
for 50 me and upwards. 50 the dimensions will not
be given here. Fig. 3, shows a lOO-me model that
now hangs from the ra fters in the attic a t W 2RYI.
Even though it is an "inside" antenna, it gets
identical reports on comparison tests with an out
side antenna cu t for 2 meters. T he "outside"
radiator is a vertical, omni-di rec tional ante nna
having th ree half-wave sections that a re in phase.
~(y l OO-me discone has 48 wires in the cone and an
aluminum plate for the disc.

•i Bolt

Gorogt Roof
Ralttr. -----_I

~ .:< . .• •. ~ '. "

Block ond
reeue

Ma.t

f Eyt Bolt ..
FRONT VIEW SIDE VIEW •

Fig. 6. Mast support inside the garage. The roof firring and shingles are not shown in order to simplify the drawing.
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are bolted between the top end of the super-struc
. ture suppor t a nd the midpoints of alternate radial~.

T he in tervening radials are connected from their
midpoints to the tip of the super-structure suppor t
with ga lvanized-iron guy wires. T he ent ire d isc
assembly is r igid a nd ligh t, a nd can be lifted by one
man into posit ion on the insulators a t the top of
the m ast.

Mast and Feeder

The mast is a fir 3 X 4, 20 feet long. It passes
through a hole in the ce nte r of the garage a nd is
bolted to a structure inside the garage (Fig. 6 ). A
block a nd tackle slung from the same structure
m akes it possible to raise a nd lower the mast . At its
lowest position, the top of the mast can be reached
from a step ladder placed on a roof platform tha t
can be seen in Fig. I . The step ladder is com
fortable to work on when mounting the d isc a nd
attaching the cone wires.

A collar, made of a ngle brass, is screwed to the
four sides of the mast at a position one foot below
the disc. Around the periphery of the collar a re 14
bolts (8-32s) , each of which secures two cone wires.
The collar also has one bolt to secure the lug that
is soldered to the outer conductor of the coax
feeder. Because the collar is the poin t at which
the transmission line termi na tes, a n extension made .
of # 12 copper wire is soldered to the cente r con
ductor of the coax. This ex tension passes through

a ceramic sleeve set in a hole in the bakelite cap,
and then goes d irectly to a bolt in the cen ter of the
disc. Details a re shown in Fig. 4.

Cone Wires

Each of the cone wires is 2 1 feet long. Each has
a strai n insulator a t one end, the other end having
been bolted to the mast co llar. The insulator
terminates the radiating portion of each cone ele
me nt, but wire ex tensions connected to the insu
lators a re used to fasten the cone elements to the
garage. Actually, some of the cone elements m ust
be fastened to outriggers in o rder to establish a
perfect conical structure .

The exact position a nd length of each outr igger,
and the tie points on the garage for all the rest
of the cone elements, can be obtained from a
th ree-view drawing of the structure. Cut-and-try
methods are a lso possible, but it saves t ime if. the
locations of a ll the t ie-points have been determined
in advance. Fig. 7 shows the drawing used to locate

- the l l-mc discone on the top of our double garage.
Before the cone elements are fastened to the out

riggers the mast is raised and bolted in position.
Alumi~um foil of the type used by the XYL in the
kitchen is cemented to the mast a nd roof with
asphalt cau lking compound to m ake a .wat~r-proof

joint. Foil is advantageous because It WIll tear

(Continued on page 60 )
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Fig. 7. Projection of the cone eleme nts to establish position of the t ie points and out riggers.
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LOW-FREQUENCY DISCONE
(fro m Page 16 )

Upper Montclair, N. J.

easily if the mast has to be lowered at a time when
the roof is icy and inaccessible.

The cone dements are fastened with just enough
tension to keep them from sagging, and then, alter
nating from side to side and from back to the
front of the ga rage, they are tightened to guy the
mast uniformly. The coax is then connected to the
transmitter, and the system is ready for operation.

Feeder Systems

In order to keep the RG·8/ U cable as far from
the field of the discone as possible. I buried it at
a depth of 10 inches for the 60 feet it traverses to
the house. RJ. o n the outside of the feeder is kept
to a minimum, and no deterioration of the cable
has been noticed thus far. A deeper ditch would
have been dug if it had not been for the rocks. As
far as transmissions are concerned, the coax can
be strung eight feet above the ground with good
results, but for the low-pass filter tests, the under
ground feeder operating into the discone presented
an excellent, symmetrical load.

Resuth

The ll-me discone was finished on Labor Day
last year. Since then, numerous comparison tests
have been run o n 20, JO, a nd 2 me ters. Generaliza
tions fom t he data obtained indica te that t he
vertically polarized signal emanating from the dis
cone is about 2-db stronger than a signal from a
vertical dipole. Po larizat ion is importa nt on 10·
meter gro und-wave con tacts, but it is o nly im
portant that the receiving antenna and t ransmit
t ing a ntenna be polarized t he same way. If they are
not in the same plane, as m uc h as 40-db d ifference
in signal strength can be found. T he discone is a
sure-fire ta rget for signals from the mobile gang. and
many enjoyable QSOs have been had over long
ground-wave paths.

Evidence for the behavior of the discone at 29
me in the range from JOOO to 1500 miles is conflict
ing. At times a horizontal dipole was 6 to 9 db
better. At other t imes the discone was superior. On
t he long skip paths, however, the discone was
always super ior to a horizontal or a vertical dipole.

On 20 meters, polarization did not have as
marked an effec t ove r ground-wave paths as it d id
o n to, a nd compa risons with a horizontal dipole
ove r short-skip , long-skip and D X paths always
showed the discone to be the better rad iator. After
a month or more o f such tests, I was co nvinced
that the 20-ml"' te r di pole was superfluo us, and took
it down.

Six-meter tests have not been run, but some arc
planned in the near future. At 2 meters the l l-mc
discone does radiate, but it is 10 db below the
level of the "bird-cage" 100-mc discone. Loadine
is no problem at 144 me because the S.W. R. is still
reasonable at that frequency, but the large spacing
between the disc and cone is probably the ca use of
the poor radiation p attern. Naturally, I use the
lOO-mc discone for 2·me ter work.

The II-me d iscone will be used at W2R YI on 21
me as soon as the l 5-meter band it made available.
When that important date arrives, the b ig discone
will be the basic a ntenna for opera tions on 20, 15,
II, and 10 meters, and I don't think it's going to
be too long before an 8 29-B will be feeding tha t
buried coax in the long-neglected 6-meter band.
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