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The Center-Fed Bizarre
- would you believe an indoor antenna for 80?

,,'

meters wi th a m agnetic­
mount mobi le antenn a in a
window wasn't my idea of
the ultimate ham stat ion. I
grew up as a ham on the
Bu-meter band and wa nted
to keep in touc h w ith the
fr iends th at I had m ade
over the yea rs . I did have
access to t he dub station at
my pla ce of business, but
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Fig. 2. Final configuration of the attic antenna.

city ord inances o r deed
rest rict ions may make it im­
possibl e to erec t ta ll towers
or any outside ante nnas at
all. My situat io n fal ls into
the second category . Not
even TV antennas are per­
m itted in my area.

After two yea rs at this ad­
d ress, I fi nally decided that
opera t ing o nly o n two

availab le o n a lot siz e
with in the bound s of our
me ager e ar n ings. Ev en
when a tidy home on a
rea sonably roomy lot is
found at an att rac t ive pri ce,

Fig. 1. A common configuration for a VLF antenna using
the gu y wires for top-foading capacitance.

M ore and more of us
find tha t the acreage

for t hat d rea m ante nna
farm with ph ased vert icals,
rhombics, and giant mono­
b a nd va gi s jus t i sn ' t
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Fig. 3. Measured impedance of the ettic antenna. Reference impedance for the Smith chart
is 50 Ohms.

tion fo r a Vl F vert ica l
ante nna is shown in Fig. 1.
The top guy wires a re used
as a capacity hat to in­
c rease t he e lectrical length
of the rad ia to r. I saw no
reason why thi s conf igura­
tion couldn't be adapted to
a ba lanced hor izonta l a r­
rangeme nt, since I wanted
to avo id ve rtica l rad iators.

Wire Everywhere

My atti c is about 24 feet
wide across the hig hest
pa rt, w hic h is w here I
wanted to place the main
rad iat ing port io n of the
antenna. The loading wires
were bent back at abou t a
55 degree angle from the
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changes as the sq uare of its
length, whe n the anten na is
less tha n a q uarter-wave­
lengt h ta ll (for a ve rtica l).
For top-loaded antennas, it
cha nges almost directl y in
proportion to the lengt h.
For example, if the ante nna
is one-f ift h of fu ll size, the
base- loaded a nte nna im­
pedance wi ll look like
about one twenty-fift h of its
f ull -s iz e im ped an ce , or
about 2 Ohms. The to p­
lo ad ed a nte nna wi}l be
about 10 O hms . For ve ry
short ante nnas, this can
give a signific ant inc rease
in efficiency a nd band­
width.

O ne popula r co nfigura-
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Taking a Lesson from the
VLF Boys

Compac t antennas a re
nothing new in high-power
transm it ti ng insta llat ions
fo r use be low 100 kHz. A
quarter wavelength is wel l
over 2000 feet in th is par t of
the spectrum, Looking a t
the types of antennas used
showed t he popu lar ity of
top lo adi ng. This is no sur­
pr ise. Placing t he load ing
away from the fe ed po int
he lps kee p t he base im­
pedan ce up to reasonable
va lues .

As a rough rule of thumb,
the rad iation res istance of
a base- loa ded an te nna

Mobil e Attenuators

J had acquired a we ll­
respected mobile antenna
with a 75-mete r loading coil
a few yea rs ago, but never
used it. As a res ult, my fi rst
attempt at an indoo r anten­
na was to e rect it in the
center of the attic . Severa l
wires were run a round the
rafte rs fo r a gro und system ,
I was pleased when the
swr meter read t -to-t nea r
the freque ncy of interest. I
was not at a ll pleased when
most of the stations tha t I
t ried to work we re bare ly
capable of moving my nor­
ma lly hype ract ive S-mete r
and se ldom able to copy
me. Some rough ca lcula­
tions showed tha t I rea ll y
cou ldn't expect more than
2% eff iciency, since the
rad ia tio n resistance of the
anten na had to be less than
1 O hm and the othe r 49
Ohms came from t he resis­
tance in the loadi ng coil.

r was gene rally leery of
vertica lly-po la rized anten­
nas in the a ttic a nyway .
There were a large number
of metal vent pipes and
ch imneys that were nearby.
Most of them had friction
joints whic h cou ld certa inly
crea te harm o nics or a t least
be lossy, fu rt he r soaking up
the meager rad iated ener­
gy.

t ha t often proved to be an
inconvenient a rrangement.

There seemed to be three
reasona ble al te rna tives. Put
up an inconsp icuo us ou t­
side antenna, load up a
flagpo le, o r try to p ut
somet hing in the a ttic. The
o uts ide antenna was ruled
out, since a lead ing figure in
the local homeowners asso­
ciation was my next-door
ne ighbor. Dece nt flagpoles
a ren't c heap, and I was ad­
vised by a lawyer that J still
m igh t be subject to legal
acti on in whic h it wou ld
cost me hard-ea rned dolla rs
to prove tha t it was a
flagpo le . So I c raw led up
my ladder and made friends
wit h the spide rs and the in­
su lation .

73 Magazine. December,1980 73



NCG I SSB

A sec o nd m ethod of
matching may appeal to
t hose o f you who a re
sq ueamish about high swrs.
There are seve ra l nice wide­
band impedance ste p-up
transformers avail abl e that
are des igned for use with
mobile antennas. Using one
of them wil l ra ise the im­
pedance to nea rly 50 Ohms
so that the rnam feedlme
ope rates with a reaso nab ly
low swr. The ca tch IS that
this wil l only a llow opera­
tion over a narrow band of
frequencies. since the an­
tenna has a fairly high Q,

On the Air

Just because it looks fun­
ny. it doesn't mean that it
works that way, Stations
report res pectable signa ls.
Comparisons were made
with one loca l st a t io n
whose transm itter power is
about 3 dB below mine . He
uses a norma l inverted vee
about 40 feet high. No per­
ceptible differences were
noted in signa l stre ngth,
both on close-in (30-m ile)
and longer-hau l (100o-m ile )
paths. I found thi s ha rd to
believe a t fi r st, too .
However, repeated com­
pari son s and seve ral
months of successful oper­
ation bear out the solid
reliability of th is indoor
rad ia to r._

The matching network I
use is shown in Fig, 4. The
capacitors are from old
ARC-5 equipment. They a re
adequate for power leve ls
up to 400 Watts PEP or CW
input. By the use of a log­
ging sca le on the capaci to r
dial s, I can ra p idl y QSY any­
where with in the 80-meter
band and still present a
50-Ohm load to my trans­
mitter.

No one wou ld th ink of
trying to feed such a mis­
matc h directly fro m the
output of his transmitter.
Almost any of the "univer­
sal t ran s m a tc bes" will
reduce this to an accept­
able level.

There ce rta in ly are hams
who conside r a 'l O'to-l swr
unth inkab le. The re is salva­
tio n for you, but first give
thought to t his: At 4 MHz,
100 fee t of RC-8 (or RG-21 31
has a loss of about 0.3 dB
and t he add it io nal lo ss
caused by a 10-tOo1 swr is
1 ,0 d B. A tota l of 1 .3 dB or
about 25% of your power is
lost in the coax, Foam di­
elect ric coax will be about
1.2 dB, and sho rte r le ngths
gtve propo rtionately less
loss .

Care and Feeding

Upon first inspection of
the antenna, I was some­
what alarmed at the magni­
tude of the feed point im­
pedance , Us ing a noi se
bridge that was capable of
measu ri ng res istance and
reactance through a known
length of RG-8 coax, I found
5 O hms of radia tion res is­
ta nce. Tha t's right. the swr
was 10 to 1 . The Smith chart
in Fig. 3 shows the resu lts of
my measu rements .

The actual impedance of
the anten na may be even
less than 5 O hms. 1did not
take into account the loss
of t he feed line when the
measurements were made .
I had pred icted that the
radiat ion resistance would
be close r to 10 O hms. but
the effect of nea rby house­
ho ld electrical wiring and
the fact that the antenna
was only about 0 .1 wave­
lengths above grou nd could
eas ily lower the impedance.
Since the loading wires do
not run at a 9O-degree a ngle
to the rad iat ing wire, a par­
tial cancellation of the fie ld
also re sul t s in a lo wer
antenna impedance. In an
antenna of this ty pe, a high
impedance is sure to in­
d ica te undesira ble losses.

three joints at the e nds of
the radiating port ion whe re
the lo ading wires connect .

Sing le -wire condu ctors
cou ld have been used just
as we ll, the larger the bet­
ter. I used what I had
ava ilab le .

one-third . It is resonant near
the center of the 80-meter
band ,

It should now be obvious
why this antenna received
its name. W hen I fi rst put it
on the a ir, I tried in va in to
expla in its conf iguration to
W7ZU l. W he n it became
appa rent that he cou ldn't
understand it without a pic­
ture, I told him that it was
too bizarre to expla in. He
natural ly re plied, "Oh. so
you 're using a center-fed
biza rre ,"

The wire used in the
anten na was plast ic-i nsu­
la ted #18 with stranded
conductors. Three of these
wi res we re la b o r iou sl y
b raided together t o in­
crease the apparent con­
ductor diameter in an at­
tempt to reduce resistive
losses a nd to hel p broad­
band t he antenna , The
th ree wi res were ke p t
se pa ra te everywhere bu t at
the feedpoint. The re a re
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flat -top sec t ion. I didn 't
want to run them at right
angles, since the wa lls of
my house a re stuc co and
conta in wire mesh tha t
cou ld create problems.

As a sta rt ing point, I used
a total of a hal f-wavelength
of wire . I had to bend the
e nds of the load ing wires
bac k toward the feed point
to ge t it to fit. The final con­
figuration is shown in Fig. 2.
As you ca n see , the tota l
length of the wire exceeds a
half-wave length by about
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IS METER MOBILE TRANSCEIVER
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Fig, 4. Schematic of the im­
pedance-matching network
used to feed the antenna.
Th is network is at the trans­
mitter end o f about 100 feet
of RC-B cable.
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