HE 1988 A/8 STO is the next step.

Applying the same calculations to

its original symmetric form, Fig

1d, the uncompensated areas are:

left +0.261, right -0.116; this un-
balanced situation can be corrected by mak-
ing the flat top lopsided, with approx. 60% of
the span on the side connected to the feed
point; Fig 1e. Now the areas are equal: left
+0.192, right -0.192; the best yet.

The new top load with a span of only A/8
permits construction of short yet very efficient
radiators. The field strength on the horizon at
a distance of 1km from an unloaded vertical
radiator fed with a power of 1kW, neglecting
all losses, is given by:

E=v(3,600,000/R ) x (1-cosf3h)

in which E is field strength in mV/m, R is ra-
diation resistance, B is 211/A and his antenna
height in 4. A T-antenna with the new low-
radiation flat top delivers a surprising field
strength on the horizon when compared with
unloaded verticals. In Fig 4, the height of the
radiator is marked off on the X-axis; the field
strength on the horizon is read on the Y-axis.
The field strengths calculated for common
verticals are the broken herizontal lines
marked 0.254 (314mVY/m), 0.504 (380mV/m)
and 0.644 (444mV/m).

The field strength of unloaded verticals is
plotted as a dotted curve; an infinitesimally
short radiator, according to Hertz, produces
300mV/m. This is a purely theoretical value.
As the antenna height increases, the field
strength rises 1o its maximum where it touches
the 0.644 line, then goes back down.

At h = 1), field strength on the horizon is
zero, with all radiation at high angles, ie
useless for DX. [though useful when short
skip is required - Ed].
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The field strength of a T-antenna with non-
radiating 90° flattop is shown as a solid curve.
It also starts at 300mV/m, rises more steeply
and at point A at a height of 0.184 surpasses
that of a A/4 vertical. At point B, the 0.34A high
T does as well as a A/2 vertical. Finally, at
point C, the 0.392 high T produces its maxi-
mum field strength of 428mV/m, almost as
much as the 0.64 vertical in spite of the
height reduction by 3/4.

Fig 5 shows the vertical-plane patterns of

0.25, 0.5 and 0.64% un-

loaded verticals, the latter

| | often somewhat mislabe-
led as a five-eighth an-
tenna, and the 0.394 high
STO T. The T's low-angle
radiation approaches that
of the 0.64 A vertical but its
high-angle minor lobe is

188 smaller.
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Fig 4: Field strength vs antenna height (dotted
curve: unloaded vertical. Solid: new T-antenna).
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Fig 5: Vertical Radiation patterns of 0.25, 0.5 and
0.644 verticals and new 0.392 T over perfect earth.
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stranded hard-drawn copper wire. The 20cm
end pieces are of copper pipe with steel
inserts for rigidity. A good insulator should be
used at the free end.

The flat top was stretched between two
trees by means of 2mm polyester line. The
16.7m vertical radiator hung down from it and
was terminated in an ATU at ground level.
The feed point impedance was measured to
be 90 - j45002; not what | expected but it then
had a ground plane in one direction only;
accordingly, this measurement may not be
typical. The antenna was matched with an L-
network. It and the coax were earthed lo a
ground mat now consisting of 48 radials, each
21.5m long.

DL1VU's article ends here but, during trans-
lation, several questions and additional appli-
cations came to mind.

DL1VU’S IMPROVEMENTS IN
DX TERMS

FOR URBAN AMATEURS seeking low-band
DX, a vertical with 90° top load has special
advantages: maximum radiation-producing
current is at the top, high and in the clear,
whereas a ground mounted monopole has its
maximum current at the bottom, as likely as
not between the houses.

To repeat, the purpose of the top load is to
place the current maximum at the top of the
vertical radiator while losing a minimum of
power by radiation from the top lead itself.
How strong, however, is the unwanted radia-
tion off the various models of flattop? DL1VU
does compare the flat tops with one another,
but not with the wanted radiation off the
verlical. GBEZE computed that radiation from
theflattopofa T ofthree /4 legsinfree space
is, at 45° off the horizontal wire where it is
maximum, 10dB down from the field strength
due to the vertical leg: a less than 5% loss of
field strength at the target, though on receive
it may occasionally spoil a null towards a
QRM station. Under the same conditions,
maximum radiation off the criginal (symmet-
rical) STO was 30dB down, ie negligible both
ontransmit or receive. The effort to still further
reduce radiation from the STO by making it
lopsided is believed trivial as well as suspect:
because the wire is folded back ontoitself, the
current distribution along the wire cannot be
expected to be sinusoidal, a basic assump-
tion for all of DJ1VU's calculations. There-
fore, DJ1VU's method is valid as a first ap-
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Fig 6: Checking the frequency of a pair of STOs with a dip meter.

RADIO COMMUNICATION March 1991



proximation, but not when it comes to low-
level details. What then is the merit of the
STO? Mostly small size and hence modest
demands onits supports. Withit, you canbuid
antennas in places where one of the larger
flat tops would be impossible or undesirable,
with no apparent loss of performance, except
possibly band width.

PHYSICAL VS ELECTRICAL
LENGTHS

DIMENSIONS IN DJ1VU's article are givenin
terms of electrical wave lengths with no
mention of physical measurements. It is well
known that, for a given fraction of a wave-
length, a bent (quad loop) or coiled (rubber
duck) wire must be longer than a straight wire.
How long then must the wire be which, when
folded, makes a A/4 STO? Wire gauge,
spreader length and capacity across the insu-
lator at the unconnected end come into it but
no formula was found. Fortunately, the reso-
nant frequency (A2) of a pair of identical
STOs can be measured; they are temporarily
suspended within easy reach from the ground
at right angles to each other so that they
cross, just without touching, at their feed
points. A short wire, U-shaped at VHF or
coiled into one or more tums at HF, intercon-
nects the two feed points and couples to a dip
meter to find resonance Fig 6. Dimensions
can then be adjusted to move resonance to
the desired frequency. At G4LQl, two 358mm
lengths of Bofa 300£2 ribbon made into a pair
of 342mm long STOs with an Bmm gap be-
tween feed point and open end resonated at
145MHz; 692mm of wire made 517mm of
electrical length, ie a 34% lengthening factor.
Similarly, using open (ladder) line with 1Tmm
bare wire spaced 25mm with 6mm diameter
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Fig 8: The STO can be hung as an inverted-V. This antenna was designed for 3.75MHz but also works well
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Fig9: A collinear antenna as short as A/2! It was designed, butis as yet untried, as a short-span alternative
to the ‘Invisible DX antenna’ described by GODLN in RadCom, Oct '87.

plastic spreaders every 150mm, anda 51mm
ceramic strain insulator between open end
andfeed point, a29.6MHz STO had a span of
1.63m; 29% of extra wire.

The flat top must be of exact electrical
length only if its feed point is to be purely
resistive, eg if a coax feeder is to be con-
nectedthereasinFigs7 &9.InDL1VW'sown
application, and inthat of Fig 8, non-resonant
antennas by nature, a shorter flat top would
merely move the current loop down on the
vertical wire. There would be no noticeable
difference in performance though the meas-
ured feed point impedance and hence the
ATU components would be different from
those calculated.

An inverted-V style STO is effective atopa
single vertical radiator. GBEZE has computed
thata droop of 45°in the two halves of an STO
on top of a 0.39A vertical costs only a negli-
gible 0.4dB in field strength on the horizon, a
small price for saving a support. G4LQl's
current 80m antenna, Fig B8, has a drooping
STO on top of a 0.16x vertical of which the
lower 0.07h closely skirts the salt-water

drenched wall of the house. Though no objec-
tive comparison of performance can be made
with an earlier 1/4 inverted-L on the same
mast, raising the currentloop upinto the clear
has considerably eased RFI to the telephones
in the house.

OTHER APPLICATIONS

THE FEATURES OF THE DJ1VU flat top, ie
virtual earth and current loop at its feed point
together with small size and minimum radia-
tion, are not unique to T-antennas. They also
are the very requirements for counterpoises
atthe bottomn of vertical antennas of which the
ground plane vertical is but one example.
Compare the STO with G6XN's linearly loaded
‘best-buy’ counterpoise on p165 of his book
HF Antennas For All Locations (published by
RSGB - see price list); DJ1VU's flat top is a
cleverly optimised version of that
counterpoise! Identical STOs could even be
used as counterpoise and top load in one
antenna, horizontal or vertical, eg in colinear
arrays. See Fig 9. a
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