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ISOTRON SOLUTION FOR
THE 160-METER BAND

Since the opening of the 160-
meter band to amateur use,
the 1.8-band-selector position on
my FT-102 has been gathering
dust. Like a number of hams, |
simply do not have space to put up
a 252-foot-plus wire antenna for
160 meters. Even if space was
available | doubt if | would consid-
er a wire antenna because of the
difficulty | had in getting permis-
sion to put up my S-band vertical
at my apartment. it would be nice
if there was a zero-space antenna

for the 160-meter band!

Baltimore, Maryland, is approx-
imately 500 miles from my QTH,
and my contact with WB3GBF on
40 meters opened my eyes to the
signal power of the Bilal Isotron
antenna. My RST using a 5-band
vertical was 5-9 while WB3GBI™'s
RST, using an Isotron 40-meter
antenna, was 5-20 dB over9. And
to top this, he was using it inside

his apartment.

As an ARRL Assistant Techni-
cal coordinator for North Carolina,
N4BTK asked me to help him with
his 20-meter-antenna problems in
a local Senior Citizen retirement
apartment complex. John lives on
the 12th floor and had been using
a coil-loaded window antenna but
for some reason, 20 meters, even
at the altitude of a 12-story build-
ing, was very weak. | suggested
an Isotron 20-meter antenna as a
better solution since the manage-
ment would not permit a vertical or
beam to be mounted on the roof.
John’s Isotron 40 was mounted 3
feet from the apartment’s win-
dowsill on an offset 1”-mast sec-
tion. By comparison, it out-per-
forms my 5-band vertical on 20

meters.

Impressed with the two-band
performance of the Isotron anten-
nas, | contacted Ralph Bilal
WDOEJA about his 160-meter an-
tenna and proposed that | work
with it to obtain details for an arti-
cle. My thought was that perhaps
only an Isotron could give me 160-
meter operation in my apartment
complex, and this was an opportu-
nity for me to see what it could.do.

The Isotron antennas come in a
kit form that can be fully assem-
bled in less than an hour using
only a screwdriver and 7/16"
socket wrench (Photo A). They are
definitely unique in that no fre-
quency model occupias more
thananareaof 1.5’ x2'x2.5’, and

most frequencies even less. Tech-
nically speaking, they defy the ac-
cepted antenna theorem of voit-
age and current distribution on a
dipole antenna. One cannot help
being impressed when seeing an
Isotron in operation.

Assembly begins by attaching a
formed aluminum plate to the in-
sulated top support member. In
my assembly of the 160-meter an-

tenna, | first installed the mast '

clamp, U bolts in the end of the
insulated bar and attached it to a
mast section. This method sup-
ports the insulated bar while you
attach the formed metal plates.

| followed the same method to
mount the square metal lower
support section to the mast for at-
taching the lower formed metal
plate. Since the top -and bottom
plates are aluminum and will
quickly oxidize, | spread a thin film
of No-Ox over the surfaces that
would overiap when boited to the
support bar.

No-Ox is a common. non-oxidiz-
ing compound used to prevent
aluminum oxidization of electrical
wiring and is usually available at
most electrical supply houses. Af-
ter attaching the top and bottom
formed plates, my antenna looked
like bird wings, one above the oth-
er (Photo B). 1

The rather large antenna coil is
attached between the top and bot-
tom support bars by adjustable
boits inserted in the top and bot-
tom sections of the coil. | inserted
both bolts and loosely positioned
their lock nuts so that final center-
ing of the coil could be accom-
plished with minimum effort. | at-
tached the top of the coil to the top
insulated support bar first and ran
the coil’s bottom boit through the
bottom support without attaching
the securing nut. This was to per-
mit attachment of the two plastic
side panels without first adjust-
ing the position of the lower sup-
port bar attached to the assembly
mast.

At this point of the antenna’s
assembly, only the 1/4-20 bolts
holding the formed metal plates (o
their respective support bars had
been tightened securely.

There are two transparent plas-
tic side panels to be attached to
the top and bottom formed plates.
One plastic plate contains a termi-
nal. After loosely attaching the top
ends of the two side plastic plates
to the top plates, loosen the bot-
tom support bar mast clamp and
gently raise or lower the bar until
the side plate holes line up with

the bottorn plate’s holes. insert
the 1/4-20 boits. At this point, all
1/4-20 bolts joining metal to metal
may be tightened securety.

Those 1/4-20 bolts connecting
the side plastic plates to the metal
of the top and bottom plates
should be tightened with less
force than the metal-to-metal boits
to prevent shattering of the plas-
tic. These boits may be finger-
tightened if used in connection
with locktite or other thread-lock-
ing compounds.

Centering the coil between the
top and bottom plates is not diffi-
cult. Merely measure the distance
between the bottom and top ends
of the cail to their respective metal
pl not the t bars.
There should be some tension put
on the top and bottom formed
plates by the coil's boits that will
pull the formed plates in siightly.
This increases the rigidity of the
plates to eliminate wind flutter and
subsequent detuning of the an-:
tenna. (See Photo C.)

Pre-soldered wires with closed
terminal ends connect the PL-259
antenna cable connector to the
coil’s top-end winding and the top
formed plates. A second closed
terminal from the PL-259 connec-
tor connects to the coil’s bottom-
end winding and to the bottom
formed plates (see Photo D). The
resulting electrical circuit is a sim-
ple LC series circuit with the top
and bottom plates forming the
plates of a capacitor connected in
series to the coil.

The final assembly consists of
two threaded L-shaped rods on
which two small rectangular alu-
minum plates are attached (Photo

B). It would be advisable to round
all edges of these plates with a
file, including each corner, before
attaching to the bolt. This will re-
duce rf-energy discharge into the
atmosphere.

The actual antenna assembly is
basically an easy push-in-a-boit-

attach-a-nut operation. At worst, it.

takes no more than an hour. The
hard part comes in the finai tuning
of the antenna. This is done by
moving the tuning plates on the
L-bolts until the lowest swr ratio
has been reached.

This will be a trial-and-error ap-
proach where you select your
transmit frequency, and, at the
transmitters lowest power level,
tune the finals to resonance and
note the swr indication. Now turn
off the transmitter and make a
very slight change in the positions
of both tuning plates. Turn on the
transmitter and recheck your swr.
This procedure is repeated until
the swr lowers to batween 1:1.5
and 1:2.0.

The Isotron 160-meter antenna
produces such a strong rf field at
100-Watts input that it is unsafe
for indoor usae. It is best used out-
doors at a height above ground
where no one walking by could
possibly reach it and suffer rt
burns or shock.

The advantages of the Isotron
antennas are small physical size,
no ground-plane radials required,
and minimal parts, for trouble-free
operation. Its radiation patterns
are typical of ground-mounted
vertical antennas when it is con-
nected to ground by an 8-foot-cop-:
perciad ground rod. The only dis-
advantages are tuning it and a
somewhat narrow bandwidth.

| believe that a remote tuning
system, using plastic components
and nylon or monofilament control
lines, could be added to the tuning
L-bolts that would enable the an-
tenna to be remotely tuned under
power to eliminate the present dif-
ficuities when frequencies outside
of the antenna’s bandwidth are
wanted.

| visualize corinecting the two
L-bolts together with a smalil plas-
tic rod which could be moved for-
ward or backward by the move-
ment of the line in the manner that
a pointer on a radio-tuning dial is
moved by the dial cord. Another
approach would be to use two"
control lines so that each tuning
plate’s boit could be moved inde-
pendently by a dual-cord system.

1 do not know if atmospherics or
lack of 1.8 MHz activity in my area
was the reason | made no 1.8 MHz
contacts in the period | had ac-
cess to the antenna. | do know
that it boosted the background
noise level from ziich to S-9 on my
FT-102.

James A. Grupton, Jr. KF4PW

Charlotte NC

USER'S REPORT

Ralph Bilal gives you a com-
plete set of instructions for tuning
his antennas, and the 160-meter
version is no exception. | placed'
the antenna on a seven-foot mast
at ground level and began the pre-
liminary tuning procedure using
an MFJ antenna-noise bridge and
the station receiver. The antenna
is designed to be resonant, as re-
ceived, just above 2.0 MHz, and
Ralph recommends that you try it
out under low power to check your
swr at a frequency just below the
top band edge.

The antenna environment at
ground level will make a differ-
ence in your results because of
antenna capacity to ground and to
nearby objects. | supported it tem-
porarily with one of those umbrella
tables with a hole in the center.
This one was aluminum, and |



knew that it would affectthe an-
tenna resonance point somewhat.
Sure enough, it resonated a bit
above 2.0 MHz, but | was able to
add the small tuning rods provid-
ed and achieve resonance at
about 1950 kHz.

There are two rods, one mount-
ed on each side of the antenna at
the top plate. Bringing them down
from the vertical to the horizontal
by simply rolaxinfthem on their
mounting hardware and retighten-
ing them, lowered the resonance
to below 1900 kHz. | reasoned that
this was close enough for now,
and that by mounting the anten-
na on the roof | would be able to
lower the resonant frequency still
further.

Incidentally, it would be good to
point out that any antenna which
is only a small fraction of a wave-
length in size and consists of
“lumped” values of indictance
and capacitance, will necessarily
have a limited-frequency band-
width, so | did not expect to be
able to cover the entire band witt:
one setting. As it turned out, | was
able to cover only 25 kHz either
side of resonance without retun-
ing the antenna, but that's getting
ahead of the story.

So far, things were going ac-
cording to plan, and the moment
of truth had arrived; it was time to
install the Isotron 160 on my chim-
ney mount, up in the clear and
away from surrounding objects—
or at least as far as possible con-
sidering that my ‘‘antenna farm’*
is a hole in the midst of trees, with
the nearest being about 25 feet
away.

Another point: | prefer antennas
that are tuned to resonance at the
antenna and not in the shack by
means of a coupler or antenna
tuner. In other words, | like to bring
the coax directly to the transceiver '
and not have to go through any
sort of matching device to make it
work. This requires that the anten-
na itself be properiy tuned.

It took only a tew minutes to
mount the antenna to the chimney
bracket and secure it for testing.
Since | happened to have RG-59/
U available (instead of the RG-58/
U which | prefer) | used that, and
connected it to the chassis-type
connector on the antenna. Tuning
up the rig was easy, and the an-
tenna accepted power readily at
1900 kHz—but not at 1850 where |
wanted to center it. Back up to the
roof again to adjust the tuning
rods; down the ladder to the check
and anothar tune-up. Aer about
three trips, | got the antenna to
resonate at 1860 kHz—close
enough for government work, as
they say.

And Now, For The Test

It was necessary only to wait-

until dark now to test the anten-
na—a time when | knew that there
would be stations available for
contacts. As it turned out, | could
have done my on-the-air tests
right away because there was a
contest in full swing! Neverthe-
less, | did wait until about 21302,
and began to tune the band.

There was plenty of activity.
Normally, | prefer CW operation,
but in testing this antenna | rea-
soned that SSB should be a more
difficult evaluation mode because
the antenna would really have to
put out a good signal to compete
with the stations using full-size an-
tennas for this top band.

Tuning, tuning. \ .cops, here's
one: “CQ Contest, CQ contest,
from VE1ASJ, VE1ASJ, Contest,
K."” Frequency 1823 kHz. Quick,
now.

‘“VEQASJ, VE1ASJ from
WIXU, W1XU, New Hampshire.
Over"

“WI1XU from VE1ASJ; five nine
of hive, QSL?

“VE1ASJ from W1XU; QSL ana
thanks, OM. Five nine oh five.
Good luck in the contest.” Wow,
the antenna worked into the Mar-
itimes!

In quick succession, | worked
VE3OME (Ontario) and VE2DVI
(Quebec) with 5/9 signai reports.
Then, | happened upon K2LXN
and KA1W; Connie in Parish, New
York, and Dave in Bridgeport
Connecticut, having a nice QSO
Calling KA1W, Dave came back
with a “Five nine plus 10 dB, here
in Bridgeport OM. Nice signal;
how do you copy W1XU, Connie?
K2LXN from KATW."”

“WI1XU, with KA1W, here is
K2LXN. Nice signal OM in Parish,
New York. Five and nine on a
noisy band. How do you read me?
Over.”

“Thanks lot, gentlemen. This is
an experimental antenna, and |
really appreciate the reports.
You’re both doing well here
through a lot of QRN, and both
well above S9. Good chatting with
you, and so long from Peterbor-
ough, NH. Name is Jim, and I'll be
looking for you on 160 again. Sev-
enty three.”

Great stuff, this antenna reaily
seems to get out. Frequency was
...hmm, letmesee. . . 1850 kHz.
Not bad at all. A little later | heard
W3GFR calling CQ at exactly
1850 kHz. There—he's signing.

“W3GFU, W3GFU, W3GFU,
here is W1XU, W1XU, Whiskey
One X-Ray Uniform in Peterbor-
ough, New Hampshire. Over."’

‘Roger, Roger. W1XU from
W3GFU right back. Thanks for the
call. Name here is .im and the

GTH is Churchville, PA near
Philadelpbtia. Your signalis five by

As a last measure, | went up on
he roof and painted afl of the criti-

nine-here, with some QSB. How ;| connections with weather-

do you read me? W1XU from
W3GFU, over.”
W3GFU from wixu. Hi, Jim,
_goodto hear you. My name is Jim,.
too, and you're coming through
Just great; also five by nine here in
Peterborough, New Hampshire;
I’'m running about 100 Watts to an
experimental antenna, and would
like to see how it goes for a few -
minutes.”

These exchanges lasted for 45
minutes, and during this time |
leamed that Jim was transmitting
on an inverted vee dipole at 40

yoofing—because | pian to leave
tup this winter and enjoy 160!

By the way, | did hear some DX
coming through—faintly, but it
was there. No hope, of course, to
contact it with the isotron. . .or is
there?

Jim Gray
~73Statt

feet and had a TS-830S (I was us-

ing my TS-820S) at about the

same power output. His receiving,
antenna was a coaxial loop, about

five feet on a side and rotatable.

Although the received signal

strength was down a bit on the

loop antenna, Jim reported the

signal-to-noise ratio was better,

and he planned to install an ampli- -
fier to improve the signal.

When | described my own an-
tenna, Jim was enthusiastic and
wanted to know more. He re-
marked that it ought to be ideal for
an apartment dweller, a condo
owner, or someone in a travel trail-
er—virtually anywhere a full-sized
antenna couldn’t be used. Natu-
rally (with great satisfaction) |
agreed.

During the coursa of the conver-
sation, Jim said: ‘1009 copy; re-
ally amazing! Really hard to be-
lieve that it works that well. You're
doing a job—and as good as many
ofthe signals | hear from guys run-
ning the same or even more pow-
er on big, outside antennas. The
guy who designed that antenna
must be a pretty smart cookie.”’

And so it went. Other contacts
have been as rewarding, too. On
CW and phone, the Bilal Isotron
antenna performs very well, in-\
deed—perhaps much better than,
| had any right to expect. I’'ve had
fun with it, but can’t claim that un-
der all conditions it wiil out-per-
form a big antenna. That wouid be
ridiculous. However, | can recom-
mend it for the ham who needs to
operate 160 meters but can't put:
up a larger one.

Make no mistake, it is a bit fussy
to tune, and you're going to have
to be patient and take your time
with it. The bandwidth in my case
Is about 50 kHz either side of reso-
nance between the 2:1 VSWR
points. Ralph’s antenna, which is
at 40 feet and tuhed to pertection,
gives about 100 kHz between the
2:1 vswr points on either side of
resonance.

73 for Radio Amateurs ¢ March, 198



