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A ntfr nna wire doesn't photograph too
well, but this shot will give yo u an
id ea of the p h y sica l layou t for

W 8BKP's Bi-Squere.
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THE

BI-SQUARE

BEAM
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GEORGE W. MORROW, WBBKP '

Anyone who has worked 77 countries since the war must have something
special at his shack. W88KP modestly gives the credit to his Bi-Square
beam. In this article he shares his secret with a ll who are interested.

A:-OT E:"K AS being the most talked of subject in
amateur radio today. this simple beam and
an udditicnal clement which may be added to

give impruvcd results is of interest to every DX
minded ham. The radiator alone will perform
well, and by adding the parasitic element the re
sults nrc really "hot."

The single element or Hi-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 rudintor and, while not too di
rrx-tionnl horizontally, the nulls are very notice
able (nfT the ends). The horizontal polarization
of this antenna results in u minimum of noise and
a muximum of signal pickup on reception, and
hlnh ground reflection efficiency when trans
mitring.

Theoretically, the mdintion resistance of an
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antenna is unimportant from the standpoint of
efficiency, so long as it is n sizable percentage of
the total -resistance. The high voltages encoun
tered when the radiation resistance is low com
plicate the insulation problem. The chief advun
tagc of a high radiation resistance is that the
antenna is not so critical as to frequency. This
means the antenna is not critical in adjustment
and enn be used with equal effectiveness oyer the
present 28 me amateur band, both for transmit
ting or receiving. Because the Hi-Square has a
high radiation resistance (higher than the average
doublet), ordinary inexpensive insulators may he
used for suspending the radiators . It aL"'O means it
is easy to tunc up and get going, and on reception
one part of the band will not be "hotter" than
another.

Construction
The supporting pole need not he of particu•
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Fi,. 1. Bi-Square r.di"tor (left). Wi,e le:ngths ., ginn in lexl .rc nol critical. High r.dialion resistance remains
relatively stable in wet weather. Radiation is .t right angles 10 plane of wires. P.ra,itic clement (right) is mounted
on wood spreaders with no direct connection to Bl-Seuere. Addition of redletcr lowen vertical nglc of radiation
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Fig. 3. Held str~ngth reed
ings taken on Bl-Squere
with and without reRector.
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The feed line is now slid up and down from the
fi rst point of attachment until a point is found at
which the brilliance of each of the three lamps is
equal. It is rwl necessary that the standing waves
be completely eliminated from the line; the linc
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 t he dimensions given
and letting it go at that. By actual tests this
radiator is at least as good as the Lazy II , one of
the best 28 me arrays, and covers a greater hori
zontal path. It will out-perform most simpler

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 "ish to cover a greater area than per
mit ted wi th a single Bi-Square. This can be done
ensily 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 0 R.n.clor
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 acrose-connected and

[Continued on page 60]
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for wat t , the Wat t Squeezer I , gets a lot out for a
little, which is something these days .

BI-SQUARE BEAM
Vrom page II)

fed with a 3/ 16 wave stub, T his gave u hi
d irect ional pattern quite similar to the W8JK
2· scct ion flat top, wit h somewhat more gain, but
was vel')' hard to feed and quite critical as to
frequency and weather. So our next thought wus-c
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 mc and low
power!

T he parasitic dement is shown in Fig, t und
is an exact duplicate of t he radiator in Fig. 1 ex
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 4'6" ( l / S wa ve) by wood
spreaders which support the wires . There is no

Appendix

There are t wo simple methods of metering t he
,ratt Squeezer 1. A choice must first be made as
to whet her or not both stages will be keyed
- imu ltaneously, Both stages are keyed aimul
tancously when the solid connect ions on t he
schemat ic diagram are followed, omitting the
clotted jumper between points Xli and Ie. In this
connection, a SP DT swi tch may be used to shunt
a single 0-150 rna milliammeter across either R-4
or R-8, the 2O-Qhm meter shunts. Since both
cathode circuits are closed only when keying, the
W i plnte current limit ing tube, the 6A3, is in
reality not absolutely necessary as a part of the
circuit. However, in thc event that while thc key
is down the oscillator suddenly becomes inopera
tive due to a fault of some kind, the 6..:\3 circuit
will insure that the 807 is fully protected from
overload . T o make the most of the novel GA3
system, one can omit the connection between
points I3 and X4 substituting a jumper from
r 4 to Xli which results in oscillator keying only .
T his urruugement necessitates the use of a two
circuit twu position rotary switch to accomplish
single milliammeter meteri ng of both stapes. In
t his la tte r case the meter is connected ln-t wt-en
XI and -ra when reading oscillator cut bc.de cur
rent and bet ween Xz and Xli (or grou nd) when
reading final cuthodo current .

Annddi t iouul Iactor governing t he nbovo choice
is thn t almost t he full S07 plate voltage nppo urs
across t he key (in the up po sition) when both
st ages are keyed together when-us only the 11 \ ' 6
plate voltage is at the key wit h jumper T 4 to .rs
in the circuit lind Ia to r 4 ' open.

15.95
10.00 Eac h

3.6S
3 .98 E.ch

.9 5 E.ch
1.69 E.ch

ROCHESTER tt. N. Y.

mi tter u...d .. _... , " .. " ......••. _..
When p&lrc:h-.-llWparately _..•. , ..• • , .•
R. d io fu_ aMCtr ted ";zeII. 100 .... , .. ,.,.
0..200 mic.-.mp meter. 2" inchea . _ _
M ete r r",tifie n (H . If. a ve). " " .

( F u ll . a ve), , , •. , _ " .
Weatern Electric conde.......nd re t. rd

COIl. 10 . ....rted .. .......• ,_ .. . .. .• .. 1.95
Five"conductor cahl.. 20 It len,th. _•. , , .• , .79
}'Ii . lX U · Cer. m ic Standoff Insulator.

Thread ed .....•.....• ,. " , . . . , ... , .. 2.75 per 100
Fra,ht paid on eede.. over $200,00

Wrll.Jor drc-uw

P. O. Box 5

Jobbers, Amateursand Servicemen
OUTSTANDING VALUES

Kly. t ron. 72) A-B , .. ,... ' , $ 6.72
B. C. 729 r~a_r u...d and B.C. no t •

N ew Wa r Su rplus Selsy n Cont rol

T ransform ers in pa irs $495 a pro
wit h caps o n ly . . . . . . • pos t pa id

Salce your rotary beam indicator prohlem3
with a pair of Sel3ym.

AMERICAN SALES COMPANY
18 1 1 We st 4 7 th S treet, Chicago 9 , Illinois

EASY TO LEARN CODE

SELSYN TRANSFORMERS

LYELL HARDWARE CO.

ENDORSED BY TH OUSA NDS!
The Inlltru ct o l1rilph Code 'Teac her lit
cr. lly u lr. cl t he place o fan operetor-inerructor
a nd en. bl.., anyone 10 leun and mallcr!:Ode
without funhn aui,tane'!' . T houu. nd. of sue
ttu fu l operetore hllve "acquire'! t hecode' ",-jth the ( n ll:r lie t oll.n ph
S Yllltem. Writ e toJll f for full pnticulara and convenient ren tal plll nl .

It i. ~uy a nd pleaunt to learn or inc rease
epeed t he modern wav-e-with Ul l n ll t r u c l o .
llrltph Cod e Teacher, E xcellent Ior the
beginner or advanced nudent. A Quick,
p ract ica l and dependable method. Available
t ape. fro m beldnner ', alphabet 10 typical
mc. u,l!'c. on .11 . ubjcen. Speed ranjlC 5 to .w
WPM. Alway, rudy, no Q Rl\f , beat. having
IOmeonc sen d to you
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THE i t e m FOR THE pr i c e !
Round oil fi lled condenser with mounti ng

t~:c~~I/...~:~...~~..~~~~ s1.27
FOHOIIA:\I R ADIO S UI'I' LY CO.

W 2GRB
2269 Jerome Ave. New York 53. ~. Y.

Write u s fo r a n y l hlnl1 ln Eh_"Ctron lc
Parts a nd H am Equ l pm~nl

1 mId 2000 V. C·D TJ $1.95
1 mId 2500 V. CoD TJU 2.25
2 mId 2000 V. CoD TJH 2.49
3 mId 2000 V. C·D TJH 3.25
4 mfd 1500 V . Sprague or C.D . . . .. 1.59
Du.1 1 mId 3000 V. G -E Py"nol 3.95
2 mfd 5000 V. Westinghouse 7 .50

RCA 813 9.95
•

Elincor Ten M eter Dipole . . . . . . . . . . 6 .00
Ten M eter Two Element Beam 15.00
Ten M eter Three Element Beam 24.75

3BPI CoR Tubes 3.95

AMATEURS

Attentio;" HAMS!
FILTER SPECIALS

ATTENTION HAMS!
IN STOCK · HYTRON HY-Q -75 KITS I I I

RME·84 -- HAMMARLUND HQ -129
10 H. 2 5 0 maoShielded chokes $2.95 e a.
C omple te Stock Power Tube s - RCA - HYTRON

Get Our Lates t " HAM BULLETIN"
C H I E F ELECTRONICS

104-C Main St . W2 APJ Poughkeepsie, N. Y.

Results
Since using this complete a rray we have many

t imes been accused by South Americans of using
900 and not 90 wat ts. We have been able to
work e l'eT1j station heard from South America and
all except one Asian. This antenna is broadside
North and South and is used only for South
America and Asia .

\Ve usc a single Hi-Square broadside E & \V
for Australia , New Zealand and Africa and even
though the " Zeddera" a re about 35° ofT the center
of beam, reports have averaged S7. In North
Africa the reports a re just as good as those ob
tained with a 3-elemellt close-spaced rotary
aimed right on Algeria nnd that point too is
about 30° ofT the center of the Hi-Squa re beam.

All in all, for the time, money and efTort in
volved these two antennas have given us more
and better DX than any others tried here in over
26 years us un amateur lind we have tried them
all except the rhombic. \\'e have noticed our re
ports with nowatts 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.
\Ve think it is a couple of darned good antennas,
which helped by the 3-clement rotary, have
worked 77 countries since November 1945.

connection between t he t wo. Using a field st rength
meter located about 1000 feet from the array,
the shorting bar on the stub attached to the pa ra
sitic clement, was run up and down unt il the
point of greatest gain was located, the power in
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
is not critical to about 2" either way.

We then moved the field strength meter to the
other side of the array at t he same dist ance from it.
Leaving a permanent short on the parasitic stub,
(at 9'3" down) we started temporarily shortening
this st ub until a point was located that gave
maximum guinIn this direction from the array.
This was 7/10" from the point at which the stub
attached to the parasitic radiators. \Vc were then
all set , with a real gain. Uni-directional, North
or South, depending: on where we short t he
stub on t ill' 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 correct this condition.

The complete a rray is more critical as to fre
quency than the single Hi-Square but docs a
very good job over a wide band of frequencies as
shown by Fig. 8. These reports a re by meter on
an SX28A at u distan ce of 24 miles at no watts
input here to the fi nal.
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