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ntennas widely used by amateurs
Ahave a few basic characteristics in

common. They provide modest per-
formance and good efficiency, are simple in
design, inexpensive to fabricate and very
flexible with regard to height, shape and
construction materials. There is a very wide
range of differences between QTHs, re-
sources and personal circumstances. It is
vital that the basic performance of an an-
tenna be preserved even for significant
variations in dimensions and materials if it
is to be widely useful.

The dipole antenna fits these require-
ments admirably and is probably the most
widely used antenna of all. Unfortunately,
on the low frequency bands (80 and 160
meters) it is increasingly difficult to get
good DX performance from a dipole due to
the problem of getting the antenna high
enough (in terms of wavelength). The land-
mark work by N6BV on HF propagation
clearly illustrates this.!:? Fig 1 shows one
of his graphs to illustrate the range of radia-
tion angles most likely to be usable on an
80-meter path from New England to Europe.
Over 90% of the time the angles are between
17- and 24.. Other longer paths (and those
from different locations) show similar pat-
terns, except that the longer paths have
lower peak angles, in the range of 10- to 18-.
For DX work on 80 meters, the desirable
radiation angles are generally between 10-
and 20-.

Also shown in Fig 1 are the radiation
patterns for dipoles at 100 feet and 200 feet.
At 200 feet the pattern is great, but lower-
ing the antenna to 100 feet reduces radia-
tion at the desired angles significantly. For
mosthams 100-foot dipoles are not possible
and 200-foot dipoles not even a fantasy.

Can’t put up a really high
horizontal antenna for 80-meter
DXing? Maybe the vertically
polarized “Half-Square” might be
the antenna for you.
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Fig 1—80-meter graph of the percentage of all openings from New England to
Europe versus elevation angles, together with overlay of elevation patterns over
flat ground for dipoles at two different heights. The 200-foot high dipole clearly
covers the necessary elevation angles better than does the 100-foot high dipole.
(From The ARRL Antenna Book, 17th edition, Fig 30.)



Heights in the range of 40 to 80 feet aréo examine many of the finer points> & ing the high accuracy (Norton-Sommerfeld)
much more typical, with the emphasis mor& his very simple antenna has many subtlground model. | carefully observed the pro-
towards 40 than 80 feet. This furtheretails and more than a few surprises. Yoscription against grounding wires directly to a
degrades performance. can get very good results without great efreal ground. The accuracy of the modeling
Another problem with low dipoles, from fort, but it is also possible to obtain veryshould be very good.
a DXing point of view, is that they havepoor performance if moderate care is not
great response at high angles. This brings taken! The Half-Square Antenna
local and US stations S9+ while you are try- The purpose of this article is to take a A simple modification to a dipole would
ing to copy an S3 DX station. careful look at this antenna including: be to add twad./4 vertical wires, one at each
Is there a way to improve on the dipole’® Comparison to a dipole at comparablesnd, as shown iRig 2. This is ehalf-square
DX performance while retaining most of its  heights, over different grounds. antenna. The antenna can be fed at one cor-
practical advantages? The answer is “Yess$' The effect of changing shape and dimenrer (low impedance, current fed) or at the
The half-square antenna can provide 3 to sions on performance. lower end of one of the vertical wires (high
10 dB of improvement at angles betweenm Useful bandwidth, including both imped-impedance, voltage fed). Other feed ar-
10° and 20, depending on the available ance and pattern effects. rangements are also possible.
height and soil conductivity in the groundes Different feed and matching schemes. The “classical” dimensions for this an-
reflection zone. In addition, the high-angles Multiband operation tenna aré./2 (131 feet at 3.75 MHz) for the
radiation can be suppressed. The shape, di- ) top wire and\/4 (65.5 feet) for the vertical
mensions and feed point options are alshl deling Notes wires. However, there is nothing sacred
more flexible than previous descriptions Much of the work presented here was donabout these dimensions! You can vary them
have indicated. using computer modeling. Because these anver a wide range and still obtain nearly the
The half-square and its close cousin, theennas are close to ground (in terms of wavesame performance.
“bobtail curtain,” have been known to amadengths) and different parts of the antenna are This antenna is twi/4 verticals, spaced
teurs for nearly 50 yeafs-or the most part, at different heights,NEC2 rather than /2, fed in-phase by the top wire. The cur-
articles describing the half-square havéMININEC modeling programs were usé&? rent maximums are at the top corners. The
beenrelatively brief and have not attempted@o maximize the accuracy, | included the wirgheoretical gain over a single vertical, for
losses and all wires connected at a corner usido in-phase verticals, is 3.8 dBiAn im-
segment tapering. | assumed real ground, upertant advantage of this antenna is that it
does not require the extensive ground sys-
I 130’ | tem and feed arrangements that a conven-
l\ Current—Feed Point tional pair of phased/4 verticals would.
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__— Alternate Voltage Feed Point 35/ In the past, one of the things that has
i % turned off potential users of the half-square

on 80 and 160 meters is the perceived need
for M4 verticals. This forces the height to

Fi.%hzgi—i’][’icha' 8Ot'.m‘°~|t|er half-zquiyg, 5'ﬁ be > 65 feet on 80 meters and > 130 feet on

wi -high vertical legs and a A/2- )

long horizontal leg. The antenna may be 160 met’ers. That’s nqt really a problem. If

fed at the bottom or at a corner. When Fig 3—An 80-meter half-square you don’t have the height there are several

fed at a corner, the feed point is a low- configured for 40-foot high supports. things you can do. For example, just fold

impedance, current-feed. When fed at The ends have been bent inward to the ends in, as shownfig 3. This compro-

the bottom of one of the wires against a reresonate the antenna. The ; i ;

small ground counterpoise, the feed performance is compromised mlseS’ the performance Surprlslngly Ilttlg.

point is a high-impedance, voltage-feed.  surprisingly little. Let's look at the examples given in Figs
2 and 3, and compare them to dipoles at the
same height. For this comparison | have
selected two heights, 40 and 80 feet, and

40’ High Dipole

AV average, very good and sea-water grounds.
I have also assumed that the lower end of
the vertical wires had to be a minimum of
5 feet above ground.

At 40 feet the half-square is really
mangled, with only 35 foot high=(\/8)
vertical sections. The comparison between
this antenna and a dipole of the same height
is shown inFig 4. Over average ground the
half-square is superior below 32nd at 18
is almost 5 dB better. That is a worthwhile

Max Gain = 8.74 dBi Az. Bearing= 90.0 Deg improvement. If you have very good soil
conductivity, like parts of the lower Mid-
Fig 4—Comparison of 80-meter elevation response of 40-foot high, horizontally west and South, then the half-square will be
polarized dipole over average ground and a 40-foot high, vertically polarized half- superior below 38and at 18 will be nearly
square, over three types of ground: average (conductivity c =5 mS/m, dielectric 8 dB better. For those fortunate few with

constant ¢ = 13), good (o = 30 mS/m, ¢ = 20) and saltwater (c = 5000 mS/m, ¢ = 80). ltwater-front tv th d ¢ t
The quality of the ground clearly has a profound effect on the low-angle saltwater-tront property the advantage a
performance of the half-square. However, even over average ground, the half- 15°is 11 dB! Notice also that above3%he

square outperforms the low dipole below about 32°. response drops off rapidly. This is great for



DX but is not good for local work.

If we push both antennas up to 80 fdag(
5) the differences become smaller and th
advantage over average ground is 3 dB at
15°. The message here is thiae | ower your
dipole and the better your ground, the more
you haveto gain by switching fromadipole
to a half-square. The half-square antennaj
looks like a good bet for DXing. However,
there are a few other things to consider bg-
fore replacing your dipole.

Max Gain = 9.24 dBi Az Bearing = 90.0 Deg

Changing the Shape
. . , Fig 5—Comparison of 80-meter elevation response of 80-foot high, horizontally

Justhow erleI_e IS the shape? W_e I I(?Okpolarized dipole over average ground and an 80-foot high, vertically polarized half-

now at several distortions of practical im-square, over same three types of ground as in Fig 4: average, good and saltwater.

portance. Some have very little effect but ghe greater height of the dipole narrows the gap in performance at low elevation

few are fatal to the gain. Suppose you hav%nglesd, but tge _half-isquarells Stll|| a slurﬁ).er;]or D>|< antenna, esEc-:‘coll_allyI w_heg tfhe_ |
ith height and less width than callea:oun- nearby is saltwater! For local, high-angle contacts, the dipole is definitely

either more heig ! A e winner, by almost 20 dB when the angle is near 90°.

forin the standard version or more width and

less height, as shown Fig 6A.

The effect on gain from this type of di-
mensional variation is given ihable 1. For
a top length (L) varying between 110 and (A)
150 feet, where the vertical wire lengthg)(L
readjusted to resonate the antenna, the g4
changes only by 0.6 dB. For a 1 dB chang
the range of Lis 100 to 155 feet, a pretty
wide range.

Another variation results if we vary the
length of the horizontal top wire and read > -1 > Ly
just the vertical wires for resonance, while .
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Table 1 (B) bt

Variation in Gain with Change in
Horizontal Length, with Vertical
Height Readjusted for Resonance. Ly

Constant

See Fig 6A. -t N Height
L (feet) L, (feet) Gain (dBi) N

100 85.4 2.65
110 79.5 3.15 4
120 73.7 3.55
130 67.8 3.75 |
140 61.8 3.65 © Lt le |
150 56 3.05 \
155 53 2.65 \

\

\

Fig 6—Varying the horizontal and
vertical lengths of a half-square. At A,
both the horizontal and vertical legs are
varied, while keeping the antenna
resonant. At B, the height of the
horizontal wire is kept constant, while
its length and that of the vertical legs is
varied to keep the antenna resonant. At ®)

C, the length of the horizontal wire is Lt Le
varied and the legs are bent inwards in
the shape of “vees.” At D, the ends are
sloped outwards and the length of the
flattop portion is varied. All these
symmetrical forms of distortion of the
basic half-square shape result in small
performance losses.




Table 2 Table 3

Variation in Gain with Change in Gain for Half-Square Antenna, Where Ends Are Bent Into V-Shape.
Horizontal Length, with Vertical See Fig 6C.
Length _Readjustgd for Resonance, Height =  H=40" H=40' H=60" H=60"
but Horizontal Wire Kept at L (feet L (feet Gain (dBi L (feet Gain (dBi
Constant Height. See Fig 6B. 7 (feet) o (feet) ain (dBi) o (feet) ain (dBi)
. . 40 57.6 3.25 52.0 2.75
L (feet) L, (feet) Gain (dBi) 60 51.4 3.75 45.4 335
110 78.7 3.15 80 45.2 3.95 76.4 3.65
120 73.9 3.55 100 38.6 3.75 61.4 3.85
130 68 3.75 120 31.7 3.05 44 .4 3.65
140 63 3.35 140 - - 3.05
145 60.7 3.05
Freq = 3.75 MHz Half Square, 50' High
Dipole, 50" High
at Peak
30
45
0 0
Max Gain = 6.47 dBi
45"
Fig 8—Elevation pattern for the
asymmetrical half-square shown in Fig
7, compared with pattern for a 50-foot
25 Hiah high dipole. This is over average
9 ground, with a conductivity of 5 mS/m
} 5 High and a dielectric constant of 13. Note
that the zenith-angle null has filled in
and the peak gain is lower compared to
conventional half-square shown in Fig 5

Fig 7—An asymmetrical distortion of the half-square antenna, where the bottom of
one leg is purposely made 20 feet higher than the other. This type of distortion
does affect the pattern!
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Fig 9—At A, graph of feed point shunt resistance and shunt reactance versus
frequency for a half-square with voltage-feed at bottom corner. At B, equivalent
parallel circuit of this antenna. This particular half-square is resonant at about
3.820 MHz, where its feed point resistance is about 5000 Q.

over the same kind of ground.

keeping the top at a constant height. See Fig
6B. Table 2 shows the effect of this varia-
tion on the peak gain. For arange o110
to 145 feet, the gain changes only 0.65 dB.

The effect of bending the ends into a V
shape, as shown in Fig 6C, is giveTiable
3. The bottom of the antenna is kept at a
height of 5 feet and the top height (H) is
either 40 or 60 feet. Even this gross defor-
mation has only a relatively small effect on
the gain! Sloping the ends outward as shown
in Fig 6D and varying the top length also has
only a small effect on the gain. While this is
good news because it allows you to dimen-
sion the antenna to fit different QTHSs, not
all distortions are so benign.

Suppose the two ends are not of the same
height, asillustrated iRig 7, where one end
of the half-square is 20 feet higher than the
other. The radiation pattern for this antenna
is shown inFig 8 compared to a dipole at 50
feet. This type of distortion does affect the
pattern. The gain drops somewhat and the
zenith null goes away. The nulls off the end
of the antenna also go away, so that there is
some end-fire radiation. In this example the
difference in height is fairly extreme at 20
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Fig 11—Graph of peak RF voltage at feed point of voltage-fed half-square antenna
with 1500 W power.
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Fig 10—Typical matching networks used Resistance —
for voltage-feeding a half-square antenna. 50
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feet. Small differences of 1 to 5 feet do not
affect the pattern seriously.
If the top height is the same at both ends
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-150
but the length of the vertical wires is not thg

same, then a similar pattern distortion cap —200
occur. The antenna is very tolerantspn- _250

metrical distortions but it is much less ac-
cepting ofasymmetrical distortion. T30 s 355 360 365 370 375 380 385 390 395 400

What if the length of the wires is such tha
the antenna is not resonant? Depending ¢n
the feed arrangement that may or may n
matter. We will look at that issue later on, inFig 12—Graph of feed point series resistance and reactance versus frequency for a

the section on patterns versus frequencgalf—square with current-feed at one corner. Note that the resistive component

The half-square antenna, like the dipole, '§.8anMg|]-|ezSt slowly with frequency. This particular antenna is resonant at just under

very flexible in its proportions.

Frequency (MHz)

=

Feed-Point Impedance

There are many different ways to feed théhat the voltage at the feed point will be quiteéicularly wideband either, typically exhibit-
half-square. Traditionally the antenna hasigh. A graph of peak voltage for 1.5 kWing an SWR range of about 6:1 over the
been fed either at the end of one of the vedrive power is given irFig 11. The feed whole band. A dipole will have less extreme
tical sections, against ground, or at one gdoint voltage will be over 4 kV! This must variation in SWR than the half-square.
the upper corners as shown in Fig 2. be kept in mind when designing matchin

A typical example of the impedancenetworks. Because of the large range
variation for voltage feed is shown kig impedances, simple matching schemes Impedance is not the only issue when de-
9A. The impedance generated from thgield relatively narrow SWR bandwidths. fining the bandwidth of an antenna. The ef-
modeling program represents the parallel- For current feed, the impedance is muclect on the radiation pattern of changing fre-
equivalentimpedance (Fig 9B) when driverdlower, as shown irFig 12. The resistive quency is also a concern. For an end-
at one end. This form is most informativecomponent doesn’t change very much bufed half-square, the current distribution
when using a parallel L-C matching netthe reactive component does. This is a relahanges with frequency. For an antennareso-
work, such as the one shownFig 10. tively high-Q antenna (@ 17).Fig13shows nant near 3.75 MHz, the current distribution

In addition to the variation in reactancethe SWR variation with frequency for thisis nearly symmetrical. However, above and
(Xp), the resistance (fRvaries from 1200 to feed arrangement. Again, the bandwidth i®elow resonance the current distribution in-
5700Q. This very high impedance meangjuite narrow. An 80-meter dipole is not parcreasingly becomes asymmetrical. In effect,

atterns Versus Frequency
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Fig 14—Effect of feed line on azimuth
radiation pattern for current-fed half-

. o . square antenna. The feed line

Fig 13—Variation of SWR with frequency for current-fed half-square antenna. The introduces only small distortions in
SWR bandwidth is quite narrow. symmetrical radiation pattern. The
coaxial feed line was modeled as being
brought out straight for 30 feet from the
corner, then brought down close to

ground level and led away for 50 feet
23 more, where it was grounded.
21 N
19 \
17 radiator, and is in the immediate field of the
s \ / antenna, you might expect the pattern to be
Y 15 / seriously distorted by this practice. This
‘i?o 13 \ arrangement seems to have very little effect
o4 on the pattern!
2 o \ A number of different feed-line arrange-
® \ / ments were modeled. An example of the
7 patterns for one of them is shownkig 14.
5 The wire, representing the outside of the
5 coax feeding the antenna at the corner, was
\__/ brought out straight for 30 feet, then brought
550 355 360 365 370 375 380 385 390 395 400 down close to ground and led away for 50
Frequency (MHz) feet more and grounded. The effect at
resonance was barely detectable, as shown

Fio 15 SWR . . | tod half ] o in Fig 14. At 3.5 MHz the gain was down by

ig 15— versus frequency for voltage-fed half-square antenna, using matching  _

network shown in Fig 10B, with L = 15 uH, C, = 125 pF and C, = 855 pF. The SWR (())?. ngancé)e;]t 4 I\fIHZ Whas acfjuaf”y gpl.by

bandwidth is less than 100 kHz at the 2:1 SWR points. +0. : ther erllgt S_ an. . eed-iine
arrangements were tried with similar lack of

effect. The greatest effect came when the

feed-line length was ne@r2. Such lengths
the open end of the antenna is constrained tiperated not too far from resonance. Eveshould be avoided.
be a voltage maximum but the feed point cashorter wires could be used. Frankly, this result came as a consider-
behave less as a voltage point and more like When corner-feed is used, the asymmetrgble surprise. There are at least two possible
a current maxima. This allows the currenintroduced by off-resonance operation igxplanations. First, the feed line is con-
distribution to become asymmetrical. much less, since both ends of the antenmeected to a low-voltage point. Second, the

The effect is to reduce the gain byare open circuits and constrained to be volfeed line is located off the end of the an-

-0.4 dB at 3.5 MHz and by0.6 dB at age maximums. The resulting gain reductenna, where the field is canceled to some
4 MHz. The depth of the zenith null is re-tion is only-0.1 dB. Itis interesting that the extent by the phasing of the radiators. What-
duced from-20 dB to-10 dB. The side nulls sensitivity of the pattern to changing fre-ever the reason, this is very good news. It
are also reduced. Note that this is exactlyuency depends on the feed scheme usedieans that the antenna can be kept just as
what happened when the antenna was madeOf more concern for corner feed is thesimple as a dipole.
physically asymmetrical. Whether theeffect of the transmission line. The usual Ofcourse, you may use a balun atthe feed
asymmetry is due to current distribution olinstruction is to simply feed the antenngoint if you desire. This might reduce the
mechanical arrangements, the antenna paising coax, with the shield connected t@oupling to the feed line even further but it
tern will suffer. In my model, | used four vertical wire and the center conductor to theloesn’t appear to be worth the trouble. In
ground wires, 10 feet long. These represendp wire. Since the shield of the coax is dact, if you use an antenna tuner in the shack
an adequate ground for the antenna wheronductor, more or less parallel with theo operate away from resonance with a very



high SWR on the transmission line, a baluf
at the feed point would take a beating.

Voltage-Feed at One End of Antenna: Balun
Matching Schemes ]

Several straightforward means are avail- L
able for narrow-band matching. However {
broadband matching over the full 80-mete
band is much more challenging. Voltagq
feed with a parallel-resonant circuit and &
modest local ground, as shown in Fig 10, i
the traditional matching scheme for thig
antenna. Matching is achieved by resona
ing the circuit at the desired frequency an
tapping down on the inductor in Fig 10A on
using a capacitive divider (Fig 10B). It is (8)
also possible to use a ¥#ransmission-line
matching scheme, as shown in Fig 10C.

If the matching network shown in Fig 10B Balun
is used with L = 15uH, C, = 125 pF and
C, =855 pF, you will obtain the SWR char-
acteristic shown irFig 15. At any single
point the SWR can be made very close t
1:1 but the bandwidth for SWR < 2:1 will be
very narrow at <100 kHz. Altering the L-C
ratio doesn’t make very much difference Elevated
This antenna has a well-earned reputatig

o Jevated (©
ounterPoise
for being narrowband. If you only want to / \

DX on phone or CW then that may be ac}

) *

1

p

o

=]

ceptable, but most users want to do both. Q
It is possible to change the capacitorg /0 N\
. . . . / AN \
or tune the inductor, either with switches / \ / N
manual adjustment or a motor drive /  |Balun \ / N\
However, that level of complexity is un- 4 N 4 A

acceptable, especially since we are tryinpg
to replace a dipole with something

equally simple. It is also possible to deFig 16—Possible methods for current-feeding of half-square antenna at points other
sign wideband matching networks withthan the upper corners. At A, a balun is used to decouple the feed line from the feed
; ; point at the center of one of the vertical legs of the antenna. At B, the ends of the
multlple_ elemgnts, but again that ap vertical legs are both bent back horizontally to provide a feed point. At C, an
proach is relatively complex. elevated counterpoise is used to provide a feed point at the bottom of a vertical leg.

Current-Feed: Matching Schemes

The antenna can be current-fed at point
other than the upper corners. Some possibil
ties are shown iRig 16. As the feed pointis
moved away from the current maxima, thq
voltage increases and it becomes necess3
to use a balun to decouple the transmissid
line. For narrowband use or if there is 4
matching network at the feed point this may
be acceptable and may result in a more cop-
venient feed point. As shown in Fig 16A, thd
feed point can be moved down the vertical
wire to a higherimpedance pointand a4:1 dr
9:1 balun used. If the ends of the antenna afe  Balun
bent back toward the center, then a convg
nient feed point would be the lower corner

as shown in Fig 16B. By making the ends .
symmetrical as shown in Fig 16C even betfi9 17—An “inverted half-square” antenna, current-fed at a lower corner. The

. . losses in this configuration are excessive unless the ground under the antenna is
ter decoupling could be obtained and th

- Rt @xceptionally good, RF-wise.
symmetry of the antenna is maintained.
Another possibility that has been used in
the pastis to invert the antenna, as shown in
Fig 17 and feed it at a lower corner. Theclose to ground. A comparison between &he difference is over 2 dB. For greater
problem with this approach is that the lossesormal half-square and an inverted one, Beight or better ground, the loss would be
are higher because the current maxima afeet over average ground, is madé&ig18. lower. The killer antenna built by Tom
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Freq = 3.75 MHz

Inverted H,ulf— 90 Conventional

Square, 5 Half—
. 60

High Square

Max Gain = 3.56 dBi

Fig 18—Elevation pattern for a
conventional half-square, compared
with an “inverted half-square” whose
horizontal wire is located 5 feet over
average ground. The difference is more
than 2 dB.

Freq. = 7.15 MHz

210 150
180

Elevation Angle = 24.0 deg.
Max. Gain = 2.43 dBi

Fig 19—An attempt to load an 80-meter
half-square antenna on 7 MHz. The
pattern is badly distorted. The half-
square is a monoband antenna!

Erdmann, W7DNDused this configuration most appropriate for DX work. The height
but it was installed over a saltwater bedth.and shape of the antenna are quite flexible
As a consequence the losses were very loand can be tailored to fit the needs of a given
and the feed point very conveniently locatedQTH. As a DX receiving antenna, it has the
) ) advantage of discriminating against strong
Multiband Operation high-angle signals arriving from stations
An 80-meter half-square can be used owithin 1500 miles.
other bands but the pattern and the drive- One disadvantage of the half-square is
pointimpedance will change. A current-fedthat it is more narrowband than a dipole—
80-meter half-square will have a radiatiorfor DX work this may not be a serious dis-
pattern like that shown ifrig 19 when advantage, since the ranges of frequencies
driven at 7.15 MHz. On 40 meters the patfor the DX “windows” are quite small. The
tern has four lobes and the feed-point imantenna is also vertically polarized, which
pedance is approximately 3309 $500Q. means more noise pickup when receiving.
If end-feed is used, the impedance will be in
the region of 450 $110Q. With end-feed, NOtes and References
the pattern will be somewhat asymmetric.! 77e ARRL Antenna Book, 17th edition
If the antenna is used on 20 meters the (ARRL, Newington: 1994), Chapter 23.
pattern will have eight lobes and the imped-P¢an Straw, NGBV, A/ 7he Right
. . Angles, 1993, Published by LTA, PO Box
ance at_14.2 MHz W|H_a 1100 +j 900Q. If 77. New Bedford, PA.
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lobed pattern typical of a harmonic antenna. 23, 92.
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the height in wavelengths is greater for g, ="\"%: “C /0 89 S0 é’;’nd Half-Square

given physical antenna height. Over aver- ppionna’ with Coaxial Feed,” CQ Sep
age ground, the advantage of the half-square1992, pp 40-45.

over a typical dipole thus becomes smalleiPaul Carr, N4PC, “A DX Antenna For 40
and the half-square may even become infe-Meters,” CQ, Sep 1994, pp 40-43.

rior to the dipole. When the antenna is in!£ZVEC is available from Roy Lewallen,
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thenthe half-square may still be a Contend@WEC-W/resis available from Brian Beezley,
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Conclusion INEC-WIN Basicis available from Paragon
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