Three-Band Quad for Field Day
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1ELD DAY always hrings out innovations in
Funtemm arrays. One answer to this need is a

cubical quad — u three-band quad that can
be assembled and dismantled with ease and which
ig collapsible to a size that is readily transported
in a car. This seemed like an impossibility at
tirst, but it was decided that un attempt would be
made anyway.

For quick assembling and dismantling, it was
obvious that it should not be necessary to re-
string the six wire loops each time. This problem
was solved by using stranded wire for the ele-
ments and fastening them permanently to the
spreaders. The spreaders, with the element wires
still attached, may bhe formed into two neat
bundles when the spreaders are detached from
the mounting spiders. The elements, being semi-
flexible, are not damaged by this process. The
mast is cut into two sections, and the remaining
components are small enough to present no prob-
lem.,

The Spider

The mechanical heart of any quad antenna is
the spider — the meunting for the spreaders.
These were made as shown in one of the photo-
graphs, One d-foot length and two 2-foot lengths
of 1L ® 3/16-inch aluminum angle are welded,
at right angles and face downward, to one face
of o 8Yi-inch square, of i4-inch aluminum sheet.
At the center of the square on the opposite side,
a 4Ls-inch length of aluminum tubing is welded.
This tubing has wn vutside diameter of 2 inches
and a wall thickness of 0.25 inch. The outside
diameter is shaved down so that it will make u
" 7#42 Brooksbie Rd., Bedford, Mass.
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After fabrication of a few simple components, this three-
band quad can be put up by two or three men
in a matter of minutes,

Although the quad antenna described
in this article was designed specifically
with portability in mind, we have a
strong suspicion that more than a
Jew will be tempted to try it for home-
station use. It should be well suited
for both purposes.

Transportable Array for
10, 15 and 20 Mefters

BY ERNEST H. ADOLPH,* KIDRX

snug fit inside the end of the boom. This construe-
tion makes a very rigid support for the spreaders
and will take the strain of hauling the yuad up
and down. All material should be grade 6061-T6.

Spreaders

The spreaders are 12-foot bamboo poles. They
are fustened in the spider legs, by means of
stainless-steel strap-type elamps, in such a posi-
tion that the butt ends of diagonally-opposite
spreaders are separated 18 inches. Tu fucilitate
rapid assembly, a paint mark at the point where
each butt should rest. will be helpful.

Elements

The sketch of Fig. 1 shows the dimensions of
the elements which are made of stranded alumi-
num clothesline (about 14 inch in diameter), ‘The
driven clements and the parasitic clements have
the same physical dimensions. The reflectors,
however, are tuned to u lower frequency by in-
serting a loading coil in each. The dimensions
of the elements and the loading coils are based
on frequencies centered on what have proven in
the past to be the most productive segments of
the three bands in Field Day operation. These
segments are the c.w. section of the 20-meter
bund, the entire [5-meter band, and the phone
portion of the [0-meter baud, The three driven
elements are connected together at the feed
points, as indicated by the dashed lines in Fig. 1,
and are fed by s single coaxial line,!

After the spreaders have been mounted on the
spiders, the distances shown in Fig. | are marked

U Hess, “Single-Line keed for Tﬁ-Band Quads,” QS7,
August, 1959,
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Fig. 1-—Sketch showing the dimensions of the parasitic
elements. Dimensions for the driven elements are the same,
but there are no loading coils and the bottom ends are
brought to a common feed point as
indicated by the dashed lines,

off and Y4-inch holes are drilled through the
bamboo. The clothesline is fed through the holes,
and then the spreaders are squared up. To pre~
serve this alignment, stainless steel tie wires are
used which prevent slippage of the clothesline in
the holes. See Fig. 2. The ties should be given a
vout of epoxy, und the bamboo poles may be pro-
teeted against weather by applying boat resin.

A 1 X 3-inch piece of li-inch Plexiglas is
drilled to form the insulator at the feed point
of the 15-meter driven element. The open ends
{feed points) of the 10- and 20-meter driven cle-
ments are brought to this same insulator where
all three elements, and the RG-58/U transmis~
sion line, are connected in parallel. In each of the
parasitic elements, the tree ends of the clothes-
line are brought to the respective loading coils.

Boom and Mast

A 30-foot length of 2-inch aluminum irrigation
pipe (0.05-inch wall) is cut up into three sec-
tions — two sections of 1014 feel each for the
portable mast, and one of 844 ft. for the boom.
The ends ot the boom are slit for a short distance,
and clamps are used to sccure the connection to

A pair of sturdy quad "spiders’” made from aluminum
stock. The supporting arms of angle and the tubular boom
coupling are welded to the square plate.
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the spider. Care should be taken to keep the in-
side surfaces of the boom ends, and the outside
surfaces of the short sections of tubing welded to
the spiders, free from burrs or grit of any kind,
since these may cause the joint to freeze up, mak-
ing it difficult to detach the spiders from the
boom. It is a good idea to coat each of the sur-
faces with heuvy grease, such as DC-4,

The two scctions of the mast are joined to-
gether by a dowel insert which makes a snug fit

i 'y P

The butt ends of the spreaders are fastened in the grooves
of the spider arms by means of stainless-steel clamps.

£ i

The driven elements are fed in parallel by a single

transmission line of RG-58 /U coax. Stainless-steel washers

on stainless steel screws separate the copper of the line
and the aluminum of the elements.

The loading coils for the parasitic elements are wound
on b-inch lengths of %-inch phenolic rod, alf to a winding
length of 4V inches. The conductor is one sirand of the
aluminum clothesline used for the elements. The 20-meter
coil has 16Y4 turns, the 15-meter coil 16 turns and the 10-
meter coil 14 turns for the design frequencies used by the
author. After winding, the coils should be coated with boat
resin or varnish,

The quad “"package.”” The boom, and mast sections, with

guys wrapped around the upper section, are in the fore-

ground. To the rear are the spiders, and spreaders
wrapped in a protective covering.

31



Fig, 2--Sketch showing the manner in which the element
wires are tied to prevent slipping at the spreaders.

inside the tubing. Wood screws are used to fasten
the tubing to the insert, and the joint is rein-
forced with adjustable clamps on either side,

At a point about 3 feet down from the top of
the mast, » clamp made of l4-inch aluminum is
fastened to the mast. Immediately above the
elamp is a spacer about 2 inches long made of
aluminum tubing that will slide easily over the
mast. The clamp serves as a stop for the guy ring,
and the spacer keeps the guys clear of the clamp.

Three guys of nylon rope are used. A total
of about 100 feet will be adequate. Nvlon rope
has great tensile strength, but it will not stand
up well under abrasion and therefore must be
protected from chafing against sharp edges. The
holes in the guy ring are fitted with metal
“thimbles.”” The guy rope is looped uround the
thimble and the free end is tied back on the
standing part of the rope with twine.

There are several ways in which the boom may
be attached to the mast. OOne method using u
metal plate and U bolts is shown in Fig. 3.

Putting the Antenna Up

In erecting the quad, u few pointers may be
helpful. With one set of spreaders and elements
mounted on a4 spider, lay the assembly Hat on the
ground with the boom sgtud of the spider facing
upwurd. Hold the boom vertically and fasten it
to the spider. Asscmble the other st ot elements
and likewise place it flat on the ground. Then
swing the boom with the first set of elements at-
tached up into an inverted position and fasten
the second end of the boom to the second spider.
Assemble the mast and attach it to the center
of the boom. Then raise the mast to a vertical

. -MAST.

Fig. 3—A metal plate and four U bolts may be used to
attach the boom to the mast.
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A hardwood dowel joins the two sections of the mast,

Guying ropes, guy ring, spacer and clamp.

position and anchor the guys. The total weight,
including the mast, is only 47 pounds, so two men
can easily hold the mast vertical while the guys
are being secured.

Adjustment

The refiector loading coils were adjusted for
maximum froni~to-back ratio using a field-
strength meter. In doing this, the quad was
mounted close enough to the ground so that the
20-meter loading coil could be reached. Then a
stepladder was used to reach the other two load-
ing coils. When the antenna was raised to its
full height, the adjustments of the 10- and 15-
meter elements were found to remain satisfactory.
However, the frequency of maximum front-to-
back ratio on 20 inereased by about 50 kiloeveles,
g0 it. is probably advisable to malke the initial
adjustment for a frequency somewhat lower than
the target frequency on this band.

Packing for Transporf

To avoid any possible confusion, it ix u good
idea to code the four spreader poles in cuch ele-
ment with numbers. In dismantling the antenna,
use the reverse of the procedure described for
assembling. Lower the assembly so that one cle-
ment lies flat on the ground: detach the mnast.
Then disconnect the boom from the element [ying
on the ground. invert the boom, placing the other
element Hat on the ground, and remove the boom.
On each element, remove the spider, witheut dis-
turbing the positions of the spreaders. Fold one
spreader arm back over on top of the opposite
one, Swing the two remaining arms parallel to the
first pair, keeping the element wires reasonably
taut. Then roll the two side spreaders toward the
center pair, winding up the wire on the spreaders
as you go. Wrap the bundle in a protective wrap-
ping (I used tar paper because it was handy)
and secure with twine. With & maximum length
of 12 feet, the quad in knockdown form can be
easily transported in a station wagon or on &
ski rack.

tContinued on page 150)
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G4 zu NEW CB=10 NEW
A TRULY "3% igsrﬂg:A?\d
F— DUALLY DRIVE R

"G4ZU PAT.”  mETER ENTHUSIAST AND THE
CITIZENS BAND OPERATOR-—~
RANGE 26,965 KC TO 29,700 KC
Maximum results by use of dual driving and a unique phasing
network, providing high gain, high front to back ratio and low
i‘.‘:WR. Again the no-coil no-trap construction, Matches 73 ohm
ines.

Powerful aperation on each band through scientific broad-
banding, Made entirely of high tensile aluminum afloy.

Write for descripfive bufletin.

Longest element—17/ Boom—4' &'

Weight—5%2 Ibs.
G4ZU 10, 15 & 20 Minibeam—Light in weight but not in
performance. 16 lbs. 13’ 4 turning radivs.......$89.50

GAZU 20, 40 Birdcage—A 20-meter beam and 40-meter an-
tenna with a turning radius of 9/ 6%, (Just « tiny bitlargerthan
a 10-meter beam) 14.5 Ibs. v vvvvinrennenanenns $87.25

24’ zoom up mast with hardware fo match. .. ...... $7.25
Tribanders, verticals, single band beams, dual band beams,

multiband dipoles, corner reflectors, unipoles, cardioids. If they
are made by Telrex, HyGain or Andrews we can supply them,

ROHN TOWERS ROHN TOWERS ROHN TOWERS
A size and weight for any installation. Hundreds of combinations,
Don’t revise until you see what we can devise.

Antennas are our only business—If you have o problem or
«are going to purchase antenna
Credit gear—write us. We will answer
. you cheerfully without obliga-
Available 5, on your part,
.

Immediate
Delivery

_HOUSE of ANTENNAS il

MASTER SERVICE COMPANY Tel. SO 8.9282

"THE NEAREST THING
TO A PRIVATE TUTOR"

(ELECTRONICS ILLUSTRATED~JULY 1958)

CODE INSTRUCTION

®  ONE OF THE

TAPEDCODE FINEST CODE

COURSES AVAILABLE

Western Union, Railroad, Navy & Amateur
aexperience provided background for this course

CONSIDERING THE RE-USABILITY OF THE
RECORDING TAPE THIS IS THE MOST IN-
EXPENSIVE COMPLETE CODE COURSE ON
THE MARKET TODAY.

NOVICE TAPE—) hour of basic instruction using voice
and code characters together and 1 hour of practice

material to 8 WPM........... rvesssenenen. $6.50
ADVANCED TAPE—2 hours of practice material 9 to
1 Meevaronanannnones verererreraesaa .

Practice material includes both plain language and
5-character coded groups, {etters and numerals mixed,

Top quality Acetate tape, 12007 on 7'/ reels recorded
dual track at 3% IPS,

A postcard will bring you the name of your nearest
distributor handling this fine product.

DISTRIBUTOR INQUIRIES INVITED
N TAPEDCODE ¢ BOX 31E, LANGHORNE, PA./
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should be made as low-loss as possible by using
good insulation and as large wire as is practical.
There are no capacitors to break down as in traps,
and the 120-zh. coils have been used with a kilo-
watt transmitter input with no ditficulty.

We have not found any exact formulas to
determine the relationship between the lengths
of wire, loading coils, and the two {requencies.
The antennas ure very simple to adjust with o
grid-dip meter coupled to a single-turn loop
connected to the feed termivals, ag quite small
changes in the wire lengths result in appreciable
changes in resonant frequencies.

This principle can be extended: that is, by
using two sctg of coils, operation on three fre-
quencies ig possible, on four frequencies with
three sets of coils, and so on. However, these get
very complicated to adjust, since the second set
of loading coils changes operation of the first
set somewhat, und the adjustment process geis
rather tedious. HEF—]

Three-Band Quad
(Continued from page 32)

Materials

The total cost of materials for the quad is about
$55.00. A 30-foot length of 2-inch irrigation pipe
can be obtained from Sears for approximately
$8.50. Material for the spider is generally avail-
able from dealers in metal stock -— look in vour
phone bhook. “Heliare” and other welding
facilities are becoming more numerous every day
and are now located in most cities. Again — con-
sult your telephone directory. The author ob-
tained the bamboo spreaders from the Mohawlk
Venetian Blind Clo., 36 Cameroon Ave., {'am-
bridge, Mass. There are other sources in both
east- and west-coast areas. Be sure to ask
for poles that are free from cracks. Aluminum
clothesline is available in hardware stores. You
will need about 350 feet. The brand I happened
to find is called Aluminum Dog Run and is
manufactured by Nichols Aluminum and Wire
Co., Davenport, Iowa. [t is guaranteed not to
oxidize — an advantage in this application as
well ax in the originally intended one.

Both electrically and mechanically, this quad
has performed in excellent fashion. The first
night on its Field Day christening at KIDRX/1
set up at Mt. Ascutney, Vermont, it withstood
40~ to 50-m.p.h. gules, remnants of a tornado,
with no damage. OET—]

More Sock for Cents Antenna
{Confinued from prage 50
had been depleted of solder. So we made the
only cash expenditure necessary in assembling
this antenna: we bought 25¢ worth of solder at
the loecal solder shop.
So that’s it! MORE SOCIK FOR CENTS!
Ridiculously simple, isn’t it? Proof once aguin
of the fabulous innovations that ecan result
from a little perseverance and that ubiquitous
Aladdin’slamp of ham radio: the junk box! |HEF—]



