
K2NY takes us from theory to practice in the
development of a triband sloper antenna.

The Quarter-Wave
Sloper Antenna

The Development of a Triband Sloper Antenna

BY DICK PITZERUSE· . K2NY
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Fig. 1- The overaf/ installation of the triband half sloper. The end of the sloper runs
parallel to the ground in order to maintain an approximate 45 0 angle between the u{r
per portion of the radiator (the part that does most of the radia ting) and the tower. Final

dimensions will vary slightly from installation to installation.

H aving read almost everything there is .
to read on the quarter-wave siooer. I con­
cluded that these could be great anten­
nas for 160, 80, and/or 40 meter OXwork.
For the uninitiated, the quarter-wave
siooer . also called the half eloper. is an
approximate quarter wavelength of wire
run from near the lop of one's lower down
towards tne ground at an angle of 45°,
The top is insulated from its support and
fed with 50 ohm coax, center conductor
to radiator element. and shield 10 the
electrically grounded support. (The sup­
port must be metal, or else a wire must be
run from the top 10 ground.)

The th ing that intrigued me most about
this antenna was that the current maxi­
mum was at the top of the support, up
high, where mom always said it should
be. This coupled with predominant verti­
cal polarization should make the half
sloper ideal fo r OX on 160, 80, or 40
within the confines of a suburban lot.

Conflicting information seemed to
abound concerning the half siooer. Some
people reported the antennas very sim­
ple to tune with v.s.w.r.ts 011 :1 easily 0b­
tamed.while others reoortecv.s.w.r.ts as
high as 6:1 at resonance. Some observed
the antennas needed to be as much as 15
to 20% longer than a quarter wave. and
others needed to cut the antenna signifi·
cantly shorter than a quarter wave. One
local amateur had placed five of these an­
tennas on his 70 loot tower and had ex­
cellent succ ess on 75 and 40 meter s.s.b.
(using traps in the elements). He had no
problem tuning them to resonance. Other
information that I had read indicated that
placing multiple quarter-wave elopers on
a single tower would cause tuning prob-
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' Be/rose, "The Half Sloper-Success­
tut Deployment is an Enigma, " OST, May I
1980, pp. 31-33.
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terns virtually impossible to overcome. It
appeared that everyone who tried half
siooers had the highest praise lor them.
However, an article by VE2CV' had noth­
ing good to say about the antenna ; the au­
thor had modeled it at 200 MHz, found it
theoretically unsound. and did not rec­
ommend its installat ion, although he ad­
mittedly never tr ied a lull-size one! In­
deed, everything about the antenna
seemed a paradox.

Undaunted and oblivious to conse­
quence, I went ahead with the first half
stocer. This would be for 40 meters. slop­
ing towards the northeast with the top
fastened at 46 feet on my tower. (My tow­
er is 48 feet of Rohn 25G with 8 feet of
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mast sticking out of the top. On the mast
is a s-eternent tribander just above the
tower, a a-element vertically polarized 2
meter beam 4 feet above that, and an
t t-element horizontally polarized 2 me­
te r beam at the top. Overall height above
ground is 56 feet. The towe r is guyed in
three directions at 22 and 42 feet with
w ire insulated from th e tower and broken
up into non- resonant lengths.) The anten­
na needed to be 36 teet lonq to resonate
at 7025 kHz, about 10 % longer than a
oua tter wave. The best v.s.w.r.! could 0b­
tain was 2:1 at resonance. Adjusting the
angle between the radiator and the tower
had only a slight ettect on the v.s.w.r.
Measurements taken w ith an impedance
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bridge at the transmitter end of the feed­
line showed the antenna had a resistive
component of about 27 ohms aft er factor­
ing in the feedline length using a Smith
Chart.

Although the V.S.W.f. did not bottom out
as low as I would like to have seen it. the
antenna seemed relatively broadbanded,
as the V.S.W.r. did not rise to more than
3:1 at the top of the phone band . As my
transmitter was able 10 deal with this
V.S.W.r. , I decided to leave it and install a
second 40 meter half sloper to the west.

This sloper was hung from the same
height as the lirst one. The V.S.W.f. bot­
tomed out at 1.3:1 on 7020 kHz. Al the
same time it reduced the V.S.W.r. on the
northeast stoper to 1.5:1 at resonance!
Measurements with the impedance
bridge showed feed impedances of 40
and 35 ohms on the west and northeast
antennas respectively. The two antennas
were obviously interac ting. Using %-wave­
length feeders on each antenna and float­
ing the unused feeder should effectively
lengthen the unused antenna by about
5 %2, causing it to act as a reflector fo r
the driven antenna. A front to back of
about 10 dB was realized on some sig·
nets using this scheme.

It seemed like a good time to try an 80
meter version, so a third half sroper was
put out to the north-northwest, this one
carefully pruned lor 3510 kHz. Again I
found the antenna needed to be about
10% longer; 73 feet was required tobring
it to resonance.The v.s.w.r. bottomed out
at about 2:1. However. measurements
with the impedance bridge indicated a
reed resistance of 100 ohms. much high­
er than the two 40 meter units. I can only
attribute this to the fact that all three units
were hung from 46 feet on the tower­
less than a quarter wave on 80, and great·
er than a quarter wave on 40 . Although I
have not tried it. I suspect an antenna
hung at exactly a quarter wave would be
very close to 50 ohms. The presence of
this antenna had very little impact on the
two 40 meter stopers.

By this time I was really rolling. so I de­
cided to erect a fourth siocer for 160 me­
ters. The antenna was strung out from the
same 46 foot height 10 the south . It was
resonant on 1810 kHz at a length of 105
feet, about 20 % short! Minimum v.s.w.r.
obtainable was 4 :1 . and the feed irnped­
ance at resonance was 200 ohms resis­
tive. This seemed to confirm my suspi­
cions of significantly increased feed re­
sistances at lower heights. Furthe rmore,
the deployment of this antenna changed
the V.S.W. r. on the 80 half stooer to 2.7:1
at resonance. The 40 meter elements
seemed virtually unaffected. Perform­
ance 01 the 40 and 80 meter antennas did
not seem to suffer , and the 160 meter an­
tenna worked better than anything else I
had used on that band.

2ARRL Antenna Handbook. 14th edi­
tion, chapter 8, pp. 12-13.
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Fig. 2- Method of installing the half
sloper to the tower. A stainless steel hose
clamp is used to fasten the shield to the
tower leg. Penetrox, or an equivalent
compound, should be used to ensure a
good electrical joint. Be sure to seal or

tape the coax for a weather-tight seal.

Conclusions
Throughout the course 01 the experi­

mentation several things became clear
to me. They include:

1. The length of the sloper will be long­
er than a Quarter wave if the end does not
remain near the ground for a significant
portion of its length. For a single-band
eloper a length of 260/F(MHz) will give
you a good point from which to sta rt.

2. If the end of the antenna is low to
the ground for a significan t po rtion of its
length, or if the antenna is substantially
below a Quarte r wavelength in height at
the feed point. start out long , but the an­
tenna will more than likely have to be
shortened by as much as 25 % below a
Quarter wavelength.

3. Any wire. resonant or not. hanging
from the tower supporting the siooer may
impact upon the feed impedanc e of the
srcoer. With some experimentation this
can be used to advantage if desired.

4. As long as your line losses are low
(as they would be with reasonable
lengths of foam dielectric RG-8U on fre­
quenctes up to 40 meter s), v.s.w.r.:s as
high as 3 or 4 to 1areof no partic ular con­
sequence if the antenna is resonant and
the transmitter can be convinced to load.
However, unless the transmitter can
match a wide range of impedances by it­
sell. before you start out you must res ign
yourself to the possible need for a tuner
to match this antenna to the rig .

5. A good ground system.although de­
sirable. does not seem to have anywhere
near the effect it does for a base-ted verti­
cal radiator. Going from a simple ground
rod to 16 Quarter-wave radials under the
sloper had no effect on v.s.w.r.and no no­
ticeable effect on performance. Such a
rad ial system with a vertical has a signifi­
cant impact on both.

6. Within reason, the higher the anten­
na is mounted with respec t to a Quarter
wave the lower the feed impedance ap­
pears to be. Adjusting the angle of the
wire with respect to the tower from 30 to
60 degrees seems to have on ly a slight ef­
fect on feed impedance.

7. The antenna appears omni-direc­
tional. Although in theory the antenna
may be slightly directional in the direction
of the Slope, in practical operation this is
not apparent.

8. At this point most antenna articles
tell you how you will be the loudest thing
on your side of the Rock ies. I make no
such claims, but the antenna does per­
fo rm we!l. I have worked a lot of DX with it
and it holds its own. Best of all , it just may
provide you with a very respectable sig·
nal on yet another band on a small lot.

I wish to acknowledge the assistance
of N2MF in the installation of the slooers.
thai of WA20KU of Unadilla-Reyco in oo­
taining the traps. and that of W2SY and
K2PZ in providing me with information
conce rning thei r prior experiences with
similar antennas. E
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