William . Orr, W6SAI
Assistant Editor

There’s no doubt about it. The sunspot cycle
is increasing and DX conditions are getting bet-
ter and better. European stations are being
heard on the west coast of W-land over the long
(VK) path in the early mornings—a sure sign
that “things are looking up.” Such rare prefixes
as ZD6, VQ8, FB8 and the like are starting to
put signals into all parts of the U.S.A. Like
bears coming out of a long winter’s sleep, some
of the big DX-guns are starting to climb out of
bed at 6 a.m. to scan the bands for some juicy
DX. The beams are coming out of mothballs,
all the war-weary 3000-volt filter condensers
(long covered with dust in the surplus bins) are
being snapped up. Yessir, the signs are point-
ing to another big DX season.

Is the big DX “wheel” the only man noticing
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Fig. 1. This is the approximate relationship be-

tween overall boom length and the power gain

expected from a 3-element beam. The gain of a
close-spaced 2-element beam is shown “A.”

these unmistakable signs? No, little Joe Ham
with his folded dipole and 120-watt rig is aware
of the coming DX-feast. He, too, is waiting with
anticipation for those elusive AC3’s and XZ's.
Poor little Joe! Guess what will happen to little
Joe, dear reader, when he calls the XZ along
with ten or twelve DX-minded hams all of
whom are running a full gallon into rotary
beams 70-feet high? You are so right. Little Joe
will go back to exchanging “handles” with the
nearest W9. He just doesn’t have a chance.

A word to the wise should be sufficient. With
over 120,000 licensed W-hams, it is a good bet
that at least half of them will be scanning the
DX bands along with Little Joe and his 120
watts and folded dipole. Little Joe, heed well!
The only way to work DX is to be LOUD! Lit-
tle Joe, what you need is a two-element close-
spaced parasitic beam to take the place of that-
folded dipole!

(A two-element beam? How naive! Don’t you
know that all the real DX men use three-ele-
ment 20-meter beams with 24-foot booms?—
Ed.) Perhaps so. But here is one DX man that
uses a two-element beam. W6SAI may not be
at the top of the honor roll of WAZ, but at least
he is not crowding the bottom of the list.

The little array to be described has proven its
punch in numerous pile-ups and brawls and has
come out on top with some choice DX-items.
On signal strength checks in Australia, Europe
and Africa the difference in performance be-
tween the “little wonder” and some of the best
3-element wide-spaced beams in the area has
been indistinguishable. This is not to say that
a 2-element beam is equal to a 3-element array.
The DX gain of the little 2-element array over
a dipole is about 5 db. The DX gain of a 3-
element wide spaced beam is about 8 db. The
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2-element beam has a boom length of less than
nine feet for 20 meters, and the 3-element beam
has a boom length of 24 feet. Quite a difference!

Figure 1 tells the story. It has been well es-
tablished by several independent sources that
the power gain of a 3-element beam 1s propor-
tional to the spacing between the elements, and
hence proportional to the total length of the
supporting boom. Maximum gain for a 3-ele-
ment array occurs at an element spacing of 0.25
wavelength. A gain of about 8.5 db. is obtained.
On 20 meters, this means an overall supporting
boom length of 35 feet. The gain drops slowly
as the spacing of the elements (and the boom
length) is decreased until at 0.1 spacing (using
a 14’ boom) the gain figure has dropped to 6 db.

Most 3-element beams use a 24’ boom length,
and the power gain of such an array is about
7.5 db. (Individuals claiming more gain for
their 3-element beams than the above figures
should be viewed with amusement, if not amaze-
ment).

Now, let's look at the “little wonder” two-
element beam. If the two elements are spaced
0.12 wavelength apart, and the parasitic element
is used as a director, a power gain of slightly
over 5 db. may be obtained. This is only 1 db.
less than a 3-element beam using a 14’ boom,
and only 2.5 db. less than a 3-element beam
using a 24’ boom. How important is this drop in
signal strength of 2.5 db. compared with the
tremendous advantage of using a short, eight-
foot supporting boom?

Let’s pause a moment and indulge in some
investigation of this interesting point:

One day, a few years ago, the writer and
W6VAT (now W4EFJ) conducted some tests.
W6VAT was equipped with a variable auto-
transformer in the primary circuit of his trans-
mitter high-voltage supply and was able to run
his input from zero to 700 watts at will. W6SAI
took the antenna off his trusty receiver and put
in its place a small bit of wire, pruned until
W6VAT was about §7 when running full input.
WG6VAT thereupon sent various test signals at
different power levels, and the signal strength
was noted at W6SAI. The tests were conducted
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Fig. 3. General working view of the 2-element
parasitic beam.
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Fig. 2. Typical gain figures for a 2-element para-
sitic array (director and radiator) tuned for
maximum “‘on-the-nose.”

on ¢.w. no S-meter being used, to duplicate ac-
tual conditions found when working DX. It was
found that the absolute minimum change in
power that could be accurately noted was 3 db.
(A power change of 2). Changes of power less
than this were not noticeable, no matter whether
W6VAT was S2 or §9. This information was
duly noted in the station log book. The idea of
trying a 2-element beam was born as the result
of these tests. If a variance of 3 db. was allow-
able, why not deliberately drop 2.5 db. or so,
and use a compact beam that would not give
the neighbors high blood presure when it was
erected?

A Practical 2-Element Parasitic Array

The maximum power gain obtainable from
one parasitic element is obtained when this
element is acting as a director. Under these
conditions, the parasitic element is slightly
shorter than the normal resonant length, and 1s
spaced about 0.12 wavelength away from the
driven element of the beam. A gain vs. element
spacing for a beam of this type is shown in Fig.
2. An element spacing of 8V2’ for the 20-meter
band is just about optimum for maximum for-
ward gain. The front-to-back ratio of a beam of
this type is of the order of 10 db. The front-to-
back ratio of a good 3-element beam is about
25 db. However, very few signals arrive direct-
ly at the “back” of the beam. Local ground-
wave signals may do that, but the usual 1200 to
1500 mile distant “local” QRM that is so both-
ersome on DX contacts is usually high angle
skip that arrives at an angle of 30 to 40 degrees.
The discrimination of a two-element beam to
signals arriving at such an angle is comparable
to the discrimination of the larger 3-element
array. Thus while the smaller beam may not
offer as much rejection to ground wave signals
arriving from the rear, it does a very respect-
able job on rejection of high angle signals that
sneak up behind it.

Armed with this information, a 2-element
parasitic array was built ‘and placed in opera-
tion on the 20-meter band. The results were so
gratifying, that this little story is the result. This
antenna may be the answer to your problem.




Construction

The 2-element array is shown in Fig. 3. The
boom consists of an 82’ length of rectangular
dural tube, measuring 2x3” in cross section,
and having a wall thickness of 0.064.” A boom
as short as this requires no top guys or bracing
to hold it steady. Another local ham, making
a “Chinese copy” of the beam, used a section of
round, 2” steel TV mast for the boom. It
worked just as well as the rectangular dural
tube, and was a lot cheaper.

The two elements are composed of 6 pieces
of 12-foot dural tubing, 3 pieces to each ele-
ment. The center sections are 138” diameter.
with an 0.050” wall, and the tips are made
of 142” diameter material, with an 0.032” wall.
The elements may be made of either 24ST or

28T dural. Because of the sky-rocketing sur-
plus prices of dural tubing, it is almost as in-
expensive to buy new, clean pieces of tubing
from a large metal supply house than it is to
buy beat-up surplus tubing at the junkyard!

During a series of prelimi tests on this
antenna the two elements were insulated from
the boom, with a switching arrangement allow-
ing either element to be grounded to the boom.

Fig. 4. Detail of the metal plate and clamps that
hold the elements to the boom.

It was found that if a metal boom was used, it
was imperative to ground the elements to the
boom. A simple mounting was made from a
plate of dural and two TV mast clamps that
would hold the elements securely to the boom.
This assembly is shown in Fig. 4.

If a wooden boom (such as a length of 3x4”
lumber) is used, the elements need not be con-
nected (grounded). The director is left “float-
ing” in this case. A metal boom is recommend-
ed, however, as it aids greatly in making a me-
chanically rugged structure.

Element Lengths

The response of the 2-element beam is broad

enough to cover the whole 350 kilocycles of the
20-meter band. However, the elements should

be set for lowest standing wave ratio on the
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Fig. 5. Dimensions and gain figures for a 2-ele-
ment beam tuned for optimum performance in
the CW portion of the 20-meter band.

transmuission line for that portion of the band
in which the operator has the greatest interest.
Since W6SAI was primarily interested in CW
operation, the beam was cut to 14,100 kc. as
shown 1n Fig. 5. For phone operation, the beam
should be cut as shown in Fig. 6. In either case.
the operation of the beam is identical. The
SWR curve is merely shifted back and forth
from the CW portion of the band to the phone
band. In practice, no operational difference has
been found when operating the beam several
hundred kilocycles from the point of resonance.

The Feed System

The feed impedance of the antenna is very
close to 16 ohms. The beam may be fed with a
300-ohm line, and 72 ohm matching transform-
er as shown in Fig. 7, or a coaxial line and
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Fig. 6. Dimensions and gain figures for a 2-ele-
ment beam tuned for optimum performance in
the phone portion of the 20-meter band.
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SWR meter. If the meter reading can be
brought down to 0.1, or less, of the full-scale
meter reading, the antenna may be assumed
to be tuned in a satisfactory manner.
{. The frequency of the grid-dip oscillator or
exciter should be varied across the 20-meter
band. The point of lowest SWR is the res-
onant frequency of the antenna system. This
point of lowest SWR may be varied several
hundred kilocycles by the setting of the
gamma condenser. It is not necessary to
change element lengths of the antenna to
position the resonant frequency in the ama-
teur band.
If it is not possible to obtain a minimum
resonant reading of 0.1 of full scale reading
on the SWR meter by rotation of the gamma
condenser, the length of the gamma rod
should be changed slightly, 2” at a time.
After each change, a new SWR reading
should be taken after the gamma condenser
is re-resonated. It is suggested that the rod
be lengthened at first, rather than shortened.
6. Several duplicate beams have been built to
the above pre-cut dimensions and have all
performed in fine style. If your beam is
located in a reasonably clear area, these
dimensions will probably work as-is for you.
Try and stay clear of overhead power lines,
tin garage roofs and the like. If a nearby
powerline cannot be avoided, position the
beam either above or beneath the line. Locat-
ing the beam in the same horizontal plane
as a nearby power line is the best way of
funneling your signal into the nearby TV
sets that I know of!

&
L]

Fig. 7. It is possible to use twin-lead as the feed-

line for the 2-element beam. This drawing illus-

trates the method of a cutting short length of

twin-lead to serve os a quarter-wave matching

transformer. This method of feed is useful when
a balanced system is called for.

gamma match may be used. Personally, I feel
that the open wire line is to be frowned upon,
since it is necessary to split the element to feed
it with a matching transformer. This entails a
lot of work and numerous difficulties of a me-
chanical nature. One way around this problem
is to match the 300-ohm line to the driven ele-
ment of the beam with a T-match.!

However, the coaxial feed system and pi-net-
work tank circuit have become extremely popu-
lar in the last few years, and this arrangement
is recommended over all others. A suitable
gamma match for 52-ohm coaxial line is shown
in Fig. 8.

(Continued on page 58)

Gamma Adjustments

If the antenna is set to the measurements
given in Figs. 5 and 6 there are no real “anten-
na” adjustments. The two adjustments to be
made are the setting of the gamma condenser,
and the correct length of the gamma rod. If the
dimensions of the gamma rod specified in Fig. 8
are followed, the setting of the gamma may be
considered to be correct. The one remaining
adjustment is the gamma tuning condenser. A
standing wave meter, such as shown in Fig. 9
is needed. This instrument should be placed in
series with the coaxial line to the antenna, and
then this procedure followed:

1. Attach the SWR meter to your exciter and

suppl e or tw i ;
Ry Co o waits of power to the Fig. 8. This is a mechanical drawing of a possible

SWR meter—enough 1o cause a full scale
reading on the meter. In many cases, a grid-
dip oscillator will deliver sufficient power
for full scale reading of the SWR meter.

2. Attach the output terminal of the SWR meter
to the coaxial line of the beam antenna.
Note how far the meter drops back from full
scale reading when the antenna line is con-
nected to the meter.

3. Have an eager assistant slowly rotate the
gamma condenser for lowest reading on the

1. “The Terrible T, and Gamma, Too,” William I. Orr,
WESAI, CQ, October, 1953, page 15.
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gamma matching assembly. A small metal utility
box houses the 150 uufd. double-spaced tuning
condenser. The box must be sealed at the seams
with “roofing compound.” The gamma condenser
is mounted on ceramic stand-off insulators. A
quarter-inch hole in the side of the box allows
the slotted shaft of the condenser to be tuned
with an insulated screwdriver. The gamma rod is
attached to the box by a 12-inch high feed-thru
insulator. A coaxial cable connector is mounted
on the end of the box and then the box is secure-
ly grounded to the metal boom.




YOU'LL MAKE MORE
CW CONTACTS!

.. . with these clean keying,

fast operating Johnson keys

DELUXE
HAND KEY

Perfect for heavy duty amateur service, these deluxe
hand keys are rugged, durable, and operate with o
light keying touch. ® Well insulated ® Heavy die
cast base with brass connector strips ® Chrome
plated key arm e Large 4" coin silver contacts
® Improved Navy-type knob e Adjustable steel
bearings and key arm spring. )

Cat. No. 114-320 Black wrinkle )

enamel base, Net Price $4.10 '

Cat. No. 114.321 Polished chrome
plated base. Net Price 5.10

PRACTICE KEY 9“‘"

An inexpensive practice key-—perfect in design for
the average beginner. All the metal parts except the
base are nickel plated. Furnished with an adjustable
key arm spring and smooth action bearings. Contacts
are of 8" coin silver. Net Price
Cal. No. 114-300 Molded phenclic base. . ......... $1.75

_ljf.._, F. JOHNSON COMPANY
293 2nd Ave. Southwest, Waseca, Minnesota
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EASY TO LEARN CODE

Itis easy and pleasant to learn or increase
speed the modern wuﬁ — with an Instructo-
g:ph Code Teacher, Excellent for the
: inner or advanced student, A quick,
practical and dependable method Available
tapes from beginner's alphabet to typical
messages on all subjects, Speed range 5 to 40 B :
WPM. Always ready, noQRM, beats having et
someone send to you. :

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher liter- .
ally takes the place of an operator-instructor
and enables anyone to learn and master code
without further assistance, Thousands of suc-
cessiul operators have ""acquired the code’’ with the Instructograph
System. Write today {or full particulars and convenient rental plans.

INSTRUCTOGRAPH COMPANY
Dept. C., 4701 SHERIDAN RD., CHICAGO 40, TLL.

"SHORTENED BEAM

Plumbers delight construction!

SWR 1.1 band width 200 kec. link 50 ohm coax
center loaded coils. “T"”" Mount. Pre-tuned. 61 ST
Aluminum. Coax connector. .1 wave spacing.
| 16" elements. 2 El 7 Ibs. 3 El 112 Jbs. 3 El &6
DBM 2 El 4'4 DB over dipole. 2 El 7. 3 El. 13’ boom.
2 El $40.00 3 El $52.00
Three coils beam $15.50

All prices f.0.b. Easton, Pa. Write for literature.

ARVY ANTENNA, (W3LYP)

Raubsville Pennsylvania

and instructions for

58 o CQ e February, 1955

(from page 57)

Finn, LBSYB, now in OX-land says that last of LBSYB
QSL’s should be on their way by January. Fin will be
on from Jan Fayen for ONE day next Summer. . . .
Fan, FMTWN, seeks Montana, Oregon and North Dakota
to complete WAS. He may be found daily on 14 Mec. from
1300 to 1400 GMT except on Thursdays and Saturdays
when he works phone on 14150 (Tks to WHEKUJ). . . .
REMINDER: Bob, GZR0O, may be heard from Cocos as
ZC2ZRO on or about Feb. 6 to 8. Then from Mauritius as
VQSAY. Also, If things went well, WEMHEB, may be
heard from TI9 around this time. 73 Dick

Two-Element Beams

(from page 14)

15 Meters

A small duplicate of this beam was made
for the fifteen-meter band. One-inch diameter
elements were used, with 78" extension tips on
the ends. The complete beam dimensions are
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A view of the two-element parasitic installation
at WESAL

shown in Fig. 10. The beam is light enough
to be turned with a heavy-duty TV-type rotator,
such as the Cornell-Dubilier model TR-12. One
of the new TV crank-up towers may be used
for the installation of the beam.

At first, the 15-meter beam was stacked above
the 20-meter beam, with a separation of about

(Continued on page 63)
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Fig. 9. Simple SWR measuring bridge for use
with 52-0hm coaxial lines. A watt or two of r.f.
at the operating frequency is applied to the “in”
connector, and the r.f. level adjusted for full-scale
meter deflection. The antenna coaxial line is then
attached to the “out” connector. For SWR of less
than 1.5:1.0 the meter should drop to 0.1 of @
full scale reading.

4 feet between the two beams. A SWR check
showed that the two beams detuned each other
about 200 kilocycles. Oddly enough, the 20-
meter beam was detuned to a lower frequency,
while the 15-meter beam was detuned to a
higher frequency! It was as if bringing the two
beams together physically actually pushed them
apart, electrically speaking.

The beams were used for a month or so, but
the degradation of performance on each band
was very noticeable. Over the objections of the
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Fig. 10. Suggested dimensions of a 2-element 15-
meter beam antenna,

XYL, a second tower was procured, and the
15-meter beam erected on it. It immediately
began to “bore a hole” in the band. It is obvi-
ous that a little more thought must be applied
to the problem of stacking two beams on one
tower.

In any event, the operation of the beams
proved the original contention: a 2-element
beam is an excellent DX antenna for those who
prefer not to decorate their house with a full
sized 3-element wide spaced beam. Try it! I

know you will be pleasantly surprised with the
results.

SURPLUS BARGAINS

MINIATURE METER

0-500 Microamps, 134" scale, Bakelite case.

An accurate tlnf meter ideal for GD $3_77 EA.
dg

3 for $9.57

meters, SWR Bridges, ete.
BRAND NEW o e
AMERTRAN PLATE TRANSFORMER
Pri. 115 V. 60 cy. See. 1120-0-1120 Volts @ 650 ma, CCS.
Full cast aluminum case, $l|4 97

BRAND BEW .ccoocomiieomiecosissecsimosooms
OIL CONDENSER SPECIALS

Brand New. Ceramiec Ins.

| MFD 3000 VDC.......51.87 4 MFD 2000 YDC........$3.97
6 MFD 1500 VDC........... 227 2 MFD 2500 VDC............ 3.97
2 MFD 2000 VDC......... 1.57 4 MFD 2500 YDC..... ... 5,57

G. E. RELAY CONTROL

(ldeal for Model Controls, Ete.)
Contains a sigma midget 8,000 ochm, relay (trips at less than
2 MA), high impedance choke, bi-metaistrip, neon pilot
and many useful parts. The sensitive relay alone is worth

S Ive Ty D tote $l 27 Each 10 for $9-87

low price of
MOBILE RELAY

6 VDC Ceoll SPST. 30 amp contact for Dynamotor starting
plus extra contacts for silencing receiver,

SPST normally closed. Made by SBtruthers 87

Dunn. Speelally priced at ... ¢“

WIRE WOUND RESISTOR KIT, 25 popular $-| 97'
-

assorted—3, 10, 20, 50, 100 watt ... Kit
6 Veolt DC Input, 425 Veolls @ 375 ma Output. Made by

MOBILE DYNAMOTOR
Elcor and $27.97 )

Pioneer . R PPt Rt hpy A e
NON-INDUCTIVE RESISTORS

9 ohm 100 watt Carbon. Use in combination for any values.

6 tor 91,47

e e h
Min. Order $3.00—25% with Order—F.0.B. New York.

PEAK ELECTRONICS CO.

66 WEST BROADWAY, NEW YORK 7, N. Y.
PHONE WORTH 2-5439

NEW! FREE CATALOGUE!

For bargains in surplus that can't be beat
GET YOUR FREE COPY TODAY!

MONTHLY SPECIAL: 2 SPEED HOBBY MOTOR. With

oscillating arm. 12 or 24 YDC or 110 VAC..................... $3.95

J. J. GLASS ELECTRONICS CoO.
LOS ANGELES 15, CALIF.

1624 S. MAIN ST.

8 WIRE CONTROL CABLE

Twe XNo. 16, Six XNo. 20 tinned stranded ecopper, rubber
insulated coded leads. Waterproof rubber jacket. Woven tinned
copper armor shield overall, Dia. 7/16 inch. Continuous lengths
up to 400 ft. Minimum order 100 ft. Shipped Express only,

charges collect, F.0.8B. Chicago Warehouse

T R e e e I T D
TRANS-WORLD RADIO-TELEVISION CORP.

6639 S. ABERDEEN ST. CHICAGO 12, ILL.

B e e o e e e L L P N N
AN/APR-4 COMPONENTS WANTED

In any condition. NEW HIGH PRICES. Also top prices for: ARC-1,
ARC-3, APR-1, APR-5, ete. Frequency meters TS-173, 174, 175,

323, ete., and other *“TS-"" and standard Lab Test equipment,
especially for the MICROWAVE REGION: ART-13, RBC-348,
BC-221, LAE, LAF, LAG, and other quality Surplus equipment:

also quantity Spares, tubes, plugs and cable.
ENGINEERING ASSOCIATES
434 PATTERSON ROAD DAYTON 9, OHIOD
W i N N N N N N PN NN NSNS N NN NSNS N

ATTENTION HAMS

We are anxious to secure Frequency Meters such as
BG-221s, TS-173s, TS-174s, TS-175s, TS-323s, TS-186s.
Please gsend a complete deseription to Weston Labora-
tories, Box 407, Littleton, Massachusetts.

February, 1955 e CQ e &3





