The Half Sloper —
Successful Deployment is
an Enigma

That new leaning-wire DX chaser you've installed may be the
“in’" thing, but VE2CV puts a new slant on the sloper that
may change your thinking about it!

By John S. Belrose,* VE2CV

Thc so-called  haif-sloper  antenna
Seems to have reached its heyday. Bill Orr,
WaSAI, for years has lauded the perfor-
mance of slopers. George Smith,
W4AEQ, writing in 73 Magazine, has
discussed both full- and half-sloper anten-
nas. Dana Atchley, WICF, and Doug
DeMaw, WIFB, have recently published
their comments in QST

An antenoa of this configuration con-
sists of approximately 1/4 wavelength of
wire that slopes from the top of a tower,
An angle of 45 degrees between the wire
and  ground level is  considered ap-
propriate. Termination of the far end of
the antenna may be placed from 5 to 15
feet (1.5 to 4.6 meters) above ground. The
general practice is to feed the antenna
with 50-ohm coaxial cable, the center con-
ductor of which is connected to the anten-
na and the sheath connected to the tower
at a position adjacent to-the feed point.
Some amateurs tape the cable to the out-
sisle of the fower, but others prefer to pass
the cable through the center of the tower
in an effort to minimize any effect of the
raciated ficld o the transmission line.

Among the many radio amateurs who
have slopers, there are those who claim
that a perfect match has been attained by
employing 4 sfoping wire cut to the tradi-
tional length for a 1/d-wuve radiator but
shortened 5%, Others have found that the
wire had to be & longer than 14
wavelength. Still others have found that
with a tower shorter than 1/4 wavelength,
the radiator, had to be considerably
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shorter than a 1/4-wave antenna. Bob
Lunsford, formerly WB4DP(G/S5, found
that the best match is obtained when the
end of the antenna is parallel to the
ground and close to the earth. for some
distance.? From all this, one must infer
that there does seem to be a problem in
regard to resonating and matching the im-
pedance of the antenna.

Concerning performance, ST
amateurs have reported good results with
this type of antenna. Others have been
unable to make it work or became
discouraged when they failed to make it
resonant. The azimuthal and elevation
patterns for the antenna arc unknown. In
same descriptions of the halt sloper., the
tower is thought to be like a reflector, pro-
viding  some  directionality to  the
azimuthal pattern. Most amateurs who
have used the antenna agree that it should
be a good radiator because the current
maxirum is generally in the clear, being
at the top of the radiator rather than ap-
pearing near the bottom, as would be the
case with a |/d-wave vertical antenna.

Although the author of this article has
not used the half sloper for 80 or 40
meters, he has modeled the antenna at 200
MH7z, measured its impedance and
graphed polar diagrams on a professional
antenna-pattern range which is over a
perfectly conducting ground plane, This
article discusses these results.

Resemblance to a Delta Loop

A half-sloper antenna and the image on
the ground plane are shown dia-
gramatically in Fig. 1. It is clear that if the
antenna were fed at the far end, with the
sloping wire connected (o the top of the
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Fig. 1 — A half-sloper anlenna showing
method of fead and the ground image. The ar-
rows show the instantanesus direction {phase)
ot current flow on the ahtenna and 1ts image.

tower, the radiator would indeed be a half
delta loop (the other half for full-wave
resonance is the image of the antenna in
the ground plane). The antenna, however,
is fed at the top of the tower with the far
or lower end open-circuited. #t wnust
radiate, therefore, like some form of hent
grounded 1/2-wave radiator or perhaps
like a top-fed, top-loaded vertical
radiator. Previous users of this antenna
have cousidered it to be of the former
type.



Fig. 2 -~ Photegraph ot antenna-pattern range showing boom for measuning verhical pattern, and
Hush-mounted turntable for measuring the azimuthal pattern.

The sloper the author buili was 1/4
wavelength long, valculated by the usual
formula for wire autennas in which there
was an allowalce of 5% for shortening
from a freesspace quarter wavelength.
The tower is physically 1/4 wavelength
high. In order to obtain a repetition of the
antenna tfeed-point impedance at the
transmitter end of the transmission line,
the transmission line was 3/2 waves long.

Pests disclosed that the antenna did not
resonate at the design frequency (200
MHz). Measurements indicated the -
pedance to be 150 + ji90 ohms. Nong of
the adjustments of the antenna
prarameters {height of the tower or length
of the sloping wire) resilied in obtaining
resonance. Next, the configuration was
changed s that the coaxial cable passed
npward through the center of the tower.
Little difference was found. Obviously,
since the antenna would not resonate
when driven from a transmission line of
random length, the apparent impedance
could be anything, depending on the elec-
trical length of the line. This seeins to
agree with the results of other amateurs.

The Polar Diagrams

Data for the polar diagrams shown in
this article were obtained from mea-
surements made on a professional anten-
na range, This ground-level pattern range
is 70 feet wide by 200 feet long (21.4 X
&1 m). [t is Jaid out in the form of a wire
grid at one end of which is a copper-¢lad,
flush-mounted turntable that is 20 feet
(6.1 m) in diamcter.

The model antenna was placed at the
venter of this rotatable part of the test
range. A counter-balanced boom at one
cdge of the range can be swung overhead
to measure the vertical pattern for either
vertical or horizonial polarization (see
Fig. 2). We did not attempt to match the
impedance of the sloper. Therefore, the

telative  gain  with  reference to a
monopole, for example, was not
measured,
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Our sloper. radiated essentiaily Hke a
grounded-monopole  vertical radiator.
The radiated field was dominantly ver-
tically polarized and the azimuthal pattern
was  essentially  omnidirectional,  The
horizontally polarized component, which
is maximum in the plane broadside to that
vontaining the sloper, was 10 dB down
from the vertically polarized field.

Various measurement patterns are il-
lustrated in Figs. 3 and 4. In Fig. 3, we
show the vertical pattern for vertical
polarization measured in the plane con-
taining the sloper and the tower; and the
vertical pattern for horizontal polariza-
tion measured in the plang perpendicular
to that containing the radiator and the
tower. In Pig. 4, we show the arimuthal
pattern for vertical polarization at eleva-
tion angles of 10 degrees and 45 degrees
above the horizoi. The azimuthal pattern
for horizontal polarization at 45 degrees
vlevation (Fig. 4} shows that for horicon-
tal polarization, the field is maximum in
this direction, In Fig. 4 the sloper and
tower are aligned along the 0- to
180-deyree axis.

Discussion

In view of the foregoing, the questions 1
ask myself are: (1) What does the antenna
have going for it? Personally, if 1 had a
single, grounded [/4-wave tower, I'd
employ a full-wave delta loop, apex up,
lower corner feed — the best DX-type
antenna ’ve modeled. But that is another
story. An akternative is to cxcite the tower
as a falded unipole ar as a half delta loop.
{2) How were the users of the antenna able
to get a good match when the impedance
differs so markedly from that of the
30-ohm feed line? Undoubtedly, therein
lies the explanation of the difficulty many
amateurs experienced when attempting to
resonate the antenna, Doug DeMaw’s
note reveals that indeed the input im-
pedance is probably high. He found that
when the feed point became covered with
ice the antenna was rendered useless. The

F19. 3 — The solid line (V) represents the ver-
tical pattern for vertical polarization measured
in the wufane containing the sloper and the
tower. A graphical representatian of the ver-
hizal patiern for horizontal polarization
measured in the plane perpendicular to that
containing the sloper and the tower 18 shaown
by the dashed line [H).

Fig. 4 — Azimuthal patterns for vertical
palarization measured at elevation angles o
10° and 45° above the horizon are shown by
salid lines in A and B, respectively. A flgure-
eight azimuthal pattern far horizontal polariza-
tion measured at 45° elevation 15 reprasented
by the dashed line in B,

SWR recading was full scale under those
conditions.

George =mith, WJ4AEQ, suggested
grounding the sloping wire to the tower
and end feeding the lower end of the slop-
ing wire. He points out that by doing so
one could avoid installing cable from the
bottom to the top of the tower, an
expense- and labor-saving advantage. In-
deed, if we visualize this method of feed
(refer to Fig. [), we can see that the anten-
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F1g. 5 — Actual and eqguivaient circuits for base-fed (A and C) and elevatad teed (8 and D) L-type

antennhas,

na type s clearly a grounded vertical half-
deita loop (the loop is full-wave resonant
since the other half of the loop is formed
by the image in the ground plane).

What do we conciude about perfor-
mance? Doug DeMaw has made glowing
claims about the performance of his
40-meter sloper; for him, in fact, the
aienna does work mighty well, Doug
previously used a half-wave (a full-sloper)
antenna. 1 have not used the half-wave
sloper but had thought it to be a good
one. If it is an effective radiator, then |
belicve the t/d-wave sloper cannot be 10
to 20 dB better. So we haven’t entirely
resolved the enigma of the sloper.

Further experiments with the antenna,
after we completed the antenna-pattern
measurements, included measurement of
the SWR over a very wide frequency range
 For this purpose, we used a sweep-
frequency signal penerator, an SWR
bridge and an oscilloscope display.
Curiously enough, the antenna was found
to he resonant at a frequency very much
lower than any for which we had
previously made impedance measure-
ments, The antenna resonated at 134 MHz
and near 283 MHz rather than at 200
MHz. This suggests that the antenna is, in
fact, a type of top-loaded vertical
monoepole. {t. further indicates that users
of this antenna should be aware that the
operating frequency is above the self-
resonant frequency of the antenna by a
factor of about 1.5.

This interpretation is made clear in Fig,
3, where we show actual and equivalent
vircuits for (A) a conventional insulated-
hase, base-fed antenna and (B) an anten-
na, like the half sloper, with elevated feed
(fed with coaxial cable at the top of the

mast}. The equivalent circuits are shown
in () and (D) respectively; i.e., the feed
arrangement shown in (B) is equivalent to
inserting the generator between the mast
and the top loading. The half sloper is an
[.-type antenna in- which the upper arm is
sloping instead of being horizontal. More
exactly, it is an umbrella-type radiator in
which the ‘‘active guys™ have been re-
duced to oie.

In conclusion, 1 do not recommernd the
use of this antenna. The radiator is
nonresonant for frequencies near those
expected. The pattern is essentially oin-
nidirectional. This same pattern can be
obtained by using a more sensible arrange-
mient of feeding a-grounded quarter-wave
tower, such as converting it into a folded
monopole or a half-delta loop.
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Strays -’

MOVING? UPGRADING?

"] When vou change your address or call
sign, be sure to notify the Circulation
Department at ARRL hq. Enclose a re-
cent address label trom a QST wrapper if
at all possible. Address your letter to Cir-
culation Department, ARRL, 225 Main
St., MNewington, CT 06[1!. Please allow
six weeks for the change to take effect.
Once we have the information, we’ll make
sure your records are kept up-to-date so
you’ll be sure to.-receive QST without in-
terruption. If you're writing to Hq. about
something else, please use a separate piece
of paper for each separate request.

ED REDINGTON MEMORIAL
SCHOLARSHIP

[l An Ed Redington Memorial Scholar-
ship has been established in honor of
W4ZM. Contributions from his many
friends have been coming in to the
Washington, DC, Fouodation for
Amateur Radio, Funds are aiready
available to provide scholarships for at
least the nexi two vears.

Ed, one of the best known and hest
loved of the old-timers, was known coast
to coast for his talks about the old days
and his demonstrations of an operating
spark-gap transmitter, His passion was
helping young people get on the air.

To establish a sustaining fund, a
substantial amount of money will be
needed. Won't you help us reach that
goal? Donations in any amount will be
most gratefully accepted and acknowledg-
ed, Send contributions to: Foundation for
Amateur Radio, Ed Redington Scholar-
ship Fund, ¢/o Mr. Kenoeth L. Joseph,
W4SIG, 9416 Hermosa Dr., Fairfax, VA
22030, — J. Wiilliam Miller, K4MM, Fair-
Jax Sration, Virginia

OPERATORS NEEDED FOR THE
ASTEROID-INTERCEPT NET

{1 Precision phone operatars, to become
part of the new Asteroid Intercept Met,
are wanted in the following cities: San
Angelo, San Antonio, Austin and Dallas,
Texas;  Oklahoma  City, Oklahoma:
Shreveport, Louisiana; Little Rock,
Arkansas; Kansas City and St Louis,
Missouri: Huntsville, Alabama; Jackson-
ville and Tampa, Florida; Atlanta,
Georgia; and Washington, DC. Hawms in
other cities along the path of the upcom-
ing asteroid ovculation (eclipse) may also
be needed. -Contact William R. Shoots,
K3BY, 709 Ballentine St., Seabrook, TX
77486. Only queries accompanicd by an
s.4.8.0. can be answered. — William R.
Shoots, KSBY



