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Antennas Galore! \
The 20-W Fun-Amp

Surviving the
Unthinkable




Omni-Gain: A Collinear

Mike Collis WA6SVT
7808 Danvers Street
Downey CA 90240

his antenna is a coaxial

collinear with 9 dB gain
over a dipole. The pattern is
omnidirectional and works
well for both ATV and FM
service. While building the
Mount Wilson ATV repeat-
er, | explored an antenna
system that would give om-
nidirectional coverage and
have as much gain as was
practicably available. An-
other consideration was en-
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Fig. 1. Coax connection.
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for 70 and 23 Cm

— coax comes alive

vironmental problems such
as extremes of temperature
and icing.

Commercially-manufac-
tured antennas are avail-
able for the 432-MHz band
even though their price tags
are high. There are no com-
mercially-manufactured
gain vertical antennas for
the 1241-MHz band. | need-
ed antennas for both the
repeater input of 434 MHz
and the output of 1241
MHz; since | did not want
to spend a bundle on the
432-MHz antenna, | decid-
ed to home-brew it.

The antenna is in the col-
linear family with its ele-
ments made of RG-213 coax
stacked one on top of the

other. The main elements
are Y2 wavelength and can
be calculated from the for-
mula 5904 divided by the
frequency in megahertz
(equals element length in
inches). The next step is to
find the velocity factor of
the coax that will be used. |
chose RG-213 as it has a
good tight shield and a con-
stant velocity throughout
its length. RG-8A/U can also
be used as long as it has a
solid dielectric and tight-
knit shield.

The last step is to multi-
ply the element length by
the velocity factor (.66 for
RG-213) to yield the actual
length; in this case, 8.9
inches for 434 MHz. This
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Calculated Length

434 MHz 1250 MHz
Y4 whip 6% 2"
Vs element 4" 1%
24 element 8-7/8" 3

Fig. 2. Coax preparation.

formula can be used for any
frequency and coax.

Elements are transpose-
connected at the end of the
half-wave elements so that
the phase of the signal is
180 degrees out of phase
from the other end of the el-
ement. See Fig. 1. As the sig-
nal travels up the elements,
less signal reaches the top
because of radiation, so
more elements are used to
get the same gain, as with
stacked dipoles but without
the complicated phasing
harness. A quarter-wave
element is used at the top
and bottom of the array to
match the 52-Ohm feedline
at the bottom and the whip
at the top of the antenna.

If 6 dB is desired, 8
elements can be used, and
16 are used for 9 dB. A
slight downtilt of the pat-
tern can be obtained by cut-
ting the elements three per-
cent shorter. (Downtilt is
desirable if the antenna is
to be installed on a moun-
taintop.) Any small amount
of vswr can be minimized
by the quarter-wave stub
and trimmer capacitor in



the matching decoupling
section.

Construction

Add one half inch to the
calculated length to allow
for exposing the center con-
ductor so it can be con-
nected to the other ele-
ment. See Fig. 2. Cut the
jacket, shield, and dielec-
tric with one cut. A sharp
knife or X-acto® miter saw
should be used to make the
cut. After all the elements
are cut to length, then cut
the jacket back three-
eighths of an inch and tin
both the center conductor
and shield using a 25-Watt
iron—too much heat will
melt the dielectric.

Now that all parts are
tinned, solder the parts to-
gether with a maximum of
one-eighth-inch separation
between elements. After
completion, check for
shorts by visual inspection
as the antenna is at dc
ground. Excess flux should
be scraped off, but do not
use any chemical flux re-
mover as it can contami-
nate the dielectric. The
whip on the top is con-
nected to both the center
and shield. The matching
section is a quarter-wave
coax stub shorted at both
ends and a piston trimmer
capacitor. See Fig. 3.

Tune-Up

Adjust the trimmer for
minimum vswr. If the min-
imum is at one end of
the trimmer, then adjust
the spacing of the stub
to feedline distance. One-
eighth inch is normal for the
spacing.

Housing

The antenna is housed in
PVC pipe. The heavy wall is
the one to use and it is also
known as schedule 40 PVC.
One-inch diameter can be
used for either the 1241-
MHz model or the 434 mod-
el, but if the antenna is to
be mounted as a free-stand-
ing antenna, the 434-MHz
housing should be tapered.
This can be done with %-
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Fig. 3. 8 elements =6 dB. 16 elements =9 dB.

identical to the one used
for the visual transmitter

inch, 1-inch, and 1%-inch
pipe. The pipe may need to
be heated to make a better
fit. Pipe caps are used to

Fig. 4. (a) Omnidirectional
pattern. (b) Cardioid pattern

and the results have been
good.
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keep the rain out of the
housing and the bottom
should be open so it can
breathe. The antenna can
be mounted one half wave-

length from a mast for a | Introducing 0
cardioid pattern and the A Whole New

gain will increase 2 dB over | \world Of

that of an omnidirectional Capability For

pattern. See Fig. 4 for the

patterns. Your Repeater 000 O

Conclusions

Construction time is one
to two evenings. Take your
time and you will have a
better working antenna.
The 434-MHz version has
been in use for one year
now on Mount Wilson and O

has survived all four sea- The RC-850
sons from 100 degrees heat | Repeater
to snow and ice. Many of | Controller! O

these particular antennas in
Los Angeles and San Diego

have been built and used odvanced =
with the same results as | Qc computer
have obtained. Recently, a connos
second 1241-MHz version 10816 Northridge Square  .-124

Cupertino.CA 95014
(408) 253-8085

was installed on Mount Wil-
son for the aural transmitter
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FLEXIBILITY, SECURITY-Remote
configurability with non-volatile
storage of command codes, ID and
tail messages. tone characteristics.
timing.and more

QUICK, EASY, SECURE AUTOPATCH
Store/forward patch plus two
autodialers

O FLEXIBLE LINKING-Supports

synthesized remote bases

O VOICE RESPONSE TELEMETRY

Meter readback with natural
sounding synthesized speech lets
you monitor your site. gives
users diagnostic information
about their signais

SOUNDS GREAT!-Audio processing
with delay line to mute squelch
tail and tones

GROWTH POTENTIAL - Expandabie.

upgradable to preserve your
investment

LOW POWER ... EASYTO

INTERFACE . .. AND MUCH.
MUCH MORE!

Call or write for detailed specifications
on the RC-850 Repeater Controller.

on the ATV repeater. It is
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