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The LSD
(Lightweight, Sturdy Discone)

An Omnidirectional Multiband VHF/UHF Antenna

BY PAUL H . BOCK. JR.. K4MSG I
I

T HE average v.h.f. operator desiring ornni­
directional coverage for equipment test ing or
local net operation has a variety of antenna
types from which to choose. U nfo rtuna tely.
the more common types, such as the ground
plane. wh ip, coaxial vertical, halo, etc ., arc
relatively narrowband devices; hence , the
multiband opera tor must erect an antenna
for each band On which omnidirectional
coverage is desired. Despite the fact that
these antennas are relatively small , and there­
fore do not usua lly create space problems.
the amount of feed line required can become
excessive unless the antennas arc remotely
switc he d with a sui table coaxial relay. While
less expensive than mult iple cables. this solu­
tion also costs mo ney. and the end result may
not justify the expense if the antennas arc
o nly put to usc occasionally.

Th e Oisco ne
O ne method of solving th is problem is to

erec t a broadband omnidirectional radiator
capable o f covering severa l bands. The LSD
(Lightweight Sturdy D iscone) is such a radia-
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tor. It is rel at ively small, lightweight. omni­
directional , verticall y polarized, and has a
50-ohm feed point impedance. As sho wn in
fig. I , the discone is nothing more than a disc
mounted o n (and insulated from) the apex of
an upright cone. The slant height o f the
cone, D , is eq ual to a free-space quarter
wavelength a t the lowest o perating fre­
quency; th is frequency is referred to as the
design frequency, In. T he base d iameter is
a lso equal to D. while the d iameter of the
disc is so mewhat smalle r, being equal to
0.7D.

At a point approximat ely 20 % below the
design frequency. termed the cutof] fre­
quency. the v.s.w.r . of a disco ne will rise very
sharply to a h igh value. At frequencies above
the design frequency the v.s.w.r, will gene ra l­
ly remain below 1.6 until the upper band­
width limi t of the antenna is reached. the
theore tical limi t being 8/n. T hus. the discone
appears to the feed line to be a properly term­
inated high -pass filter over its theo retical
bandwidth. Although it is possible that the
theoret ical bandwidth may not he reached in
pract ice. a bandwidth o f 6/n should he easi ly

Fig. 2 - Moin bose mounting plate. Holes for
rcc'icfs are spaced 60 degrees apart on a 1"
dia . circle, and topped 6-32 . Holes are drilled
at on angle of 60 deg rees to the surface of the

plate 130 degrees to the vertical a xis).
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Fig . l-Basic di scone configuration.
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Fig . 3-lnsulating disc. For low power operation
most insula ting materials are ad equate, including
even wood boiled in paraffin, at lower fre­
quencies . At higher power and frequencies,
materia ls such as Teflon o r Nylon are recom-

mended.

achieved using any reasonable amount of
care in construction. Single discones could
then be constructed for 50/ 144/220, 144/
220/432,220/432/1296,or432/1296/23oo.

Constructio n
T he basic construction of the component

parts is shown in fig. 2, 3, and 4, with the
complete structure shown in fig. 5. The
author has atte mpted to include sufficient
information to permit duplication; in addi­
tion, there arc a few basic points which must
be obse rved if the antenna is to operate "as
advertised":

( I) Both the d isc and the cone can be con­
structed of sheet metal, or formed with a
skeleton of rods. If rods are used, the mini­
mum number for effective operation is 6.
with 8 or more being preferable.

(2) The sides of the cone must form an
angle of 30· with the vertical centerline.

(3) The apex of the cone should be located

Not to Scol.

Fig . 4 -Disc element. The disc hub is mode from
a 1/4" section of 3/4" dio. brass rod. Radiols
are 1/16" brass welding rod soldered to the
hub. At the higher bands, a solid brass or a lu­
minum sheet disc element would be more con-

venient to construct.
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Fig . 5-The complete LSD discone assembly. An
a luminum pedestal mounted on two 5/16" dia .
spacers fit s inside 1 Va" aluminum tubing used
as a mast. The coaxia l feed line may be run
inside the most. The holddown nut fastening the
disc eleme nt to the cone threads onto a 6-32
brass screw solde red to the ce nter terminal of

the BNC connecto r.

precisely at the center of the disc.
Actual construction is not too difficult. The

author used a lathe to form some of the metal
parts, but substitu tions can be made readily
and all holes drilled with a hand drill. The
cone radials were made from 1/8-inch alu­
minum weldin g rod and threaded with a 6-32
die. The base holes were drilled by hand,
using a carpen ter's protractcr to line up the
drill at a 30· angle "by eye," and the holes
were then tapped to accept the rods. T he
rods could just as easil y be inserted vertically
and then bent outward to the proper angle.

T he author's version of the disc cle ment
consisted of 1/l 6-inch brass welding rod
soldered radially to a quarter-inch length of
3/4' dia. brass rod, as shown in fig. 4. On the
higher bands (220 and above), a solid d isc cu t
from aluminum or brass sheet is simpler and
more effective.

A type B C connector was used in the
version described, but if power levels over
100 watts are contemplated a type N con­
nector should.be substituted. In th is case, the
base should be a bit larger and the height of
the d isc adjusted to put it at the proper point.
In the event that high power is used, it might
be well to fi ll the hole around the connector
with a good pott ing compound to make it
weatherproof and prevent arc-over. The disc

[Continued on page 76]



ends ot R X's a nd a ll in each other's hair, DX heard :
W OAIH (sever a l t imes), ZMI MQ. DJ 61 ? ? GM3ICW/A
and H S5A BD supposed to be on w ith elaborate anten­
nae weren 't h ea rd. lY.4.BRB/VP7: Oh l T hat b ig, fat 10
poi nts for every W. It's better'n being on r elief! (You
su re d id su r p r ise us f rom gett ing on f rom t he Baha ma s,
Gene . Rec ip rocal licensing between W /VP7 we nt into
e trt'ct just a day before the contest. Gene m ade several
hur r ied phone ca lls to VP7 officials, was g iven permis­
sion , hopped a p lane. set up a n antenna and gear and
there we were w ith a V P 7 in t he contest - ed.) .
PYI BJ JJ : Condx were ho r r ible during the test •.• 89
plus 10 d b notee level. Hea rd WOA I H. W 8ANO a nd
\V9E WC. Called t hem hut no results. Unfor t unately
t here's only negligihle a ctiv it y on 160 in South America.
(Congr a t s in getting t hose other PY's o n . U ercil io- t'd .).
PJ t V D : It was a pleasure to take pa rt in t he contest.
Think I m a d e a better scor e t han you d id at PJ OCW .
QUN wasn't like you experienced a t Cor a l Cliff. Th in k
I should 1)(' f ully sat is fi('(i with th is resu lt but I a m not
••• mainl y beca use I couldn 't reach Europe in spite of
t he fact that J hea r d a nd callt'd P AOPN for m o re t han
an hour, DL9KRA, OK2BOB, E I9J , lots o f C 's and II.

GD. GW a nd li B. T h ink the solu t io n would be another
an t en na hut the present one (In verted Vee half wave)
is t he best possihle J can make. A nywa y, the Rx, R

75A _4 which I just rt'c('ntly got hold of, proved to be a
good one. Now mnking th inll8 ready fo r the com ta e
AR R I. e .w. Contest. OI.. J. ..I M U : J send you m y r t'8ult s
o f t ht· CQ 160 Met e r Contest, I ph'a se you excuse m e.
I sl'nd YOU not the su rnm a rv calculation because J have
not the reJ{Ula tio ns of t h is calcu lation . I a m YL a nd I
a m I I> yea r s. \V ith ainee re a ma teu r gret>t inKs, 73 ! Your
Nan n. (O f a ll tht, Czech 10llll recei ved th is one wa s the
o nly one to lis t a ny comment.-",d.). E l .'IJ : Skip didn 't
mo ve beyond W 8 while I was on excep t for \ V9UC W
a nd W 5RTQ. W QRM wa s fie r ce a t ti mes. Old 8 Ke
cret'p inlo: up mea nt t hat I alent fo r a considerahle tirne
wh lh- hand wa s o pen to w. w or-ked a ll the countrtee I
hNl.nl. Don ' t k now how J missed out hea r in ll PJ 2VD.
V P9G.J wa s m ills!'11. W orkt-d hi m with his G CRII of
G3PQA. (fIDC : F inally hooked OEtKU after t h ret'
pf('v iou!l. a tt t>m p t!l. had bee n wrec ked h y QHM. G., X T T :
Enjoyt'd tht· con t est. very much a nd look forwa rd to
future 11>0 m ete r WW contests, O1l9NV: Sorry I
couldn't Ilt·t up a dipole for t he eon t est. .r ust ch nn/{i n l-!
QTH so a ll ham Il('n r wa s packed, DI,91{RA : ThRn kR
fo r a nother h ij( even t . E VNyth in ll we nt s moothly ­
s-na r es, t ubes, tools a nd !!o ltle r in g ztm s s pr('atl out a ll
ove r shac k hut not nt,t'flt'fl. Co ndx first mo rn in g- t'xct'l_
It·nt a lthouR:h H H2HII a m i PJ 2V n no t heard. H ea r-d
W4BRBlVP7 hut no go, Mis!!ed ou t on O H O. P ity thn.t
<lUI. kt'pt !'lX :;S P f rom cornin g- o n. (If he had been a hle
to sho w up, Jan . wo'd have had a ll cont inents o n for
t h t· t est fo r- t he llrflt tim" t·vt>r- pd.). n iR: t h in R: WRS
wor k in ll W5RTQ in Texas. No W 6/ 7 hoard. Second
m o r- n i ru r ru ther d isappo int in g . Am si t t in j( in Anchor­
aee. AIMk a (Ja n ill a N a vigator fo r Lufthansa) . Mail.
in ll d l'lI.dlin e today.

LSD Discone [frol1l page 24 ]

insulator should be made of N ylon or Tenon
unless you plan to run very low power (50
watts or less), in which case anything can be
used , even wood boiled in paraffin.

Performance
Although comprehensive gain testing was

not conducted, a few measurements were
.made on a 220-1296 mc model using a re­
mote signal source and a vertical dipole for
comparison. Due to the very low-angle radia­
tion characterists of the LSD, some improve-
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ment over the dipole was noted. and the
degree of improvement was virtually con­
stant for the 220 and 432 me bands (separate
dipoles were used for each band). This is
indicative of the flat response a discone
provides.

The low-angle radiation characteristics.
wide frequency response, and ease of con­
struction should make the disconc an inex­
pensive and useful adjunct to an y v.h.f',
stat ion. _

Oscar News [f rom page 491

on the lO-metcr beacon afler the second
orbit, the mission was entirely satisfactory.
The correct orbit was achieved. the stabiliza­
tion system performed outstandingly. accu­
ra te telemetr y data was received . the
command system operated rel iably. useful
scientific data has been obtained, and perhaps
most important, ama teur radio has again
demonstrated that it is seriously in the
space age.

Futu re OSCAR Satellites
The door is still wide open for the next

satell ite in the OSCAR series. wh ich will be
called A-O-B until lau nch, and OSCAR 6 once
it is successfully in orbit.

AMSAT is giving serious consideration
to . a single satellite containing both an f.m .
channelized repeater and a linear repeater.
Plans call for the f.rn. repeater to use a group
of uplink cha nnels near 146 me and a gro up
of downlink channels in the vicinit y of 43 2
me. The linear amplifier wou ld use an uplink
band ncar 432 me and a downlink band just
below 146 me.

The sa tellite would also contain telemetry
tran smitters operating in the 144 and 432
me bands.

British, German and Australian radio
ama teurs a re also giving serious thought to
various versions of what may become future
O SCAR satelli tes.

In the meantime. AMSAT emphasizes that
new ideas are still being co nside red for
O SCAR 6, and prospective participan ts arc
encouraged to submit technical proposals for
considerat ion directl y to AMSAT. P.O. Box
27, Washington, D.C. 20044. •
•

Droke SPR -4 [from page 29J

dial may be indexed for calibration by slip­
ping the skirt at the knob.




