Antenna wire doesn’t photograph too

well, but this shot will give you an

idea of the physical layout for
WB8BKP's Bi-Square.

THE

BI-SQUARE
BEAM

.+« 64 Working the Wosrkd on 90 Watts

GEORGE W. MORROW, W8BKP*

Anyone who has worked 77 countries since the war must have something
special at his shack. WB8BKP modestly gives the credit to his Bi-Square

beam.

AHTEEH;\E being the most talked of subject in
amateur radio today, this simple beam and

an additional element which may be added to
give improved results is of interest to every DX
minded ham. The radiator alone will perform
well, and by adding the parasitic element the re-
sults are really “hot.”

The single element or Bi-Square is a horizon-
tally polarized radiator concentrating most of its
radiation at low useful vertical angles. The radia-
tion is bi-directional, at right angles to the plane
of the wires in the radiator and, while not too di-
rectional horizontally, the nulls are very notice-
able (off the ends). The horizontal polarization
of this antenna results in & minimum of noise and
a maximum of signal pickup on reception, and
high ground reflection efficiency when trans-
mitting.

Theoretically, the radiation resistance of an
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In this article he shares his secret with all who are interested.

antenna is unimportant from the standpoint of
efficiency, so long as it is a sizable percentage of
the total -resistance. The high voltages encoun-
tered when the radiation resistance is low com-
plicate the insulation problem. The chief advan-
tage of a high radiation resistance is that the
antenna is not so critical as to frequency. This
means the antenna is not eritieal in adjustment
and can be used with equal effectiveness over the
present 28 mc amateur band, both for transmit-
ting or receiving. Because the Bi-Square has a
high radiation resistance (higher than the average
doublet), ordinary inexpensive insulators may be
used for suspending the radiators. It also means it
1 easy to tune up and get going, and on reception
one part of the band will not be “hotter” than
another.

Construction
The supporting pole need not be of particu-
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As viewed from obove

ANT

TOP OF POLE 40" HIGH
NO CONNECTION AT TOP

570 OHM LINE TO RIG
2'3" UP FROM SHORTING BAR

“SATTACH GUY WIRE HERE TO MOLD ~
ELEMENTS NEAR SOQUARE

=14 WIRE SPACED 4", STUB A LINE

Flr. 1. Bi-Square radiator (left). Wire lengths as
relativel
on wuoj spreaders with no direct connection to Bi-Sq

NO CONNECTION

TEMPORARY SHORT AS
DIRECTOR

PERMANENT SHORT AS
REFLECTOR

ilvtn in text are not critical. High radiation resistance remains
stable in wet weather. Radiation is at right angles to plane of wires. Parasitic element (right) is mounted
uare. Addition of radiator lowers vertical angle of radiation

and increases gain,

larly large cross section since there is little strain
or pull upon it. A 40-foot pole constructed of
2" x 3" has been used here, but surrounding trees
or buildings may be such as to require greater
height to get the radiator in the clear.

Because neither the current nor voltage reach
a high value the loss in the wood pole is negligible;
the pole is not in a strong field.

The radiator elements are laid out as in Fig.
1. The top legs of each radiator should be ex-
actly 163" long and the bottom legs 16’8" for
optimum performance from 28 to 28.5 me. The
insulators for the bottom legs attach 23’ down
from the top of the pole or from the point where
the top legs attach to the pole ‘if not the top’. Each
radiator is insulated with an ordinary 3" glass
insulator at the top and bottom where attached
to pole. At each corner of the radiators there is
attached a guy wire insulator. A long guy wire
from this point to the guy anchor point is used to
guy the array. If the length of each radiator is
equal and they are attached to the pole as
described, when the guys are pulled tight the re-
sult is a near perfect square. It is necessary for
proper operation of the radiator that the legs of
the radiator form a near perfect square.

The transmission line may use anything from
2 to 6 inch spacing although 4" spacing is recom-
mended since the radiation from

such a line is less than from a 6" FREQ. Sing
spaced line. It is not so eritical | ™M©
that slight variations in spacing will 28.0

have a noticeable effect on the surge
impedance. A ten foot length of
line, approximately a quarter-wave
stub, is cut and attached to the
radiator and this line is used to
tune the array to resonance.
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METER

Bisquare + Reflector

Fig. 3. Field strength read-
ings taken on Bi-Square
with and without reflector.

Tuning the Beam

As a resonance indicator a 6.3 volt dial lamp
with 2" leads and clips soldered to it or a low
range r-f meter can be used. In our case we
used the dial lamp.

The transmission line is inductively coupled to
the final amplifier. At the radiator end of this
line we attach a make-shift doublet, which is
under the Bi-Square radiator, a few inches off the
ground. Power is now fed to this makeshift an-
tenna and our dial lamp resonance indicator is
glid up and down the stub to locate the point at
which to attach a shorting bar. This resonance
point 18 not sharp and ig indicated by maximum
brilliance of the lamp; this is usually about 8’6"
down the stub from the radiator.

The resonance indicator is removed and re-
placed by a heavy, well-soldered shorting bar at
the resonant point. This point is zero voltage
and the center of the shorting bar may be
grounded for lightning protection.

The next step is to find the proper point to at-
tach the feed line to the stub. As a starting point
attach the feed line to the stub about 2’6" up
from the shorting bar and then measure the
standing waves on the feed line. An inexpensive
method is to attach 6.3 volt dial lights, shunted
across 6" of the line (on
either side) spaced approximately
4’6" between lamps. We have
found three are usually sufficient.
These should not be attached close
to the stub, since there i1s a field
around it that may cause one of
these lamps to glow with greater
briliance due to inductive pickup
from the stub.

S-9+ 6db
S~ 9+20db
S-9+36db
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The feed line is now slid up and down from the
first point of attachment until a point is found at
which the brilliance of each of the three lamps 1s
equal. It is not necessary that the standing waves
be completely eliminated from the line; the line
will operate with very low losses even though
there is a slight variation in current and voltage.
Another method would be to check the voltage
and current excursions along the line with an
r-f galvanometer or low range milliammeter
and rectifier connected to a pickup coil.

These detailed instructions are intended for the
amateur who is not satisfied unless he is certain
his radiator is operating at peak performance.
Actually the adjustments are not critical and
good results can be obtained by merely cutting
the radiators and stub to the dimensions given
and letting it go at that. By actual tests this
radiator is at least as good as the Lazy H, one of
the best 28 me arrays, and covers a greater hori-
zontal path. It will out-perform most simpler

DRIVEN
RADIATOR N

BOTTOM .
EXy X
X 4'-6" LONG —_—-
WOOD

_——__-.:'\
LINE TO TRANSMITTER

X = 3" GLASS INSULATORS

28 me arrays and compare quite favorably with
the more elaborate ones, without going to the
trouble to get everything right “on the nose.”
You may wish to cover a greater area than per-
mitted with a single Bi-Square. This can be done
easily by building an exact duplicate of the one
described above and placing it at right angles.
Arrange an r-f relay to switch the transmission
line from one stub to another and you are all set
to cover the globe in great style. There will be no
coupling between radiators so long as they are
exactly alike and at exact right angles to each
other, even though both are mounted on the same

pole.
Adding a Reflector

Our next step in search for greater antenna gain
was to build a duplicate to the single Bi-Square
described above and mount these two on one pole
parallel to each other across-connected and

(Continued on page 60)

NO
\ X BETWEEN

4 PARASITIC
ELEMENT

INSULATE
FROM WOOQD,

SPREAD-WIRE ~_
NOT BROKEN

o

GUY ATTACHED
~— AT EACH CORNER
TO HOLD ARRAY

A (S NEAR SQUARE
.:° X

&,
4/
& TEMPORARY SHORT PLACED HERE

' Y-~ TO REVERSE DIRECTION

Y <————— PERMANENT SHORT
PARASITIC ELEMENT AS REFLECTOR

Fig. 2. Bi-Square beam showing method of construction and physical dimensions of reversing stub
and supporting frame.
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CONTINENTAL
SALES COMPANY

195-197 CENTRAL AVENUE, NEWARK 4, N. J.

SELSYN TRANSFORMERS

New War Surplus Selsyn Control
Transformers in pairs $4 95 a pr.

withcaps only.... .. postpaid

Solve your rolary beam indicator problems
with a pair of Selsyns.

LYELL HARDWARE CO0.

P. O. Box 5 ROCHESTER 11. N. Y.
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EASY TO LEARN CODE

It is easy and pleasant to learn or increase
gpeed the modern way—with an Instructo-
graph Code Teacher. Excellent for the
beginner or advanced student. A quick,
practical and dependable method. Awvailable
tapes from beginner's alphabet to typical
messages on all subjects, Speed range 5 to 40
WPM. Alwavs ready, no QRM, beats having

gomeone send to you

ENDORSED BY THOUSANDS!
The Instructograph Code Teacher hit-
erallytakes the place of anoperator-instructor
and enables anyone to learn and master code
without further assistance. Thousands of suc-
cessful operators have“acquired thecode'" with the Instructograph
System. Writeraday for Euil particulars and convenientrental plans.

INSTRUCTOGRAPH COMPANY

Dept. C. 4701 SHERIDAN ROAD, CHICAGO 40, TLL.

Jobbers, Amateurs and Servicemen
OUTSTANDING VALUES

Klystrons 723 A-B WP AR Y v
B. C. 729 receiver used and B.C. 730 trans-
mitter used 2% . : IR | €.
When purchased separately .. 10.00 Each
Radio fuses assorted sizes, 100 ... 3.65
0-200 micro-amp meter, 23§ inches .. .. .. 3.98 Each
Meter rectifiers (Halfwawve) .95 Each
(Fullwave) . 1.69 Each

Western Electne condensers n;:d .ﬂ:tltﬂ

cotls I0mssorted...............0000.. 1.95
Five conductor cable 20 ft lengths. .... ... .79
1L * i4* Ceramic Standoff Insulator,
Threaded . . . ..2.75 per 100

Freight paid on orders over $200.00
Write for circular

AMERICAN SALES COMPANY
1811 West 47th Street, Chicago 9, lllinois
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for watt, the Watt Squeezer I, gets a lot out for a
little, which is something these days.

Appendix

There are two simple methods of metering the
Watt Squeezer I. A choice must first be made as
to whether or not both stages will be keyed
simultaneously. Both stages are keyed simul-
taneously when the solid connections on the
schematic diagram are followed, omitting the
dotted jumper between points rg and zg. In this
connection, a SPDT switch may be used to shunt
a single 0-150 ma milliammeter across either R-4
or R-8, the 20-ohm meter shunts. Since both
cathode circuits are closed only when keying, the
S07 plate current limiting tube, the 6A3, 1s in
reality not absolutely necessary as a part of the
circuit. However, in the event that while the key
is down the oscillator suddenly becomes 1opera-
tive due to a fault of some kind, the 6A3 circuit
will insure that the 807 is fully protected from
overload. To make the most of the novel 6A3
system, one can omit the connection between
points xz and x4 substituting a jumper from
r4 to r5 which results in oscillator keying only.
This arrangement necessitates the use of a two
ecircuit two position rotary switch to accomplish
single milliammeter metering of both stages. In
this latter case the meter is connected between
ry and rz when reading oscillator cathode cur-
rent. and between x5 and 25 (or ground) when
reading final cathode current.

An additional factor governing the above choice
is that almost the full 807 plate voltage appears
across the key (in the up position) when both
stages are keved together whereas only the 6V6
plate voltage is at the key with jumper x4 to rs
in the cireuit and z3 to r4. open.

BI-SQUARE BEAM

[from page /7]

fed with a 3/16 wave stub. This gave a bi-
directional pattern quite similar to the WSJK
2-section flat top, with somewhat more gain, but
was very hard to feed and quite critical as to
frequency and weather. So our next thought was--
why not use the added element as a reflector?
After numerous tests we have found it to be the
answer to a real antenna for 28 me and low
power!

The parasitic element is shown in Fig. 2 and

' is an exact duplicate of the radiator in Fig. 1 ex-

= e ——

cept that the stub is longer.

This is mounted on the same pole as the driven
radiator and in back of same, the two squares
being separated 46" (1/8 wave) by wood
spreaders which support the wires. There 18 no
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connection between the two. Using a field strength
meter located about 1000 feet from the array,
the shorting bar on the stub attached to the para-
sitic element, was run up and down until the
point of greatest gain was located, the power m-
put to the driven radiator being held at a con-
stant value after each change.

In our case using the parasitic element as a
reflector the proper stub length was 9’3" but this
18 not eritical to about 2" either way.

We then moved the field strength meter to the
other side of the array at the same distance from it.
Leaving a permanent short on the parasitic stub,
(at 9’3" down) we started temporarily shortening
this stub until a point was located that gave
maximum gain in this direction from the array.
This was 710" from the point at which the stub
attached to the parasitic radiators. We were then
all set, with a real gain. Uni-directional, North
or South, depending on where we short the
stub on the parasitic element. There is a change in
loading when going from reflector to director but
this is no doubt due to changed impedance. How-
ever, it worked so well we have been too busy on
the band to correet this condition.

The complete array is more critical as to fre-
quency than the single Bi-Square but does a
very good job over a wide band of frequencies as
shown by Fig. 3. These reports are by meter on
an SX28A at a distance of 24 miles at 90 watts
input here to the final.

Results

Since using this complete array we have many
times been accused by South Americans of using
900 and not 90 watts. We have been able to
work every station heard from South America and
all except one Asian. This antenna i1s broadside
North and South and is used only for South
America and Asia.

We use a single Bi-Square broadside E & W
for Australia, New Zealand and Africa and even
though the “Zedders’’ are about 35° off the center
of beam, reports have averaged S7. In North
Africa the reports are just as good as those ob-
tained with a 3-element -close-spaced rotary
aimed right on Algeria and that point too 1is
about 30° off the eenter of the Bi-Square beam.

All in all, for the time, money and effort in-
volved these two antennas have given us more
and better DX than any others tried here in over
26 years as an amateur and we have tried them
all except the rhombic. We have noticed our re-
ports with 90 watts are usually as good and many
times better than those obtained from DX by
the 1 kw boys. Sure it’s just the location—maybe.
We think 1t 1s a couple of darned good antennas,
which helped by the 3-element rotary, have
worked 77 countries since November 1945.

September, 1946
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Attention HAMS!
FILTER SPECIALS

1 2000 V. CD¥I . . 0l o $1.95
1mid 2500 V.C-DTJU............ 2925
2mid 2000 V.C-DTJH..... ... .. . 2.49
| 3mid2000V.C-DTIH .......... 3.25
4 mfd 1500 V. Sprague or C-D. . . .. 1.59
Dual 1 mfd 3000 V. G-E Pyranol. .. 3.95
2 mfd 5000 V. Westinghouse. . . .. .. 7.50
RERMBTS: L o e 995
Elincor Ten Meter Dipole. . .. .. ... . 6.00
Ten Meter Two Element Beam. . . . .. 15.00
Ten Meter Three Element Beam . . . .. 24.75
NP CR Tulias o s okanc et 0N

Write us for anything in Electronic
Parts and Ham Equipment

ELECTRONICS COMPANY

32 CORTLANDT ST., NEW YORK 7, N. Y.
. WHitehall 3-2696

ATTENTION HAMS!

IN STOCK - HYTRON HY-Q-75 KITS ! | |
RME-84 -- HAMMARLUND HQ-129
10 H. 250 ma. Shielded chokes $2.95 ea.

Complete Stock Power Tubes- RCA - HYTRON
Get Our Latest “"HAM BULLETIN"

CHIEF ELECTRONICS
104-C Main St. W2APJ Poughkeepsie, N. Y.

THE 7¢tem FOR THE price!
Round o1l filled condenser with mounting

bracket 8 mfd 600 VDC $ l 27
-

for only

FORDHAM RADIO SUPPLY CO.

W2GRB
2269 Jerome Ave. New York 53, N. Y.

----------------------------
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