
TECHNICAL
TOPICS

Pat Hawke r. G3VA

Cont rolled -c urrent -d is t ribu ti on a nte nnas
Last year in TT June and October, an acco unt was given o f VK5NN' s recent
work on capacitively-loaded (st re tc hed) antennas. for hf and vh f,
exploiting the advantage o f this tech niq ue as first described in detai l in 1961
by " Dud " Chatman. G6CJ (ART) .

Harry A .MiIls, and Gene Brizendinge , W4ATE, have sent me
extract.. from IWO ankles (they wrot e o n hf " ccd " (con trolled -current ­
di stributio n) antenna s in 73 Magazine (October 1978 an d July 1981). The
ccd antenna is basically a capacitively-loaded ant enna strctch ed by a factor
at two, as in the orig inal system , but with th e add ition of some
ca pacit ive end-load ing (US paten t 3,5M ,551granted toW 4FD)_The use of

Gro u ndp lanes again
Alan Boswell, G3NOQ, suggests that some read ers ma y have been
unn ecessa rily put off using vhf groundplane an ten nas by W6H PH ' s
analysis in IT November 1981: this warned of a "3d B loss" compared with
a vertical d ipo le. Th ey may have gained the impressio n that half the tota l
radiat ion is "lost" when a 1/4 w radialor mou nted over non -infini te radi als is
used. He stresses that di poles and mo nopo les' bo th radiate virtually a ll the
energy fed to them, and to believe otherwise would contradict the
fundamental laws o f con servation o f energy. On ly a small part of th e total
energy wou ld be accou nted for by th e cross- po la rized radia tion over a sma ll
gro undplane. as ment ion ed by John Wilson. G8KIS. 
G3~OQ co nsiders that rhe ;\ /~ monopo le with vehicle-roof gro undplane

forms an excellent omni-direc tion al antenna ideally suit ed to hf mobile
ope rati on. Altho ugh a v-ert ica l dipole theoret ically is the better antenna
(since it combines with its " image" in th e gro und to fo rm a colinear a rray
having a narrower beam in the vertica l plane), for mo st mobi le work this
wo uld be an impractical. und uly expensive, system. T ho ugh he admits
being surpriscd that the fixed vertcal trap dipole has not found more favour
among hf opera to rs, as the full feed curre nt does not flow into lossy earth
(a point made last year in the earlier discussions on vert ical anten nas).

I hope 1do nobody  an inju stice, but I have a snea king feeling that G3NOQ
may have rat her misinterpreted W6HP H's analysis of the 3d B loss, or else
that I have misund er .stoed G3NOQ's co mments . T he 3dB loss occ urs only
for rad iat ion in the hor izont a l plane, and is ma de up for by additio nal
radiation a t higher vert ica l angles. Omnidirectional antennas freq uen tly
have appreciab le gain or losses in specific planes by virt ue of the ir vert ical
ra diat ion pattern . Th is is seldom ta ken into account at hf, where the us e ful
vertic al angle radiat ion var ies with height o f the ionosph eric layer etc . But ,
for exam ple, vh f/uhf omnidir ectional broadcast ing antenna s may have a
colinear gain of over 10dB toward s the hor izon or tilted slightly
downwards). A uh f television stat ion can have I,OOOkW effect ive radiat ed
power fro m transmitters pro viding on ly, say, 50kW pea k outp ut power.

One mu st , however, agree with G3NOQ that the whole subject of antenna
ga ins and losses o ffers enorm ous scope for "sophistry , semantics and what
is known in the trade: as specmanshipt i.e. why say your antenna has a gain
of 12dB when with some subtle redefinition you ca n say the gain is 18dB?"

It is a ll t00 tru e tha t the gain of any antenna depends on how you define
ga in-one reason why QST never a llows advertisers to pub lish even a
"claimed gain" figure for antennas !
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Table l - CCD (stretched) antenna dimensions
l ength Section No of Ca pac it o rs No of
Ifdlm) linllcml sections IpFI capacitors

560 {170 · 71 140 13561 48 1,560 46
280 185 ·41 70 11781 48 780 46
140 142 ·71 35 1891 48 390 46

70 (21 ·31 17 ·5 144- 51 48 195 46
46 -5 (14 ·2 1 11 ·5 1291 48 130 46
35 110 ·61 8 ' 75 1221 48 97 ·5 46

Fig 1. Th e " co n t ro lle d -c u rre nt distribution" a ntenna is stretched d ipole ) as
described by W4FD a nd W4ATE_ It seems likely t ha t t he e nd capacitat ive

loadi ng could be dispensed wi th without serio usly a ffect ing results

end-loading is claimed to further reduce dielectric and grou nd losses a nd
lower the verti ca l angle o f radiation while retaining the man y advantages of
stretched elements. It is felt that the following notes o n the constructio n o f
such element s will pro ve usef ul to those whose interest in this system has
been aroused and have the space to allow its exploitation.

Fig I. shows a typical dipole element loaded in acco rda nce with Tabl e I .
For other capacitor values or frequencies the au thors give:

Number of capacito rs = f(MHz) x C(pF)/59 ' 35
Number of wire sections(S) = number of capacito rs plus two
Overa ll length (L) in inches = 984 x 12/ f(MH z)
Length of wire sections = L I S
Twelve constructional hint s were given, as follows:
(I ) Select wire section lengths an d capacitor values from Tabl e 2 for the

requ ired ba nd (measure to centre o f insula to rs).
(2) Saw small insulators (0' 6 by I· 75in, 15·8 by 44 · 5mm) from O'13in

(3 ' 2mm ) sheet plastic (or alterna tively use O' 5in, 12 · 7mm plastic waterpipe
both for insulatio n and to protect the capacitor).

(3) Match capacitors to with in five per cent using only po lystyrene, silver
mica , mica or mylar (100V ra ting is adequa te for I kW).

(4) Connect the wire sections to th e insulators, ensuring section lengths
are accurate between centres of adja cent insulators.

(5) Scrape wire ends clean and solder well the ca paci to rs across the
insulators. omitti ng capacito r at the cent re feedp oint .

(6) Build two simple end-l oading 24in (6 1cm) diameter " wheels" of
copper wire using fo r example No 10 stripped hou se wire for the rim and No
14 to 18 ba re copper wire for eight " spok es" . Ca refu lly solder a ll joini ng
wires.

(7. Carefully solder the centre of the ..wwwheels to the ends of the ccd element.
(8) Suspend the an tenna (without feeder) abou t 6ft ( 1. 83m) high, for

resonat ing an d testing.
(9) Connect a one-to-two-tu rn coil to centre feedpoi nt and couple a dip

meter, vswr or noise bridge, and adjust the ccd length to resona te at the lo w
frequency end of the band. removing or adding an equal number of
complete wire/ capacitor sectio ns fro m each end as necessa ry.

(10) Remove test inst rument and connect a 300U line bel een the ccd
element and the antenna lun ing unit (a lternat ively use coaxial cable with 4:)
balu n at the ccd centre) .

(1 1) Apply reduced power and test to ensure tha t po wer is d istr ibuted to
ends of antenna by using a small neon lamp or other rf indi cato r against the
antenna . Sta rt at the antenna centre and exp lore all sectio ns towards each
end (if rf voltage indication is lost , it is proba ble th at the last ca pacitor is
poorly solder ed or defective and needs 10 be replaced by anot her mat ched
capacitor.

(12) Cont act several stations with full po wer, befo re raising th e ccd
element to its fina l height . Note that th e reso na nt frequency of the element
will cha nge by on ly an insigni ficant amount as the antenna is rai sed (one of
the features of a capacitively-loaded element.If space is limit ed, erect as
inverted-V dipole, or let antenna ends han g dow....n. W4FD an d W4ATE
consider tha t such a w/12 dipol e (physically I>. lon g) ca n form aver)' ef fecnve
an tenna, but point out that ma ny oth er configurations are po ssible.

RADIO COMM UNICA TlON April 1982


