
Nl&'nber 5 on your FeedbKk c.rd

The 40 Meter F ull-Wave

Horizontal Loop
Take your signal to the treetops.

by Dean Frazier NH6XK
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PL co nnector of the coax (now screwed 0010

the SO connec tor) by a small hose clamp .
(See Figure 2). The plastic strip is hoisted up
into the trees by nylon line thrown up previ­
ously. I use the "weight and string" method
of gett ing li ne s up into trees. Some fast
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Figure I. Attaching the nylon support IIIIe(s) 10 lilt.' anreWla ",'I'("•

Antenna
Wire

strip, about 9 " long) 10 which is mounted.
via plastic ties, an SO 239 connector. One
end of the antenna wire is so ldered directly
into the sa's center conductor: the other, af­
ter making its way around the forest through
the trees. is attached to the braid side of the

Figul'(" 2. Feed poinl detail. Wil'(" strain rd ief is provided by first threading each end of the
loop 's wires through three holes each about an inch apart. on each side of the S.D. conneClor.
be/Ol'(" electrical connections 01'(" made.
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Band '.........,., _ Weves Geln Feed Point W.ve Angle
(meters) (MHz) (on wire) (Oil<!) (resistance, ohms) (degrees),. 28.500 4 +.. 14. ,.

12 24 .940 3· 112 +' 130
15 2 1.225 3 +4+ 12' ta
17 18.11 8 2· 112 +4 ,,.
eo 14.200 2 +3+ 11. 15
30 10.120 1·112 +3 ' 00
40 7.150 , +2+ 90 30
eo 3.750 '12 +1+ 50

• .Table I. 40 Metu Full-Wave Horioma i Loop (142fut of#12 PVC covered COpfWT '1H I'(") at 35
fee t.

I f you have the space to put up 142 feet o f
wire in a closed loop configuration, and

you desire 10-80 meter operation, including
the WARe bands. the 40 me ter full- wave
horizontal magnetic loop may be just what
you' re looki ng fo r. It doesn't have to be
square, out in the open, or very high ofT the
ground to perfonn well.

My 40 meter loop averages 35 fee t in
height (about 114 wave high on 40 meters),
and y ie lds 5-9 signal re ports to midd le
America and 5-6 reports to the East Coast
from my QTH on Oahu, Hawaii, with 100
watts. The loop gets 5-9 to 10 dB over into
VK and ZL, across open water, and this de­
spite the fact that (I) the loop is buried in
and amongst trees o f a forest . (2) the loop is
no t at all square. and (3) my feedline (50
ohm coax term inated with 22' 6-5J8M of 75
ohm coax. velocity factor 0.66. giving 114
wave on 7.2 MHz) is almost 300 feet long.

I use #1 2 AWG copper wire. PVC cov­
ered, and I do not usc a balun. A I :I current
balu n (inducti ve coupling) can help to re­
duce RF signa l pickup and re-radiat ion by
the coax braid , but I suggest not using a
ba lun for mult iband operat ion unle ss the
balun is very broadbanded (low Q) lest you
bu m it up at hig h reactance le vels on fre­
quencies other than the design band. I do
cancel RF at the feed point with eight turns
of the coax wound 10 a d iameter of 6". taped
together as a "coil" or RF air choke.

All antenna allac hment points are via 118"
ny lo n line te rm i nat in g i n a 3" lo o p of
spaghetti tubing. I avoid d irect contact with
trees because this seems to increase the an­
te nna 's no ise le vel on recei ve and al so
seems to cause some degradation o f trans­
milled signal due to energy absorption into
the trees (see Figure I and Table 2).

On band s other than 40 meters I use a
matchbox (UC circuit) 10 tune out reactance
and help kee p the SWR down to allow full
power transfer. Some form of magnetic cou­
pling in the transmi ssion train from rig to
antenna he lps to suppress harmonics which
can cause T VIIRFI , so a tun er. no matte r
ho w s im ple, is suggested . regardl ess o f
whether it is needed for impedance matching
or reactance rune-our.

The feed poi nt mechanical construction
consists of a strip of plastic (a 2" PVC strip
cut down the middle to make a "plate" or
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feet. hUI not jess Ihan 05-Ul x .~5- 1 12 = 19·113 feet.
Avo id in ternal angles le ss than 90 de ­

grces. Don't usc: a design like that in Figu re
5. for obvious reasons of signal cancellation.

If you desire stronger propagat ion in a
preferred di rection. angle the plane of the
loop toward the desired direction in a slop­
in g loop (o r diamond ) configu ration (see
Figure 6 1.

But if you do make the loop into a dia­
mond shape and slope it. don ' t let the short
width (across) become less than 0.885 x the
length of a side when square (see Figure 7 ).

Specifically. for 40 meters. a sloping dill­
mond would look like Figure 8 (The sketch
shows the minimum width and maximum
lengt h allowable before the loss resulting,
compared to Ihat of a square loop. exceeds I
dB).

Comment: My 80 meter SkyLoop (282
feet of w ire. another antenna) enjoys the ad­
vantage of both horizontal and vertical po­
larization. as ha lf o f the loop (the .....est half}
is more or less horizont al. while the remain­
ing east half slopes down into a gu lch. The
result is tha t the Sk yLoop is effectively a
sloping loop. It's plan layout is not at a ll
sq uare. but the short width is greater than
0.885 x the length of a square loco's side.

Alway s feed hori zon ta l loo ps at thei r
highest point. And note thai a 40 meter full­
wave loop is a half-wave vertical on 80 me­
rers . the loop functioning as a capacitance

Continued on pagr /8

Figure 5. tntemai angles of less than 90 de­
grees C(III cause signal cuncetkuion prob­
lems.

A
o

Antenn. Wire

Approx.
25' Hig h

t-
o

ao

o

1.454 x S

x
y

Directional enhancements are made by positioning tile plane toward the desired

x y
2

S ) x (1 .454 x S) = .79 x S

1'1

29 '

To _-'
RI ,

~ .546 x S ~

Figure 6.
engle.

The point o f this geo met rical digression
has been 10 sho w that you don 't have 10
make the loop square to make it work well;
just avoid making (if rectangular) the short
side less than 0.546 x the length of a sq uare
loop 's side.
Example:
Total wire in loop = 10000f(M Hz) feet.
40 meter loop wire = 100517.077 MHz = 142 feel
If square. then each side length = 142/4 = 35-1/2
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Figure 3. A "iew oflhf' 40 Meter Full Wm'e Hori::.rmral Loop.
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Figurr 4. YOll don i have to fllClk,. the loop squall' to make ir work well,
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twirling and a hard launch at the right angle
can put a 4 oz. lead weight with light line
some height up. A fi shing rod/spinner works
well also.

Lots or line throwing , tree branch tri m­
ming, cl imbing. sweat and hard work may
be neces.~ary in a thick forest 10 get the loop
up and clear o f sma ll branches. but then
again. in a clear area some supports for the
antenna would be required. and it takes work
10 put them up. too. So. as long as you can
avoid near (AJ27t) fiel d prox imity 10 large
(over 6~llimbs. lhe loop will work almost as
if Ihe forest weren't rtere ... e.g. on 40 me­
ters. try to slay 22 feel away from large tree
trunks. 12 feet on 20 meters. erc.. otherwise
a significant percentage of energy will be
absorbed by the trees, resulting in reduced
primary signal strength (see Table I).

Concerning gain and enclosed areas. real­
ize that a square loop (each side 1/4 electri ­
cal wave long . all comer angles 90 degrees )
has a bit more than 2 d B gain over a d ipole
at the same height over the same ground.
For a rot-square loop to lose I dB in signa l
strength compared 10 a square loop (a jusl
barely detectable audio difference). its en­
closed area has to be reduced about 7n o f
thai of a square:

IOlog 10.79 ) = - I d B
The signa l from the loop in Figu re 4B will

be about I dB less than that from the loop in
Figu re 4A.
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MICROWAVE ANTENNAS The 40 Meter Full-Wave Horizontal Loop
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section's length is based on the lowest fre­
quency of planned operation. Of course.
tuned feeders may also be used.

For those who are unable to erect anten­
nas very high. the 142-fool length of wire as
a 40 meter fu ll-wave horizontal loop about
35 fee t above ground is a winner. And it
doesn' t have to be textbook square . or
horizontal. to be effective. iii
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Figufl' 7. 0 011 ) let ,lit' short width (ucro;u ) become tess thall 0.885 x IlIl' [f!lIglh vf u side
when sqllarr.

Continued from pag~ / 6

hat for radiation from the vertical feedline.
Horizontal loops art' easy 10 build. erect.

and require no tuning if you cut the wire
according to L = IOO51f (MHz) feet. where
the frequency f is for the lowest band of de­
sired operation. Feed the loop either directly
with 50 ohm coax or with a quarter wave
(electrical. considering velocity factor) of 75
ohm coax; again. the quarter-wave matching
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Table 2. W"~n 0 ' 1 untt:lll1a is within )J21tf~~t ofa n~arb.l' ohject, such as a trre (a capacitor)
or some metal (Ull inductor). being th~ fre r space wavt'/~ngth or the frrqu~ncy ofoperation
(fun. primary s(( lIa/ attenuation occurs due to the t:nergy of the near (slorag~J field being
absorbed hy '''~ Irr~ or metal. As a result, this ~n~rg.l' is no longer available 10 reinforce, by
ground reflection, me signal of the primary radiation. The 10 JS can amolllll 10 as m ilch as 6
dB. To a void this pbenomenon. keep all allte" na wire at least these distal/US away from 6"
diameter or larger energy-absorbing obj ects:
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