Allan J. MacDonald WAI KJI
31 Warwick Avenue
Williamstown MA 01267

ANOTHER LOOK AT
VERTICAL WATERPIPE

ANTENNAS

FOR TWO METER FM

There have been numerous articles writ-
ten on this subject in the past; yet the
fact that confusion abounds is confirmed by
talking to groups who have tried to build
these devices.

At the present time the Northern
Berkshire Amateur Radio Club (KI1FFK
146.31-91) (WAI1KFZ 146.10-70)

(K1IFFK 52.76—-52.66) has 6 of these in
operation — three 20 footers, two 30
footers, and one 40 footer. These antennas
have proven themselves perfect for amateur
repeater use.

The ideas presented here were developed
by K2CBA, K1DEU, and myself while con-
structing and checking out the club’s anten-
nas.

The antenna i1s a multiple of 1/2 wave
elements with 1/4 wave sections on each end
and a 1/4 wave conductor which acts as a
stub to reduce feedline radiation. See Fig. 1.

Construction of the antenna proceeds as
follows:

1. From the formula A/2 = 492/F(Hz)
calculate the half wave length in air for
146.00. This comes out to 3.4 FT or 40.8
inches.

2. Select the coax you wish to use and
obtain information on the velocity factor of
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the coax. Generally solid dielectric coax has
a velocity factor of approximately .66 while
foam dielectric velocity factor i1s approxi-
mately .8. I would recommend the solid
because of its better heat resistant qualities
and it makes a smaller antenna. For solid
coax 1/2 wavelength is approximately 26.90
inches. In general, the velocity factor varies
by as much as ¥5% from manufacturer to
manufacturer. Measurements with a pulse
generator and Tektroniks 585 confirmed
that there was enough variation that some
sort of procedure for taking this into ac-
count must be developed.

3. To proceed with the fabrication, two
pieces.of equipment are needed — a signal
generator (low power transmitter) covering
the range desired (140—-150 MHz) and an
SWR bridge. With these in hand, fabricate a
3 element section (three 1/2 wave elements
including the 1/4 wave top element (13.57)
and radiator 19.25” and the bottom 1/4
wave stub. With this completed, hang the
antenna equidistant from the floor and
ceiling and measure the resonant frequency.
If this is not within Yl Hz of yvour desired
frequency open the antenna and trim the
1/2 wave elements until you are within that
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the latest in station accessories

AUDIO AUTOMATIC GAIN
CONTROL AMPLIFIER

Is your tone decoder having problems due to in-
put signal variations? If so, eliminate these and
other problems caused by weak, strong or vary-
ing input signals. The AAGC-1 will take signal
levels between 50 mV to 5 Volts and feed a
clean rock stable signal to any decoder for per-
fect operation. Give your decoder a chance to
decode properly with our AAGC-1 amplifier.

Shipping Weight 3 oz. $14.95 kit
$19.95 wired

DELUXE RECEIVER PREAMPS

Specially made for both OLD and NEW receivers.
The smallest and most powerful single and dual
stage preamps available. Bring in the weakest
signals with a Data Preamp. Now with im-
proved FET's for greater performance.

BAND |STAGES| GAIN | NOISE | KIT | WIRED
FIGURE| PRICE | PRICE

10 meter | Single | 25 dB | 2 dB | $15.50 | $18.50
6 meter | Single | 25 dB | 2 dB | $15.50| $18.50
2 meter | Single | 20 dB |2.5 dB | $15.50 | $18.50
2 meter | Double | 40 dB |2.5 dB | $30.50 [ $36.50
220 MHz | Single | 17 dB [2.5 dB | $15.50 | $18.50
220 MHz | Double | 35 dB |2.5 dB | $30.50 | $36.50

CRICKET 1 ELECTRONIC KEYER

A popularly-priced IC keyer with more features
for your dollar. Cricket | is small in size and
designed for the beginner as well as the most
advanced operator. It provides fatigue-free send-
ing and its clean, crisp CW allows for easy
copying at all speeds. Turned on its side, the
Cricket can be used as a straight key for man-
ual keying. Right or left hand operation. AC/DC.

Shipping Weight 3 Ibs. $49.95

OTHER EXCITING PRODUCTS INCLUDE

TOUCHTONE TO ROTARY CONVERTER
TOUCHTONE TO TOUCHTONE CONVERTER
TOUCHTONE PADS

AUTOMATIC DIALER

ANTI-FALSING TOUCHTONE DECODER
AGC AMPLIFIER

Write today for complete details

Data Signal, Inc.

Successor to Data Engineering, Inc.

2212 Palmyra Road
Albany, Ga. 31701

912-435-1764
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range. Do not worry about the actual
VSWR; look only for the VSWR minimum.
4. Depending on whether you are slightly
high or low compared to your design fre-
quency, alter another pair of 1/2 wave
elements cutting them 1/4-—1/2" longer if
you are too high and 1/4—1/2” shorter if
you are too low. Solder these into the
antenna and check again. Continue this
operation adding pairs of elements and
checking until you have reached the
mechanical length you desire. The antenna
can be any length you feel is mechanically
supportable. If possible, try to stay a little
on the high side of your design frequency.

S0LID CONDUCTOR
/4 A IN AIR

SHORTED RG-8uU COAX
/4 A IN COAX

"n" ELEMENTS
I/2 A IN COAX

SOLDER

-

I/4 A IN COAX

sULID CONDUCTOR
/4 A IN AIR

Fig. 1. Antenna construction.
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5. When you have reached your desired
length, stop adding sections and run a test
by powering the antenna from a transmitter
and running a wave meter (absorption) up
and down it, each element should be radi-
ating equally if you have no shorts or opens.

6. Now tape each junction completely
with 3—4 layers of good electrical tape. This
gives mechanical integrity and some sealing
to the connection.

7. Again check for the minimum VSWR
point. Hopefully you have come out a little
(250—500 kHz) high of your design frequen-
cy. With the antenna draped in the air again,
take some 1 wide strips of aluminum foil
and hang over the taped electrical connec-
tions. Play with these strips, removing, ad-
ding, etc., until the minimum VSWR point is
exactly on design frequency and the VSWR
is also minimum. It is a two-man job at this
point.

8. When you have the thing “right on,”
tape over the foil permanently holding it in
place.

9. If you have built a 25—40 footer, your
VSWR should come out to better than 1.1

1) Cut to desired length + 2.0"

= —

R6/8U Solid Dielectric

2) Cut insulation back 1" each end flux and tin
each end.

TIN TIN

R

3) Using tubing cutter, cut shield off 3/4"" from
first end, measure final dimension (from calcula-
tions) from shield on cut end to other end, mark,
and cut shield with tubing cutter.

—»| 3/4" j&—
e CALCULATED LENGTH »

‘4) Using single edge razor trim insulation leaving
1/16—1/8"' remaining.

—l\”d-lf!rl:‘- TO /8
—===

Fig. 2. Method of element preparation.
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Fig. 3. VSWR plots on 2 antennas.

to 1 and hopefully 1.0 to 1. If you have
built an antenna less than 25 feet, your
VSWR may be as great as 2.0 to 1. This is
because the impedance of the bottom 1/4
wave element is not correct (I think). This
can be compensated for by the addition of a
matching stub (solid conductor) in parallel
with the feed line quarter wave stub. Vary
the point of soldering this to the feed line
for minimum VSWR — using this technique,
the VSWR can be brought under 1.2 to 1.

FIRST 1/4 A
SECTION

MATCHING
=TUB

Fig. 4.

10. Now pick up some 1-%4 27 OD PVC
pipe and fittings and build a housing for
your new creation. The 20 foot unit should
show six dB gain while the 40 foot should
have 9 dB gain omnidirectional, of course.
The longer antenna will have a flatter pan-
cake coverage pattern (vertical plane); and,
of course, its VSWR plot will be sharper.

Good luck! Hope this has helped.
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