
View of the loop a ntenna mounted on a woaden
pole driven by a TV type rotator. The twa fittings
on the sides of the loop were used for ve rtica l
rotation expe riments and are nat needed for the

applica tion described in the text.
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T n u recent rcvrsi on o f amate ur frequency
assignments a nd po wer max imum in the
1.8 to 2.0 mc band, the availahility of the
new Hea thkit H\V- 18 se ries s.s .b, transcei ver,
and the ap proach of wi nte r wi th improved
band condit ions is certa in to reki nd le the
interes t of man y hams and prod uce an in .
crease in the amou nt of ac tiv ity on the 160
meter band . It suffices to say that increased
activity a lso means increased QR~f.

T he aut hor rega ined inte rest in the top
band several years ago by designing and
const ruc ting a transm itte r desc ribed in CQ.I
Operat ion of this transmitte r o n the 160
meter band duri ng the past few years has
convinced the author that a need exists for a
sim ple, rotatable , rece ivin g type di rec tional
antenna to help lick the inte reference prob­
Icm. There isn' t too much o ne can do abou t
constructing a full size. rotatable a nten na for
transmitting and receiving on the 160 meter
band. The mechanical pro blems would be tre­
mendous. to say the least.

Since, ge nerally spea king . most sta t ions
usc o m nid irec tiona l a nte nnas for receiving
and transmitt ing o n the top band the most

· 719 Quarterstaff Road , Win ston-Salem North
Carolina 27104. '

1 Genai lle, R. A.. ··A Top Band SSB Transmit­
ter," CQ, September 1967, p. 33.
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reasonable app roach is to a ttem p t to provide
some means o f directional d iscriminat ion for
receiving. T he pu rpose o f this a rti c le is to
describe a sim p le app roach to the construc­
tion of a d irect ion al loop antenna for rccci v­
ing on the top ha nd .

Loop Theory

The usefulness of loop antennas in reject­
ing unwanted signa ls is well known a nd ac­
counts for the wide use of loops. for d ircc­
lion fi nding, aboard ai rc raft and vessels.
Amateu rs have used loops o n all bands a l­
tho ugh loops of small physical size in corn­
parison to the wave length a t wh ich they are
being opera ted are p rimarily used on fre ­
quencies below 4 mc for direct io n find ing
in transmitter hunts. The physical a rrange­
ment of a loop ante n na need not be restricted
to a circle and shapes such as sq uares, tri­
angles, octagons, and diamonds arc oftcn
used. The mechanical sim plic ity of the circle
makes this shape most desirable. however.
Whatever physical arrangement the loop
assu mes, maximum directivit y will be a lo ng
the plane o f the loop with a pronounced n ulI
a t right angles to the plane. Th is nulI or m in­
imum can be extremely sha rp in a well
designed loop provid ing accuracy of one
degree o r better in low frequency d irect ion
finding application. The a nten na patte rn is
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induced in the loop wire by
e lec tromagnetic waves gen­
erated at the source . T he
ind uced voltages in turn
produce a current flow de­
pending upon the position­
ing of the loop with respect
to th e e lec tro mag ne t ic
wavefront. Wh en the loop
is exactly broadside to the
incoming wavefront a CUf­

rent ca ncellation is effected
which results in little or no
signal voltage appea ring at
the loop feedpoint. Reposi­
tioning the loop with re­
spect to the incoming
wavefront causes an unbal­
ance with incomplete can­
cellatio n of cu rrent and
conseq uently a signal volt­
age at the feedpoint.

The null property of
the loop ante nna, which
makes this type of antenna
so useful for direction fi nd­
ing by nulling out signa ls,
can also be used for dis-
criminating agai nst inter­
fering signals provid ing
that these signals arc not
coming in from the direc-
tion in which we wish to
receive. It can easil y be
understood from previous
discussion , that a loop will
have two nulls one at zero
and one at 180 deg rees.
This presents certain com­
plications whe n using the
loop for direct ion fi nding
but not when discrim inat­
ing against interfering sig­
nals such as we wish to do .
Good loop electrical bal­
ance is required for accur­
aey in direction finding
work and, altho ugh the
loop circuit design shown
is not perfectly symmetri­
cal, excellent results may
still be obtai ned even
though the beari ng accu­

racy may be impaired. Since signal discrim­
ination is the prime func tion of the subject
loop, and not direct ion fi ndi ng, bearing ac­
curacy is not of major importa nce.

that conta ins the

•
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Front ond rear views of the alum inum housing
impedance matching network.
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very m uch like the familiar figure 8 field
pattern of a dou blet antenna.

Electrically, the loop senses the direction
of signal sources by vir tue of the voltages
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c~loted Join t in Field,

C, -4 .6- 51 mmf va ria ble capaci tor. E. F. John-
son 167· 3 o r equiv.

(2-100 mmf mica ca paci to r.
J1- U.H.F. type coa x con necto r, 50-23 9 .
l , -4 t. ';;12 e. wire wou nd as d irecte d in text.
Tl -Ante nna co il, J. W . Miller # 8-3 20-A or

Fig . l - Sche mat ic of a 160 meter loop a ntenna
and impedance ma tching netwo rk. The network
is conta ined in a 4" X 4 " X 2" a luminum box
a nd is fed to a 52 ohm line . The loo p is fo rmed
from a 6%' length of 1/2" i.d . soft d rawn

coppe r tubing.
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of coppe r tubing on a level fl oor and stra ight­
en the tubing so as to remove all be nds, After
the tubing has been stra ightened . solder a 1/2
inch copper tubing-to-outside thread adapte r
to each end of the copper tubing. Next. mea­
su re to the exact center o f the length of-
tubing and mak e a sui ta ble reference mark
for future cutti ng. A piece of m asking tape
will do qu ite well. The loop can now he
formed into a 2 ft diameter circl e by using a
suitable fo rm . The autho r used a hot wate r
tank having a d iameter of 2 feet as a fo rm .
Using a tubing cutter o r hacksaw cut the
tubing at the center of the loop. A 2 inch lo ng
piece of plastic pipe having an inside d iameter
of 5/8 inc h can he slipped over the center
cut to hold the apex of the loo p together
during the plastic hose and wire threading
o pe rations that a re to follow. The plast ic pipe
is of the varie ty used for cold wate r lines in
many areas. If the plast ic pipe is used ca re
must be taken to insu re that the copper tubing
ends at the ape x do not make contact. A sma ll
a ir gap must be maintained between the two

Construction Details
T he fi rst step in the construction of the

loop proper is to stre tc h out about 6 Y2 fee l

Static electric ity in the ai r is a so urce of
m uch no ise in 160 meter band reception. in
fact. sta tic no ise level is what accounts for
the rather limited activity o n this band during
the sum mer mo nths. Sta tic no ise pickup is
greatly re duced by enclosing the loo p wi res
in a no n-m agnet ic shield . To enhance the
o ver-all receivi ng signal-to-noise ra tio the- - ,
loop wires arc complete ly enclose d by a
copper tub ing sh ield except fo r a narrow
transverse gap o r break at the apex of the
elect rosta tic shield . T he no ise red uc tion capa­
bility o f the sh iel ded loop should inc rease
o perationa l ac tivi ty d uring those periods
when the sta t ic no ise level is h igh or whe n
high levels o f man -made noise arc en­
countered.

Circuit Arrangement
T he loo p a nte nna shown in the photograph

can be tuned over the major portion of the
160 meter band with the compone nts spec­
ified in the schematic d iagr am . The feedpoi nt
im pedance will be very close to 52 ohms. The
cons truc tion of the loop is qu ite simple and
straightforwa rd and the cost o f the materials
used represents a very sma ll inves tment fo r
the resu lts obtai ned , A ll of the com pone nts o f
the loop a nte nna circuit arc readi ly ava ilable.

T he schematic o f the loop is shown in fi g.
I. W inding L, is a continuous loop mad e of
4 turns of 1: 12 enameled o r Iorrnvar insulated
wire. T ransformer T I is a mat ching trans­
former with slug tun ing which. with capacitor
C" tunes the loop to the desired frequency.
T he capaci tors and transfo rmer arc ho used in
an al um inum box. with suitable di mens ions
to perm it freedom in making the necessary
internal connections.

The electos ta tic shield for the loop wires
is m ad e from a length of so ft d rawn copper
tubing with a 1/ 2 inch inside diamete r. T his
tubing is available from Scars Roebuck o r a ny
pl um hing supply house. A length of inex­
pensive plast ic hose with a 3/8 inc h outs ide
d iameter is used inside the copper tu bing to
protect the loop wires when pull ing them into
the tubing loop. The hose is not absolu te ly
necessa ry but it may help preve nt abrasion of
the wire insulation and subseque nt o pe ra­
tional troubles. T he plastic hose a lso pro vide s
add itional loop rigidity lost by the necessit y
fo r a gap in the copper tu bing at the apex of
the loop.

I
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sections of copper tubing in order for the
antenna to fu nc tion properly.

Insert a 7 foot length of plast ic hose into
one end of th e copper tubing loop and. hy
working it slowly. pas s th e hose th rough th e
tu bing so that equal lengths of hose rem ain
outside at each end of the tubing. At th is
po int. four 7'12 foot lengths of ;': 12 insu la ted
wire should be pulled th rough th e hose and
tubing with equa l lengths of wire remaini ng
outside at each end of the tubing.

o

Befo re fi n ing the loop to the aluminum box
cut back the excess plastic hose. The wire
insulat ion should be removed by sc raping or

' by usi ng pa int and varnish remover. making
sure th at th e insulation is not removed where
the wires begin to "bu ndle" upon ente ring
the tubing. a nd the wire ends tinn ed . The
tinned wire ends should not be permitted to
short together.

Assum ing tha t suitable size holes have been
cut in the alumi num box at the appropria te
locat io ns. screw a conduit nut up on each
tubing adapter as far as possible. Fit the
adapters into the aluminum box and SCCUfe

the ada pters with conduit nu ts inside of the
box.

The wire ends should be soldered so th at
one continuous loop is made. Ident ifying the
ind ividual wire ends may be accomplished
by using an ohm mete r o r a dry cell and buzzer
or pilot light combination. After the loop
wires a rc all connected the remaining com­
ponents may be mounted approximately as
shown in the photographs and the wiring in­
side of the aluminum box completed .

The loop proper is now electrically com­
plete a nd should be mounted in a manner
convenient to th e builder. The author
mounted the loop a nd associated box on a
5' length of 2'4 inch o. d. wooden closet pole.
Don't use a metall ic support fo r the loop
proper otherwise the electrical operation of
th e loop may be impaired. As shown in the
photograph. a simple TV antenna-type ro­
tator was used for antenna rotation . The fit­
ling on the sides of the loop. that show up in
the photograph, are not nccessarv, These•
were origi nally installed by the author to
permit rotation in a ver tical plane ; however.
the improvement in electrical results did not
justify th e additiona l mechan ical co mplica­
tions of be ing able to rotate the loop in two
planes. To help keep water out of the tuning
box the author "gunked" around the tubi ng
adapters. on the outside of the box. with
plastic rubber cement.
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Tuning and Impedance Malching

Tuning the loop to resonate in the 160
meter band is not much of a problem. It is
accomplished in the same manner as tuning
and impedance matching of other types of
antennas for thi s band or other hands. A
standing wave ratio bridge or rcllcctcd power
meter can be used. Connect the bridge o r
reflected power meter to th e loop anten na
Coax connector through a short length of 52
ohm coax cable. feed the bridge or reflected
power meter with signal of the appropriate
frequency and adjust capacitor C, and the
slug in transformer TI for minimum reflec ted
power. A standi ng wave ratio very close to
I : I should be obtained at the adjust ment
frequency.

Wh ile the design of the top band loop is
no t perfectly sym metrica l exce llent nu lls m ay
sti ll be obtained provided tha t the loop is not
installed in close proximity to power lines.
other antennas. gutters, downspouts. o r other
large metallic objects. Rerad iation from near­
by metallic objects acting as antennas mav

o •

be as strong or stronger than the direct signa l
o

received by the loo p resulting in poor nu ll
response and, consequently, unsa tisfactory
loop operation.

Operation of the loop needs little comment.
After connecting the loop anten na feedline to
the receiver and listening for signals one wi ll
find that the signal levels are lower than
those obtained on the regular station antenna

o

but that the signal-to-noise ratio will be
somewhat improved over the conventional
station antenna. Ro tat ion of the loop, when
listening to a signal. should prod uce two vcrv
sharp nu lls broadside to th e plane of th~
anten na loop where the signa l is complete ly
elimi nated or considera blv attenua ted. You•
wi ll also notice that once th e nu ll posi tion
has been passed the received signa l will stay
almost at the same leve l while the loop is
heing rotated through 180 degrees to the
opposi te side nul1. \Veaker signals which

o

previously were drowned out by QRM and
Q R can now be copied by nulling out the
Q RM providing the QR~1 is not arriving
fro m the same direc tion as the desired signal.

T he 160 meter ba nd prom ises to become
more act ive than ever. Const ructing the top
band loop anten na described in th is article
will give you a dist inct advantage over inter­
ference a nd sta tic noise conditions and will
increase your operating pleasure considerably.
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