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top-loaded

deltaloop antenna

Design and construction
of an efficient,
low-frequency,

vertically polarized
antenna using
wire elements

The vertically polarized full-wave loop has
emerged as a popuier antenna on the low-frequency
bands. The most common form of this antenna is the
trianguiar (delta) loopl2 with one of its vartices
pointing skyward. Such an antenna can be suspend-
ed from a single point located on a tower ora tree.

mmmminninmﬁng cousin of the popular in-
vertad-V dipoie. Lt has besn around for quite a while and yet pro-
vides some pleasant surprises. For those interegted in tracing its
b.cquwnd!mnrwidodrdmlandl. Refarance 1 is par-
ticularty infom\-ﬁwlndpfmid-pomdilqrsmoftmd-mm
tion pattem in thea planes togather with supporting mathematcs.
Thmmlnmhmdmmmmhrg-cm.

Editor, WENIF

On the 80- and 160-meter bands, height limitations
cannducaﬂnaﬂecﬁveneuofﬂndom loop. This
articls deacribes a method for reducing this problem
bvnmofaneuilvimpletmntod!ondimpmce-
dum.Thecmofawpponhoightofmmemwﬁ
feat) for an B0-meter antenna is shown in fig. 1. An
intaresting aspect of this compatrison is that the top-
loaded deita loop fig. 1B (TLDL) has more gein than
a full deita loop. Experieneesincetheondof1978at
WIDTV has been that the antenna performs as well
as an inverted V for short-range contacts and pro-
vides one ta two S units better performance for DX
contacts. In this article, | discuss the evolution of the
TLDL and provide detailed design information for an
B0-meter TLDL.

Two kinds of verticaily polarized antennas are in

Homebrew matching transformer for the top-loaded deita
loop antsnna.

By Frank J. Witt, W1DTV, 20 Chatham Road,
Andover, Massachusetts 01810
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fig. 1. An 80-meter deita-toop antenna with apex at 2
metars (05 feat). Sketch A shows the ciassic deita loop for
3.828 MHz; B shows a top-loaded delta loop for the sams
resonant frequency. Loading-stub dimensions are discussed
in the text.

common usa on the low-frequency bands. One type
is suspended above ground and fed directly; the
other is erected from ground level and excitation oc-
curs between ground or a simulated ground plane
and the antenna. Both antennas would benefit from
a highly conductive ground; but in the latter case,
since ground resistance appears in series with the
antenna at the drive point, efficiency is highty depen-
dent on ground conditions. Therefore, the more suc-
cessful monopole installations are those that use
many radials. The TLDL is not fed against ground
and hence ground plays only the role of a rafiector.
This is also true of full delta loops and stoping di-
poles. Experience has shown that impressive per-
formance may be obtained with such antennas with-
out an elaborate system of radials.

evolution of the
top-loaded delta loop

The signal at a distant point from a part of a trans-
mitting antenna is proportional to the current in that
part of the antenna. For a half-wave dipole, for in-
stance, maximum radiation is received from the cen-
ter of the dipole, where the current is greatest. The
radiated contribution from the ends of the antenna is
negligible.

The TLDL concept resuited from a recognition of
the fact that for a conventional, vertically polarized
delta loop, much of the antenna where high currents
exist is horizontal and near ground. The objective of

the TLDL design is to get these parts of the antenna
away from ground and at least partly vertically arient-
ed to increase antenna gain. Fig. 2A shows a typi-
cal vertically polarized conventional delta loop
designed far 3.825 MHz. Actually, this antenna can
only be said to be mostly vertically polarized because
of the position of the feed point. True vertical poiari-
z2ation (in a direction perpendicular to the plane of the
loop, /.e., the direction of maximum gain) is obtained
when the feed point is one-quarter wavelength away
from the peak of the triangle as shown in fig. 28.
You can see that the polarization is vertical by noting
the current flow: the verticai components from the
currents in the two upper sides of the triangle add,
while the horizontal components cancel.

The objective of the loading is to “lift” the current
nodes higher in the vertical space available for the
antenna and to make the vertically radiating sides of
the antenna more vertical. Bath actions will increase
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fig. 2. Physical dimensions of a typical corner-fed delta ioop
antenna {(A). True vertical polarization occurs when the
tesdpoint is one-quarter waveiength from the apex (B).
Skatch C shows cutrant distribution.
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the low-angle gain for vertically polarized signals.
The derivation of the TLDL froma conventional delta
loop is shown in fig. 3.

The feedpoint resistance for both a conventional
delta loop and a TLDL has been measured at W1DTV
1o be 130 ohms. From this information and from the

SONVENTIONAL OELTA LOOP

STRAIGHTEN OQUT SEGMENTS 8.1,2 aN0 4,586

SRING FOINTS 2 AND 4 TOGETHER
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fig. 3. How the top-loaded deita loop (TLDL) is derived from
the convantional deita loop. The top loeding makes the cur-
rent nodes higher with respect to ground and increases the
vertical poiarization from the antenna sides. This improves
low-angle radiation.
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tig. 4. Method of adding the stubs on both sides of the delta
loop to reduce horizontally polarized radiation.

geometry of the two antennas {and if one assumes
sinusoidal current distribution), the TLDL has a gain
of 2.3 dB over a conventional deita ioop. The dimen-
sions of fig. 1 have been assumed for this calcula-
tion. See reference 3 and fig. 4 for an explanation of
the methods used to arrive at this result.

The TLDL is truly vertically polarized in a direction
perpendicuiar to the plane of the loop. It is mostly
vertically polarized in other directions and exhibits an
almost omnidirectional pattern.

loading stub

The loading {or matching) stub is shown in fig. 3
to be horizontal, but this is rarely possibie. At
WI1DTV it runs to the farthest point on the property
and makes about a 60-degree angle with the plane of
the loop. The stub should be \/8 or 9.8 meters {2
feet) at 3.825 MHz. However, it was necessary 1o
lengthen it to 13 meters (43 feet) for resonance at
that frequency. The probable reason for this is that
the stub is severely folded back toward the loop; the
consequent detuning is overcome by iengthening the
stub. This effect is observed in inverted V antennas,
where the length must be made longer than would be
necessary for a straight dipole.

The stub could be added on bath sides of the loop
as shown in fig. 4. This would virtually eliminate the
affect of the stub on the radiated pattern. This
method hasn’t been tried, and the practical effects
are unknown.

The stub can be shortened considerably by means
of a loading coil installed in series with the stub at the
point where the stub is connected to the triangie
apex. See fig. 5. The 13-meter {43 foot} stub was
reduced to 4.9 meters {16 feet) by the use of a 32-xH
loading coil. The loading coil reduces radiation from
the stub, but it resuits in a reduction in antenna
bandwidth. The loading coil is a B&W 3029/3905-1,*
which is 63.5 mm (2 1/2 inches) diameter by 254 mm

*Barker and Williamson, inc., Canal Street and Beaver Dam Road, Brstol,
Pennsyivania 19007,
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tig. 5. Using a loading coil to reduce stub radiation.

(10 inches) long {6 turns per 25 mm). This coil with
the 4.9-meter {16-foot) stub allows the TLDL to reso-
nate anywhere in the B0-meter band by changing the
tap position.

matching methods

A common method for feeding deita-loop anten-
nas is to use a quarter wavelength. of 75-ohm trans-
migsion line between a 50-ohm transmission line and
the feedpoint. For a feedpoint resistance of 130
ohms, the vswr at resonance would be

130
752/50

which is guite acceptable. Since the conventional
deita loop and the TLODL are essentially balanced an-
tennas, it's desirable to use a 1:1 balun at the anten-
na to prevent antenna currents on the coax feedline.

AtW1DTV, a transformer {shown in fig. 6 and the
photo) accompiishes both impedance matching and
the unbalanced-to-balanced transformation; it
handles the lagal power limit quite satisfactorily. The
transformer has been evaluated only on 80 meters,
but the design could be trimmed to work over several
bands. See reference 4 for details on optimizing such
designs.

= 1.16:1 {1

voltage standing-wave ratio

The vswr using the transformer of fig. 6 and 50-
ohm coax is shown in fig. 7 for the conventionai del-
ta loop, the TLDL using a wire stub only, and the
TLDL with a wire stub and loading coil. Note that an
excellent midband match is obtained for all three
cases, but the bandwidth depends on the configura-
tion. The bandwidth of the worst TLDL case {using
the loading coil} is substantially better {6.6 times wid-
er) than that of a loaded 20-meter (66-foot), 80-meter
sloping dipole,5 which would require about the same
mounting height. The vswr plot of the latter is also
shown in fig. 7 for comparison.

Note from fig. 7 that the vswr of the TLDL with a
loading coil is not unity. The reason is that the induc-
tive loading modifies the current distribution at the

top of the antenna, and the feedpoint resistance is
changed. For the purist, a more optimum trans-
former for this case would be ane where the 3-1/2-
turn winding of fig. 6 is reduced to 2-1/2 turns. In all
cases, the installation involved a steel tower with the
antennas supported 1.2 meters {4 feat) from the tow-
er on a boom at the 19.8-meter {65-foot} level. All
guy wires were broken with insulators to avoid reso-
nance, and NO guying was used above the 10.7-
meter {35-foot) level,

soncluding remarks

The TLDL antenna performs as well as other simi-
iar antennas requiring higher points of support. The
design is based on the pasitioning of the high-current
parts of the antenna sa that they will provide a pri-
marily vertically polarized radiated signal, The TLDL
has substantially more bandwidth than its nearest
low-height competitor, the \/4 sloping dipole {load-
ad). Calculations indicate that the antenna should be
a good performer, and on-the-air experience has sub-
stantiated these results.

A point of caution — if you try this antenna, OF any
new antenna, take steps to convince yourseif thet
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WIRE: imm {AWG 18] HOONUP WIRE

CORE AMICON FERRITE RQD, 12mm DIAMETER, 10Dmm LONG . a " 2% { AMIQON
ASSOCIATES, 12033 QTSEGD STREET NO HOLLYWOOD, C4, 21807}

COMSTRUCTION: 15172 TRIFILAR TURNS WITH 10 TURNS R-EMOVED FROM ONE
WINDING WRAP WITH VINYL ELECTRICAL TAPE AND TASE YO THE FEEDPOINT
INSULATOR NO QTHER PROTECTION NECESSARY.

fig. 6. Construction of the matching transformer for the top-
toaded deita ioop antenns. Sketch A shows thae basic prin-
ciple. Any impedance ratio between 1:1 and 1:4 may be ob-
tained by tapping winding 1. The basic configuration is
shown in B. Sketch C shows the schematic and winding
logic.
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fig. 7. Voltage standing wave ratio and bandwidth of the
conventional desita (ocop, the TLDL, the TLDL with induc-
tive loading, and a quarter-wavelength sloping dipole an-
tenna with inductive ioading. Resonant frequency ia 3.826
MHz in this model.

other nearby antennas are not significantly influ-
encing its behavior. A considerable amount of inter-
action between a TLDL, an inverted V, and a sloping
dipole, all supported by the same tower, has been
observed. The data in this article were taken with the
inverted V and sloping dipole removed from the
tower.
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250 & 400 Hz 8-pole xtal filters
WIN YOUR BATTLE AGAINST QRM

GET THE BEST AND SAVE
ONLY 555

AIRMAIL POSTPAID
OVERSEAS ADD $3

" Fantastic!'” is the word X2TK uses in summarizing the performance of
the new Fox-Tango 8-pole 250 Hz CW crystal iattice fifter in comparison
with that of his standard 4-pole Heath unit. ‘'Remarkably free from
ringing...exceptional ultimate rejection.. supernior shape factor.. easy
instaliation_.."” are other quotes from his enthusiastic repont. While giati-
fying, his remarks coms as no surprise — they merely echo thgse of hun-
dreds of satisfied Yaesu and Kenwood purchasers of Fox-Tango filters
who have decided 10 up-grade their prasent sets instead of purchasing
new ones at today’s inflated prices.

Fox-Tango filters are dasigned to match the mounting holes in the most
popular Heath rigs like the HW-101, SB-301, etc.. exacty. For the
others, iha drilling of a tew smail holes will pose ne probiem for Heath
gwners who have 'built their own'*. K2ZTK mounted his new 250 Hz unit
in the spacs reserved for an AM filter in his SB300 thus making use of
existing front panei controls tor selecting either of his two CW filters. For
those whose modets lack this facility, it wiil be easy to improvise mechan-
ical or slectromagnetic switching arrangements it dual filters are desired,
Of course, for those satisfied with one filter, installation usually consists
of tightening two nuts and soidering two connections.

Qur complete line of filters is listed below. Note that we offer both 250
and 400 Hz bandwidths for Heath rigs. Aithough the lafter appears to be
the same as the standard Heath filter, the difference in 8-pole per-
formanee has ‘o be heard to be believed. The 400 Hz unit is ideal for rou-
tine CW operation even though it lacks the needle-sharp response (and
critical tuning requirements) of the 250 Hz tiler.

All units are $55 except as indicated. Order with confidence — satistac-
tion is guaranteed.

Fiter |Usot| Comtor (Mo ofl Bomd
Rig | Ne.YF ! e [Freq. kHz. | Peles) Width Nates
J1H250 CW 311793] 8 |250Hz | Sharpunn tor DX and contest work
- J1H500 | CW 3179371 & |500Hz | Useinstead of standard 600 Hz unit
S o | J1FE00 | CW 3179.3{ 6 [6Q0Hz | Same as standard XF-30C unn. 545
;s o | MM | 558 3180 B |1 8kMz| Fornarrow SSB lg recuce OAM
WL & 5iupa | 358 3180 8 12 4kHz| SubstiutetorXF-30A(6 pole)in early units
= IFEL | AM 3180 & |6 GkMz] Same as stancard XF-308 umit. $45
B
= | 89H250 | CwW 9999 3| 8 |250Hz | Sharoumt tor DX and conlest work
[ : S| 89H300] CW 3999 3| 8 [500Mz | userstead of stangard 600 Hz unit
Wilwolaomr s | 558 9000 8 |1 3unz| Fornarrow $SB 1o reduce QRM
= 90H2 4 | SSEF 3000 3 |2 4kHzy For usein Speech processor
.~ B9H250] CW 3388 3] 8 |250Hz | Sharpuns for OX and contest work
L 8| sams00) CwW 3988.3] 3 |300Mz | Jseinstead of stanoarg 00 Hz unit
Do | 33M230] W 3385 3 |¢50 Mz | Sharp unitfor DX ang coriest wark
Sy 3| medu| Cw| 2385 | 3 1400 Hr | Usainstead o Standard 500 Hz un
SR &[33M18 [ ssB| 3396 3 11 @kHz| Fornarrow S58 to recuce GAM
; 2 [ 88HZ50 ¢ Cw 8830.7§ 8 [250Hz | Sharp umit for DX and contest wark
‘;‘ @ 3 AgH400 | CW 8830.71 4 |400H2 | Use.nstead of standarg 500 Hz uni
@ agMr 8 | SsB 8830.0| 9 [ &kHz} Forncarrow S58 10 reduce GRM
=53
=| 853362501 oW 33954% 9 [250 kHz| Sharp uni for DX and conrest worx
= ; =1 1JH400 ) CW 33954 B 400 kHzl Usenstead of stanoara mearn G tuers
= -
o

To avoin errgr due (o similarty of some fiter numbers, specity desirec umt
completely when ardering. Include make ang model of set, tilter number. ang
center frequency

Diode Switching Boards perm: easy mounting (withgut drilling) ot ug 10 Two £rvsta
filters of any type in addition to those fer which the manulacturer provices space
These poards will accommodate any of the filters listed axcept Heath. Soecity maxe
af set with which board s to be used. $20 airmaH pestpand.

YISA and Mastsr Charge sccepied.

FOX-TANGQO CORP.
Box 15344, W. Palm Beach, FL 33406




