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ANOTHER LOOK AT
VERT CAL WATERPIPE

ANTENNAS

FOR TWO METER FM

T here 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 (K 1FFK
146.31 - 91 ) ( WA I K F Z 14 6 .10 - 70)
( KI FFK 52.76-52.66) has 6 of these in
o peration - 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 my self while con­
structing and chec king out the club's anten­
nas.

The antenna is a multiple of 1/2 wave
eleme nts wi th 1/4 wave sections on each end
and a 1/4 wave conductor which acts as a
stub to red uce feedline rad iat ion . See Fig. I.

Construction of the antenna proceeds as
fo llows :

I. From the fo rmu la "A{2 = 492{F(H z)
calcula te th e 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 in fo rma tion on the velocity factor of
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the coax. Generally solid dielectric coax has
a velocity factor o f approximately .66 while
foam dielectric velocity factor is 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 mu ch as 15% from manufacturer to
manufacturer. Measurements with a pulse
generator and Tekt roniks 585 confirmed
that there was enough variation that some
sort o f pro cedure for taking this into ac­
count must be developed.

3. To proceed with the fabrication , two
pieces . of eq uipme nt are needed - a signal
generator (low power transmitter) covering
the range desired (I 40 - 150 MH z) and an
SWR brid ge. With these in hand, fab rica te a
3 eleme nt section (three 1/ 2 wave eleme nts
including the 1{4 wave top eleme nt (I 3.5")
and radiator 19. 25" and the boltom 1{4
wave stub. With this completed, hang the
antenna eq uid is tant from the floo r and
ceiling and measure the resona nt frequency .
If this is not wit hin ')' 1 Hz of your desired
frequency open the antenna and trim the
1/ 2 wave elements until you are with in that
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Fig. 1. An tenna constructio n .

j...__ 1/4 i'. IN CO AX

11...----- -s - El.E ~ENTS

112 i'. IN COAX

I,
'I,

1 j...~_S,"ORTED RG -6U CO AX

1/ 4 '" IN CO AX

I!

~~ SOLDER

range. Do not wo rry abou t the actual
VSWR ; look o nly for the VSWR m inimum.

4 . Depending o n whether you are slightly
high or low compared to your design fre­
quency, alter another pair of 1/2 wave
elements cu tting them 1/4 - 1/2 " longer if
y ou are to o high and 1/4 -1 / 2" shorter if
you are to o low. Solder these into the
antenna and check again. Cont inue this
operation adding pairs of elements and
checking unt il you have reached the
mechanical length you desire . The antenna
can be any length you feel is mechanically
su p por tab le . If possib le , try to stay a li ttle
on the high side of your design frequency.

DATA
SIGNAL
the latest in station accessories

AUDIO AUTOMATIC GAIN
CONTROL AMPLIFIER
Is yo ur tone d ecod er having pro blems due to ln-
put s igna l va r ia t ions? If so, el iminate t hese and
other prob lem s caused by weak, strong or va ry·
ing inp ut signa ls. The AAGC· } w i ll ta ke signa l
lev el s between 50 mV to 5 Vo lts and f eed a
c lean rock stable signa l to a ny decoder for pe r-
teet ope ration. Give yo ur decoder a c ha nce to
decode p roperly w it h our AAGC-l ampl ifie r .

Shipping Weight 3 oz. $14.95 kit
$19.95 wired

DELUXE RECEIVER PREAMPS
Spec ia lly made f o r both OLD and NEW receive rs.
The smallest and most powerfu l single and d ua l
s t age p reamps avai lab le . Bring in t he wea kest
signa ls w ith a Data Prea mp. Now w it h im-
p roved FET's f or g reater performance.

BAND STAGES GAIN NOISE KIT WIRED
FIGU RE PRI CE 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 Sing le 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 $30.50

CRICKET 1 ELECTRONIC KEYER
A pcputa rt y -p rtced IC keye r wit h m ore f eatures
fo r you r do llar. Cricket I is s m a ll in size an d
des igned f or t he begin ner as we ll as the m ost
advanced operato r. It p rov ides f atigue-free send-
ing and it s c lean , cris~ CW allows for easy
copy ing at all speeds. u rn ed o n its side, the
Cricket c an be used as a stra igh t key for man-
uat key ing. Right or left hand operation. A C/DC.

Shipping Weight 3 Ibs. $49.95

OTHER EXCITING PRODUCTS INCLUDE
TOU CHTONE TO ROTARY CON VERTER
TOU CHTONE TO TOU CHTON E CON VERTER
TOUCHTON E PAD S
AUTOMATIC DIALER
AN TI·FALS ING TOUCHTON E DECODER
AGC AMPLIFIER

Write today for complete details

Data Signal, Inc.
Successo r t o Data Engineering, Inc.

2212 Palmyra Road

Albany, Ga. 31701
•

912-435-1764
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Fig. 3. VSWR plots on 2 antennas.
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to 1 and hopefully 1.0 to I. If you have
built an antenna less than 25 feet, your
VSWR may be as great as 2.0 to I. T his is
because the impeda nce of the bottom 1/4
wave element is not co rrect (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 I.

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 wa ve meter (absorption) up
and down it, each ele ment should be rad i­
ating equa lly if you have no shorts or opens.

6 . Now tape each junctio n completely
wi th 3-4 layers of good electrical tape. This
gives mecha nical integrity and some sealing
to the co nnection.

7. Again check fo r the minim um 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 I" wide strips of aluminum foil
and hang over the taped electrical connec­
tio ns. Play with these strips, removing, ad­
ding, etc., u ntil 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 yo u have the thing "right on, "
tape over th e fo il permanently hold ing it in
place.

9. If y ou have built a 25 - 40 footer, your
VSWR should come out to better than 1.1

1) Cut to desired length + 2.0"
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Fig. 4.

10. Now pick up some H4 2" OD PVC
pipe and fitti ngs and build a housing fo r
your new creation. The 20 foot unit should
show six dB gain while the 40 foo t should
have 9 dB gain omnidirectional, of course .
The longer antenna wi ll have a flatter pan­
cake coverage pattern (vertical plane); and,
of course , its VSWR plot will be sharpe r.

Good luck ! Ho pe this has helped .
. . .WA I KJI

CALCUlATED LENGTH

3) Using tu bing cutter, cu t shield o ff 3/4" from
IJI'St end, measure fina l dimension (from cajcula­
dons) from shield on cut end to o ther end, mark,
and cu t shield with tubing cutter.

--to{ , ......I<-~§§§~~~~§§~~9

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

'4 ) Using single edge razor trim insula tio n leaving
1/1 6-1 /8 I I remaining.

----.,r- III6 TO ./ B

........-- ii\

Fig. 2. Method of element prepararion.
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