ham radlo

TECHNIQUES /v g7

ham radio techniques

In the northern areas, winter is
almost over and signs of spring are in
the air. It's a good time to think about
antenna systems. A lot of interesting
antenna concepts have just been wait-
ing for some good weather to set in!
Here are some interesting projects for
you to consider . . . .

inexpensive base station
antenna for 2 meters

I think Fred Dietrich, NM6J, has
come up with a winning 144-MHz
antenna that has decent gain and a
low SWR, and costs very little to con-
struct. Shown in fig. 1, this verti-
cal, omnidirectional array is only about
6 feet tall. The antenna structure is
made of a length of 3/4-inch Sched-
ule 40 (thick wall) PVC water pipe. The
overall pipe length is long enough so
that the antenna can be supported by
clamps at the base end. For this par-
ticular installation, an 8-foot length of
PVC was selected. The top of the pipe
is closed with a PVC cap cemented in
place using the liquid sealer that ap-
plies to such material.

The radiating portion of the anten-
na is a No. 12 copper wire 51.75 inches
long. Enough extra wire is added to
this length to allow it to be attached to
the cap with PVC cement and to form
a solder connection to the coax line at
the base of the antenna.

Two phasing sleeves are used.
They're made of galvanized hardware
cloth folded around the PVC pipe and
wrapped with wire to hold them in

place. Each sleeve is 17.25 inches long.
The retaining wires are soldered to the
hardware cloth at several points
around the circumference.*
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fig. 1. Two-meter PVC base station
antenna.

A short jumper wire joins the top of
the upper screen to the antenna wire
running inside the PVC tubing. It is
suggested that this wire be soldered to
the antenna wire and then fished out
through a small hole drilied in the PVC

wall. If this and the following step are
done before the top PVC cap is fasten-
ed in place, the assembly will proceed
smoothly.

A second phasing sleeve is affixed
to the structure below the first, as
shown in fig. 1. This sleeve is connect-
ed to the outer shield of the coax line
by means of a short length of wire in-
serted through a second hole after the
antenna wire has been passed within
the PVC pipe. After assembly, the
holes are filled with cement to make
the assembly waterproof.

The antenna is mounted in a verti-
cal position and the coax line is
brought down directly below the an-
tenna. A VSWR plot representative of
the antenna’s performance is shown in
fig. 2.

a “rubber duckie’”’ for 160
meters

The ham who lives on a small, tree-
less lot faces a real problem when con-
templating 160-meter operation. One
solution to this problem is a vertical
antenna. But a quarter-wave vertical
antenna on ‘‘top band" is over 130 feet
high. Joe Moraski, KY3F, has a solu-
tion to the problem. He recommends
a helix antenna operating in the nor-
mal mode — that s, a coil with a small
diameter compared to the operating
wavelength. Maximum radiation is
normal to the axis, hence the name.
This is the same mode of operation as
that of the 2-meter “rubber duckie”
antennas used on handhelds.

*Though more expensive copper-based hardware cloth
would maintain its electrical properties longer. — Ed.
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fig. 2. Measured performance of PVC an-
tenna on 2 meters.

Photo 1. Base assémbly of the KY3F verti-
cal antenna for 160 meters. Final frequen-
cy adjustment is made by varying number
of turns at the bottom of the helix.

There are no hard and fast rules
about the length or diameter of the
helix. The rule of thumb is that about
a half-wavelength of wire is used to
make the helix.

Antenna size is a matter of trade-
offs. The shorter and thinner the helix,
the narrower the bandwidth. The long-
er and thicker it is, the harder it is to
build and keep up in the air! A shorter
helix is less efficient — consequently,
the longer the better.

Since the helix bandwidth is narrow,
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a top hat is added to reduce antenna
Q and add capacitance at the high
voltage point. The resulting reduction
in circuit Q causes the feedpoint im-
pedance at the antenna base to vary
less rapidly with frequency change
than the unloaded antenna. This
means that the antenna can be used
over a larger portion of the band than
would otherwise be possible.

By experiment Joe found that a
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20-foot antenna was a good operating
compromise. Accordingly, he used
two 12-foot sections of 4-inch di-
ameter PVC water pipe cemented
together to make a 24-foot mast. He
wound No. 18 insulated hookup wire
on it at ten turns-per-inch spacing.
This helix, in combination with a
screen wire capacitance hat on top,
resonated in the 160-meter band when
operated against a ground rod and
quarter-wave counterpoise wire run
around the backyard. Four 30-foot
radials were added. A sketch of the an-
tenna is shown in fig. 3.

The construction is simple if done in
the proper sequence. The first step is
to drill holes for the end tie bolts that
terminate the winding. The holes are
10 feet apart. Galvanized bolts are
used, with washers on each side of the
PVC pipe. With a tape measure and
felt-tip pen, make small marks at
1-inch intervals between the bolts.

Next, fasten an eye-lug to one end
of a 140-foot length of No. 18 insulat-
ed wire. Fasten the lug to one bolt and
wind the coil on the PVC pipe, using
the pen marks as a guide — one turn
per mark. Use tape to hold the coil in
place as you progress along the form.

Wind the wire as tightly as you can
and when you reach the second ter-
minating bolt, cut the wire and place
an eye-lug on the end that will fit over

fig. 3. KY3F's 160-meter ""Rubber the bolt.
Duckie.” With the winding properly spaced,
run a bead of RTV along the length of
.
F 0, L P — N PVC COUPLING ——
‘ N
M - —TURNS NOT DRAWN — lﬂ_\l}

TN

NQ. 18 INSULATED WIRE
| TURN PER INCH
115 TURNS TOTAL

CENTER JOINT

N -BEAD OF GLUE RUN OVER
TURNS AFTER WINDING

NO. 10 SHEET METAL SCREWS (4 REQ'D)

(;) NO. 10 BOLT
' TIE POINT

—JUMPER

SR

JOIN WITH PVC GLUE —
=

[Le ]
|

fig. 4. Mechanical details of the coil sections.
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The standard of the electronics industry
is setting a new standard for amateur
radio use as well.

The Fluke 77 multimeter is ideal for
testing and repairing any amateur radio
gear. Its inexpensive, easy to use, and filled
with professional features. Plus a full line
of accessories let you measure high fre-
quency, high voltage and current, and tem-
perature. Made in the U.S.A. and backed
by a 3-year warranty, the new Fluke 77
is the world's first handheld meter to
combine analog and digital displays.

For a free brochure or the distributor
nearest you, call toll-free 1-800-227-3800,
ext. 229. Or write John Fluke Mfg. Co.,
Inc., PO. Box C9090, Everett, WA 98206.
Distributor programs available.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 73 FLUKE 75 FLUKE 77
$79t $109t $145¢

Analog/digital display  Analog/digital display  Analog/digital display
Volts, ohms, 10A, diode  Volts, ohms, 10A, mA,  Volts, ohms, 10A, mA
lest diode lest diode lest

Autorange Audible continuity Audible continuity

0.7% basic dc accuracy  Autorange/range hold _ Touch-Hold™
2000+ hour battery life  0.5% basic dc accuracy  Autorange/range hold

3-year warranly 2000+ hour battery life  0.3% basic dc accuracy
3-year warranty 2000+ hour battery lile
3-year warranty
Multipurpose holster

1 Suggested U.S. list price, effective Janaury 2, 1987
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pipe over the coil turns to lock them
in place.

You have now completed half the
antenna. Now, wind a second similar
coil on the second section of PVC
pipe, making sure that both coils are
wound in the same direction (left- or
right-hand turns, but be sure they're
both the same).
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fig. 5. Top Hat assembly.
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fig. 6. Mounting arrangement of anten-
na to post.

Photo 2. View of winding and capacitance
hat on KY3F helix antenna.

The two pipe sections are now
joined with a plastic pipe splice section
and PVC cement. Align them quickly
and let the joint dry (fig. 4). Some PVC
pipes have a built-in coupling joint —
nice if you can locate one. For added
strength, run four No. 10 self-tapping
sheet metal screws through the joints
where the PVC pipes and splice sec-
tion overlap. Finally, connect a wire
jumper between the two coils to form
one 20-foot coil.

The next step is to make the ""top
hat.” A section of 1/2-inch mesh
chicken wire or drywall screen can be
used. Wrap it into a cylinder about 1
foot in diameter and 4 feet long. Solder
the overlapping wires. Drill the cap
piece of the antenna for a No. 10 bolt,
which is bolted through the overlap
portion of the top hat. Use large wash-
ers on each side of the screen to en-
hance stability. Then run four No. 18
sheet metal screws through the screen
and cap to keep the screen from turn-
ing or buffeting in the wind (see fig.
5).

The final step is to attach the top hat
to the top of the helix with a jumper
wire. Glue the top hat in place and
pass four sheet metal screws through
the hat to hold it securely to the PVC
pipe.



Photo 3. Joe, KY3F, standing beside his
160-meter "Rubber Duckie.”"
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fig. 7. “Rubber Duckie” for 160 meters

has 2:1 bandwidth SWR over 110 kHz.

Antenna was adjusted for 1940 Hz.

Dig a 3-foot hole for the mounting
post. Wrap the portion of the post that
will be beneath the surface of the
ground with heavy kitchen-type alumi-
num foil. A double wrapping held in
place with plastic tape will protect the
post from ground water. After the
sides and bottom of the post have
been wrapped, place the antenna in
the hole and drive a ground rod into
a corner of the hole, as far down as
possible. Fill the hole with concrete,
using a level to make sure the post is
vertical.

To make the pivot joint, insert a sec-
tion of 2x4 lumber within the PVC tub-
ing. Fasten this extension to the 4x4
ground post with one lag bolt, used as
a pivot. (See fig. 6 for details.) Bolt the
2x4 and 4x4 together, with the 2x4 in
a vertical position. Then raise the an-
tenna to a vertical position and drop
it down over the 2x4 section. When
the antenna is in the final position, it
will sit atop the 4x4 post with the 2x4
section acting as a positioning guide.
Various views of the installation are
shown in the accompanying photo-
graphs.

When completed, the radials and
outer shield of the coax line are con-
nected together-and the inner conduc-
tor is connected to the helix by a short
length of wire. The open end of the
coax is taped and covered with RTV
to keep water out.

As shown, the antenna is resonant
at the top end of the 160-meter band.
Four close-spaced turns were added at
the bottom of the antenna to bring the
resonant frequency down to 1.94
MHz. By picking the part of the band
you wish to use most and adjusting the
extra turns at the antenna base, you
can resonate the antenna at any spot
in the band you wish. SWR plots of
Joe's antenna are shown in fig. 7.

Joe says the helix seems stable
without any guy ropes, but recom-
mends that ropes be added if the an-
tenna is in an exposed, windy location.
Light nylon guys would do the job.
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Your SINGLE
SOURCE for

MOBILE
ANTENNAS!

NEW... 2 metersquared SSB mobile $45.

*Bug Catchers* .. still the best HF mobile
antenna 250 watt & 1kw sizes 80-10meters
(we pay shipping on above items)
Call for other antennas available—
both commercial and amateur

MISSION COMMUNICATIONS
11903 Alief Clodine Rd #500
Houston, Texas 77082
713-879-7764
telex 166872 MCON UT

(MC/VISA/COD)

Invitation to
Authors
ham radio welcomes manu-
scripts from readers. If you
have an idea for an article
you'd like to have consid-
ered for publication, send for
a free copy of the ham radio
Author’'s Guide. Address
your request to ham radio,
Greenville, New Hampshire
03048 (SASE appreciated).
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COMMODORE 64
LADDER NETWORK
ANALYSIS PROGRAM

“"ALADYN-64"

This program is a menu-driven design
tool with a built-in circuit file editor,
fast calculations and graphic output to
either the screen or printer. Useable
for circuits which operate from VLF
through Microwave. Circuit elements
include Rs, L's, Cs, transmission
lines, transistors and FET's. Output
format rectangular or Smith chart.
$59.95 PPD. Check or M.0.
INTERCEPTOR ELECTRONICS INC.
ROUTE 1, BOX 439, ROUND HILL, VA

22141-9307 PHONE (703) 338-4905
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( BATTERY MEMORY ADAPTER
for
KWM-380 TRANSCEIVER

* Easy installation

* WARC frequencies

* No board modifications

* Plugs into ROM socket

* Battery sealed in memory IC

® Ten year battery life

¢ All memories and A/B VFO saved
® Top quality construction

* $149 (shipping cont. USA included)
® SASE for flver & Special Price

Kiron Corporation, 1516 Essex Road
Columbus, Ohio 43221 . 147
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