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Radio Systems Technology
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Grass Valley CA 95945

- How to Gain with PVC
This could be history’s cheapest quad.
| Try water pipe on 2m.

To find out why | need a
very portable, high-gain
2-meter antenna, first you
must understand a bit of
both ancient and recent Cal-
ifornia history.

About 15 million years
ago f{an extremely short
while, geologically speak-
ing), the Earth groaned and
shuddered; huge rock plates
cracked together, and the

" Photo B. The quad in assembled form,

spiny hills known as the Sier-
ra Nevada started to rise 20
to 30 thousand feet into the
air. Huge volcanoes resulted
from this immense pressure
and uplifting, and these
30,000foot peaks belched
smoke and lava, breaking

themselves into smaller hills -

{like Mt Whitney, “only”
14,000 feet high} and deep
valleys, which in time be
came huge lakes. Lake Ta

hoe, 6000 feet high and un-
known thousands of feet
deep, is the result of one
of these huge cindercones
blowing its top and then col-
lapsing back in upon itself, a
classic’ case of a mountain
lake surrounded by peaks
many thousands of feet
high. _

At about this time, Teha-
ma, one of the minor vol-

canoes of the range, also ex-

Photo C. The balun attached to the quad driven element.
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MATERIALS:

A 34% PMC T (3 -

8. 3/8" pve X" (2}

C. 3/4" PVC PIPE 120°}

<0, #1BAWG (81"}, DRIVEN -

£, #1BAWG (86"}, REFLECTOR

NOTE:
JCGIN A TO B USING SHORT
PLECE OF PVC PIPE {2 PLACES)

(SEE FIGURE 2
DETALL ) DRIVER

Fig (a}. PYC quad. -

p!oded,' creating a second-
ary volcano calted Mt Las-

~sen. In the process, a deep

lake surrounded by peaks,
called Lake Almanor, was

" formed. Later, about 4 mil-.

lion or so years ago, an
earthquake created a crack

in the hills surrounding Al--

manor, The escaping water

created the Feather River

and its deep canyon.

Now for more recent his-
tory. A couple of years ago,
a local group of pilots decid-
ed to hold a rather unique

air race. Instead of merely -

the fastest being the best,
this group decided to award
a trophy to the airplane that
hauled the biggest load on
the least fuel the fastest.
They called this 400-mile
race the “Competition for
Aircraft  Fuel | Efficiency,”
since shortened to the CAFE
400. '

All of which brings us to

the present day. One of the
checkpoints in the race is an
island in Lake Almanor, and
the race folks wanted re-
ports from Almanor back to
race headquarters in the So-
noma Valley, some one hun-

- dred fifty miles away, pref-

erably on 2 meters. In case
you don’t get the picture
yet, let me paint it in vivid
colors: Here | sit on an is
land in-the middle of a lake,
surrounded by hills 3 to 4
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thousand feet high in every

direction, with no ac power, -

no telephone, and a mission
to communicate via 2 me-
ters to another station 150
miles away, which is further
tucked into another valley

blocked by another moun-

tain range 4500 feet high!

Fortunately, this deck has
3 aces and | drew them all.
First, there is a little knoll on
this island that will get me
up 500 feet above the lake.
Second, the Feather River
Canyon, although only half
a mile wide, is 3000 feet
deep, 40 miles long, and
pointed directly at Sonoma.
Third, Sonoma has a 2-meter
repeater on one of those

4500-foot peaks just outside

of town.

And the ace.up my sleeve
(without which we would

‘have lost the game) is my

portable quad antenna. 50
Watts and a vertical dipole
bought us absolutely noth-

-ing, but with the quad anten-

na described below, signals
were Q5 both to and from
the lake. See Photo A.

There were some specifi-
cations on this  quad,
though, that made it rather
unique. First of all, the entire
antenna and mast needed to
be disassembled and packed
into a bundle of sticks no
longer than a meter and - a
quarter {48"), a size suitable’
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Fig. 2. Feedpoint and balun detail.

for backpacking (if neces-
sary) a considerable dis-
tance. Second, it needed to

be put together in 15 min-
utes or less. Third, of course,

it needed to be cheap,
cheap, cheap. See Photo E.

- 1 decided to make the en-
tire antenna-supporting struc-
ture from 2-cm (3/4”) polyvi-
nylchloride (PVC) water pipe
and fittings. Photo B shows
the general construction
details, and Figs. 1 and 2
show construction details of
the quad. In working with
PVC fittings, | found that the
fittings were all tapered,
with the result that if the
pipe was inserted firmly into
the fitting, the assembly was
rigid enough to stay togeth-

" er without the use of pins,
glue, or keepers of any sort.

Furthermore, . the joint so
made is rotatable with a bit
of etbow grease. This allows
the quad fo go from hori-

‘zontal to vertical polariza-

tion {and anywhere in be-
tween to allow for polariza-
tion-rotation bounce off the

canyon walls) in a few sec-
onds time. '
For those of you who have
never done any aviation an-
tenna ‘work, the balun
shown in Photo C and Fig. 2
may appear strange. Note
that the center conductor of
the coax does not attach to
anything at the antenna end,
and that the antenna is con-
nected to only the shield
braid of the coax. The loss,
though, is about 0.1 dB, the
balance is near perfect, and
the transformation ratio is
1:1. (Note also that this
scheme grounds both ele
ments when this balun is
used on a dipole—affording
cheap and automatic light
ning protection.} The balun
fastens to the quad element
by means of solder lugs.
Photo D also shows that the
balun is firmly laced to the
PVC frame; if the balun is

not supported, the - coax.
braid will break at the solder
lugs.

The quad elements them-
selves are AWG 18 wire
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Photo D. A closeup of the balun attach point.

There  is . nothing sacred
about this size; my company
uses rolls and rolls of the
stuff, so | got it off the shelf.
AWG 18 gave us a 1.5:1 vswr
bandwidth of about 3 MHz.
if you need more band-
width, use heavier wire.
The proof of any antenna
is its gain. While 1 have not
been able to snigglé any free

time on the company anten-
na range for this product, a
bit of field testing using 2
calibrated Kenwood TR-7400
shows the gain of this quad
to be between 6 and 8 dB
above a reference dipole.
The most repeatable mea-
surement indicates a-gain of
6.5 dBd. There are many nar-
row, deep nulls on the back-

Photo E. The quad disassembied into a box of fittings and
pack of sticks. ' :

side of the quad, so that a
true front-back ratio is hard
to define. | can comment
that a machine in Reno that
was giving me fits at Alman-
or completely disappeared
into a null that was mea-
sured fater in excess of 30
dB. The main beam is fairly
wide; eyeball measurements

show the 3dB forward
beamwidth to be about 30
degrees wide.

Many thanks to Ron
N6AUB and Crover KC71W

for their help in field testing.
‘Also many thanks to the

ghost of Mt. Tehama, whose
explosion created the need
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for this antenna.
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