
View of the f o ur Squore Six ontenno mounted on
the car.

A Four Square

For Six Antenna
BY J ESS DAUGHTREY.* K2E EM

Th is mobile antenna is only slightly larger than the average halo and has
two advantages. First, it has a wider bandwidth and second, the square

shape tends to merge with th e car and thus be less obtrusive.

T
HE problem with most six meter halos is
the limited frequency range that can he
covered without the S.W.f. becoming ob­

jectionably high. The reason for this narrow
bandwidth is rather simple. If a halo were cut.
like a beam. to a half wavelength and fo lded
into a circle it would have a probable diameter of
38 inc hes, much too large to mount on a car.
The average halo is made smaller than a ha lf
wave leng th with the resu lt that it is sel f-resonant
somewhere nea r 75 megacycles. When it is rolled
into a loop and the ends brought close together
it is capacitively loaded wit h large end discs to
bring the frequency down into the 6 meter band.

The capacitive loading makes the antenna a
very high Q device and consequently it is very
critical of resonant frequency.

Harry Douglas. \V2VR U. had the idea of
making the antenn'l square \I.'hich would reduce

· 44 Fl eetwood Avenue . M l. Vernon . N . Y .

Fig. 1- The 6 meter mobi le a nten na it made from lh"
o.d . 0 .50 wall al uminu m tubing (6016.T6) , mite red a nd
brazed a t the corners. Th e mea sureme nts a re 28 "
cen ter line to cen ter line or 28'h" overall. The ins ulating

material 01 the 3" gap is descri bed in the text .

its physical size and still retain the omnidirec­
tional characteristics of the round antennas. He
is the one who designed and built the first "Four
Square Six."

No matter how good a mobile antenna might
be. it meets with two disti nct disadvantages as
compared with fixed station antennas. It has to
work in close proximi ty to the grou nd and has
to contend with the car body act ing as a reflector.
Ha rry first tried his idea in his la b on a three
krn c. single e leme nt versio n . Then came the first
six meter antenna. one of the elements of the
Four Square Six . This an te n na proved tre­
mendously successful. and later the other e le­
ments were added to increase the capture ratio
on receive. and also to reduce the P R losses
during transmit. The gamma match was used
rather than a matching coil so that all the ele­
ments could he connected to the mounting block
fo r mechanical strength.

Test results with this litt le gem were very
gratify ing. W ith the a ntenna resonant a t 50.5
megacycles. the maximum s.w.r. between 50 .0
and 5 1.0 me was 1.5 to I. With so littl e activity
at the higher freq uencies. in the six meter band,
we both decided upon 50.25 as an idea l ce nter
freque ncy. Even at this. I run about 1.6 to 1 at
50.8 me. the A REC net frequency. The only
comparisons that I am able to make are those
made with the conventional halo that I formerly
used . The halo W:IS equipped with an impedance
matching transformer and ran an s.w.r. of 1.1
to 1 at 50.25 megacycles. the resona nt frequency .
A t 50.17 the s.w.r. was about 1.35 to 1 and at
50.3 it was 1.3 to I. At 50.4 the s.w.r. \v'as u p to
2.0 to 1 and at 50.H. the A REC net frequency,
it was 8.5 to 1.

Advantages

There are a few other interesting advantages
10 the Four Square Six . \Vhen it would rain. the

July, 1965 • CQ • 29



Th e completely assembled antenna is now ready to be
moun ted on the car. Th e polystyrene side spccers are

jUIf visi b le.
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Fig. 3 -0etoils of the most clom p which is made of
olu mi nu m. The %·20 socket head screws a re used to
hold the mast to the clomp and ore sec ured with

elastic stop nuts.

short. then. arc assembled . and brazed together
to form one element. A simple brazing jig could
be used to keep the elements uniform during
brazing.

I reco mmend brazing rather th an aluminum
weld ing. because it has been my experience th at
welded al uminum is more likely to he wea ken ed
a t the edges of the weld. This could cause the
elements to break, eventually. a t that po int.

End Pieces

The end pieces which connect the ends of th :
elements a re made from 1 inch wide aluminum
s t r ip~.t inch thick and 5 1/:!: inches long. The hol...' ~
for the elements a re drilled through the bar anti
the set screw holes arc drilled and tapped . Set
screws were used because welding at this point
would increase the probabi lity of a break Iro-n
the elements vibrating, I would suggest the US(

of stain less steel hardware th roughout to prevent
t rouble later.

The ends of the elements are left open to re­
duce the area o f the st rips facing each other and
thus decrease the ca pacitance between them.

T he spacers for the gap are about ~ ,. in
di ameter and are made o f either polystyrene.
polyet helene or teflon. I used the polyethelene
from th e center of a piece o f RG -94 / AU coaxial
cable.

Side Bro ces

The side braces are made from polystyrene
sheet. I would suggest % or 112 inch thick. Mine
is Va inch th ick and should be stronger. I wo uld
not reco mmend luci te or plexiglass be used.
because I fee l they wo uld have too high a loss
a t 50 megacycles.
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Construct ion

T his is one project th at I would suggest not
to sta rt without first recru it ing the services of a
machine shop. Someone who can do aluminum
brazing is a lso a necessity.

T he an tenna is made from Vi inch o .d.. .050
inch wal l thickness. hard. (606 I-T6) a luminum
tub ing. T he antenna is 28 inches square "on the
center line: ' When ordering the tubing. be sure
to allow fo r the 28 1/:!: inch overall measu rement .
There will be twelve pieces 2!H1 inches long with
both ends cut at a 45 degree angle. There will
be eight pieces 12·% inches long with the angle
cu t on o ne end only. Three long pieces and two

s.w.r. of the halo at the resonant frequency,
would increase to 3.0 to I. This was because the
rain between the capacitor plates would. in effect,
make them closer together increasing the ca pac­
itance. ami th e resonant frequency o f the an­
tenna would be lower. The Four Square Six has
almost no capacitance to va ry, and the worst
wet antenna s.w.r. value encountered was 1.3
to I a t the resonant frequency.

Then: is a fast QSB experienced with the halo
that is caused by the ca pacitor plates vibrating
und varying ca paci tance. This is also eliminated
with the Four Squa re Six.

I guess the most important reason for liking
the Four Squa re Six better is th at the XYL fi nds
it less objec tionable. She S<lYS. "Even though it
is larger. it seems to blend in better with the tines
of the car:'

- , " '" /.,j -O" uJ '- -1 '"" . I"
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(A) ( B)

Fig . 2- {A)- The side brc ces are made fro m ,.:. " poly­
styre ne . The clam ping screws should be 6-32 nylon,
{B)- the two end pieces are mode fr om %" a lumin um

(606 1,T6)
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Fig . 4- The gamma match
co nst r ucti o n is' sho w n
c bove. (A) clam ps on th e
side of the eleme nt a s
shown in the p hotos. (8) is
the pill boll. ho using for
the gamm a ca pa citor a nd
(C) shows how the u.h .f.
type connector is cut
d own. The remain ing hole
is e nla rged fo r a #8

scre w.

Mast Cla m p

T he mast clam p ca n be made from either a
single piece o f a lumi num. drilled first and then
spli t. or two se parate pieces bolted together wit h
a space r between them whi le drill ing the elemen t
holes. to insure a tight clamp on the e lements.
T he radius to fi t themast m ust be made on a
milling machine. Th is. 10 me. was the most
dif1i~llll part o f the job except possibly for the
brazing o f the e lements. I would prescribe the
usc o f a stronge r mast than is no rmally used
with hal os. because th is a ntenna is somew hat
hea vier. I used ;:\ sta in less stee l mast rather than
a larger diameter a lu minum job. thereby enabling
the re tentio n of the conventiona l size mast. This
provides in terchangeabi lity with the ha lo. T he
dec ision of the mast d ia met er sho uld prececd the
m illing ope rat ion of the masI clamp.

Gamma Match

For the gamma capacitor. a 30 mm f variable
is used. A Johnson 30 M8 or ;'1 H ammarlund
l\fi\C·30 is mounted in a pill box or ca psule
contai ner o f the kind you recei ve with prcscrip­
tio ns. A lug with a ~~ inc h hole for the cu p»,..i tor
sha ft mounting. is crim ped to a 3/16 diameter
aluminum rod. which is used for the ga m ma
a rm . A piece o f # 14 tin ned copper wire is
so ldered to the sta to r o f the ca paci to r and fed
through a hole in the pill box cap. Keeping this
~ea~l as short as possi ble. fo r mechan ica l strength,
It IS then solde red to the modified u.h.f. con­
nector.

The ga mma arm is connected. with the clam p,
to one of the e lements. Which e leme nt is loaded
ma kes litt le difference . The point o f ma tch for
the 52 ohm input . is o n the side of the c lemen t
a bout 2 ~'2 inches from the huck o f the antenna.

Adjustmen t

Adjustment of the Four Squa re Six is quite
simple. The resonant f requency of the antenna
can he checked by pick ing up the frequen cy of
;'1 grid di p meter on the receiver a fter di pping
near one of the corners of the an te nna . If the
sue o f the antenna should vary and the resonant
freq uency he olf. it ca n be shifted hy changing
the three inch space <It the cen te r. Hringin g the
plat es close r together lowers the freq uency. If
the ante nna measures 28 inch es on the ce nter
line. th is step will not be necessary.

T he gam ma arm is now installed as previously

described . With the transm itte r at the center of
the desired range. the ga m ma capacitor is ad..
justed fo r minimum S.W.r. T he clamp is then
moved about Jh inch either wa y. The gam ma
capacito r is read justed for minimum s.w.r . If
thi s s.w.r. reading is lower than the previous
minimum. you ha ve go ne the right way. If it is
highe r. then move the ga m ma clamp the other
way and repea t the procedure. Keep moving the
clamp an eighth o f a n inch at a time a nd ad­
justing the capaci tor for min imum s.w.r.. until
yo u reach the lowest point. beyond which the
s.w.r. would risco

On the exist ing a nte nn as th is s.w. r. va lue is
a pprox imate ly 1.05 to I . This wo uld. o f course,
va ry with the difference between the transmitter
frequency a nd the actua l resonant frequency of
the a ntenna itse lf. These adj us tment s should be
made wi th the an ten na in position on the car and
aw..IY from any othe r o bjec ts such as ca rs, trees
o r bui ld ings . Be sure. a lso. not to have a nyone
sta nding nea r the a ntenna wh ile the s.w. r. meas­
ure ments are being taken. An y object in close
pro ximi ty will have an effec t on the tuning. This
is the reason fo r m y be lief. that a mobi le a ntenna
sho uld be <IS high a nd as far away from the car
body as possible . I guess that mobile a ntenna
positioning is a com promise between function
and beauty. o r rather disguise . In a ny case . whe re
e ver the an te nna will be perma nently, ad just it
the re and leave it al one. •

View of the ga mma a ssembly. The ca pacitor is in the
p la stic conta iner an d the cut down con nector is secured

to the mast clamp .
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