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M any articles, manuals and even full­
length books are devoted to anten­

nas in general and as specifically applicable
to the amateur radio service. Unfortu­
nately, one of the most effective simple
antennas for both local ground-wave and
long-haul DX communications on the
higher frequency bands is almost invariably
conspicious by its absence. Consequently ,
few amateurs are familiar with the char­
acteristics, design, or construction of the
S/8-wavelength vertical antenna.

It will be immediately apparent to most
amateurs that the S/8-wavelength vertical
antenna will provide an omnidirectional
radiation pattern and a vertically polarized
signal. And the antenna itself will be 2Y2
times as tall as the more familiar ~-wave­

length vertical or groundplane. What will
not be so obvious, to the uninitiated, is the
even lower angle of vertical radiation, the
gain obtainable and an additional improve­
ment in reception due to increased capture
area over the conventional 'l4-wavelength
antenna.

These characteristics have made the
5/8-wavelength antenna very popular in the
land mobile services and in amateur 2
meter FM operations where omnidirec­
tional vertically polarized ground-wave
communications with low-power mobile
stations are desired on a full-time basis.

Vertical antennas, almost invariably of
the ~-wavelengthvariety, have been widely
employed in the amateur radio service for
DX communications where their low angle
of radiation (assuming an adequate ground
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Fig. 1. Low-angle radiation increases as antenna
length increases up to SI8 wavelength .

length is increased beyond 5/8 wavelength ,
the high-angle radiation increases and the
low-angle radiation decreases.

Since the SIS-wavelength antenna is
nonresonant , it presents a high ly reactive
load impedance unsuitable for direct feed­
ing. At least three basic me thods are

available to transform this impedance to a
son nonreactive feedpoint.

Probably the simp lest method is use of a
small series induc tance as shown schemati­
cally in Fig. 2. The ind uctance can be

Fig. 2. Sl8-wavelength vertical base-loaded to 3/4
wavelength with series inductance.

conside red as base loading the antenna to
3/4 wavetength (with no change in the
radiation pattern). This is a resonant length
which will present a feedpoint re sistance o f
approxima tely son, a very close match to
RG-8 /U or RG-58 /U coaxiat cable. Adjust­
ments to the loading co il should provide an
swr of less than 1.2 : I. In the grou ndplane
con figura tion , some addit ional improve­
ment in swr can be obta ined by dropping
the radials. Approx imately 30° below the
horizon tal will be about optimum with a
resulting swr of less than 1.1 : I. This
configuration has the advantage in simpli­
city and ease of construction and tuning. It
will also be relatively broadbanded when
fa bricated of ma te rials of adeq uate
strength.

The second feed method utilizes a
parallel-resonant circuit tuned to the oper­
ationa l freque ncy with the feedpoint
tapped at a low impedance point on the
coil, as shown in Fig.3 . This arrangement
may be considered as providing high­
impedance feed to the base of the radiating
element and a direct ground connection to
minimize ignition noise and provide a
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system} has proved very effec tive . Since
the polarization of radio signals is gen erally
rotated significantly in the process of
reflection, cross-polarization losses are
seldom a consideration in sky-wave co m-

•
munications.

Unfo rtuna tely, the addit ional adva n­
tages 'of the Sl8-wavelength anten na have
seldom been employed for normal amateur
co mmu nications. True, alSO ft vertical for
75 meters or 80 ft fo r 40 meters is beyond
the facilities of most amateurs. However, a
30 ft antenna for 15 meters is well within
amateur capability , and 50 ft (2 0 meters) is
within the realm of reason .

Theory of Operation
As a short grounded vertical antenna is

increased in length, the rad iation lobe
narrows, increases in intensity, and the
angle of maximum radiat ion lowers toward
the horizon. As the length exceeds ~

wavelength , a seconda ry lobe o f radiation
at high vertical angles develops; but the
low-angle radia tion continues to increase
un til a height of 5/8 wavelength is reached
(Fig. I ). With no equalizing factor, as the
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Fig. 3. SIB·wavelength vertical using parallel-tuned
-circuit fee d.

Fig. 4. SIB-wavelength grounded vertical with gam­
ma ma tch feed.

2880
Decoupling radial length , in. = or

f in Mll z

Decoupli ng rad ial lengt h. ft = :!40
fin Mllz

Using these d ime nsions, the coupling
circuit can then be selected to resonate o r
provide mi nimum swr at the desired o per­
at ing freq uency. Though t heore tica lly any
co il o r coil-capac itor combinat io n which
can be resonated at the desired frequency
would work, it is important that good
tank-circuit design principles and fu ll

o r

Rad iator length , ft =
f in MH z

grou nd sys tem of heavy radials will be
req uired .

Design
T he SIS-wavelength vert ical radiator

should be reasonably close to a fu JI 5/8
wavelength at the desired freq uency but
should prefera bly be no longer. Conse­
quen tly , t he decoupli ng radial s should be a
5/8 wavelength at the high end o f the band
of opera tion . Co nversely, the d ecou pli ng
radials should be a min imum o f 14 wave­
length at the low end of the operat ing
band. T he following formu las are based on
reasonab le velocity factors fo r materials,
probably avai lable in amateur const ruction
and should prove adequa te fo r pre limi na ry
design purposes .

R di J h" 7020a iat or engt , 10 . =
f in MHz

585

degree of ligh tn ing prot ection . Coax ial
fee dpoi nt tap adjustme nts in conjunc tion
with minor tuning changes can provide
nearly a I : I swr at the opera ting fre­
quency.

T he tap point an d tuning a djust men t
interact slightly and ini tial adj ust ments are
slightly more ti me-consu ming. However ,
the coil-capac ito r comb inatio n can he
grid-d ipped to the approx imate frequency
on t he bench so that only minor touch-up
is req uired.

T his configura tion has the add itiona l
advan tages of providing a very low swr
without decoupling-radial droop or when
mounted on a mobile insta lla tion. It wi ll
no t normally be quite as broad banded as
the fi rst.

A third me thod of feed ing is through
the famil iar ga mma ma tch, as shown in
Fig. 4 . Here the radia tor itse lf is ground ed
and the fee dli nc is tapped onto t he radiato r
t hrough a series capacitance . This arrange­
me nt a lso provides a di rect ground con­
nection for mini mization of ignition noise
and a reasonable degree of ligh tning pro­
tection . Feed point la p variations combined
with series capacitor adjustments can pro­
vide nearly a 1.0 : I swr at the o perating fre­
quency .

T his con figura tion is pa rt icularly adap­
ta ble to feed ing existi ng grounded towers as
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"It Speaks for Itself"

A Di vi sion of ECI IAn NCR Subsid iary)

2200 Anvil Street No.
St. Petersburg, Fla. 33710

• • •• BROAD BAND DRIVER

totally solid state and linear from
1.8 to 30 MHZ; it provides free­
dom from driver peaking adjust­
ments.

• BAND PASS P.A. output filters.

pre-tuned for every ham band

from 160 through 10 meters.

Reme m ber when . . . you m issed
that really rare one ... because he
showed up on 10 when you had a
ho t st ring going on 20 a nd cou ld n ' t
take the time to retu ne ? .. . Or had
to move clear ac ross a band to meet
a traff ic net a nd were late getting
there ? . . . We ll , if you don 't,
S igna l/One eng ineers d o and did
something abou t it! By putting
sta t e-of-t he-art technology to wor k
In a:

SIGNAL/ONE'S eX7 GIVES YOU
Instant Band Change
Without Tune Up.

These remarkable fea t ures actua lly
allow band change from one band
to any other band in t he m iddle of
a sentence w it hout the time co n­
suming task s of re reso nat ing ...
that 's sta te-o f- the- art flexibility.

-Feature Thisweather protect ion be cons idered to
minimize circuit losses a nd prov ide for
ma xim um energy transfer. In ge neral, this
implies that all coi ls be sp ace-wo und with
large wire or tubing and that length-to ­
d iame te r rat ios be less t han 4 : I (a nd
prefera bly 2: l ). Ca pacitors shou ld be high
quality, ce ra mic insulated o r wide air­
spaced variables fo r ease of circui t adjus t­
ment and reasonable po wer hand ling capa­
bility .

The coaxial fee d tap point will vary
with d ifferent const ructional met hods and
materials and t he optimu m point must be
determined experimentally for each insta l­
lation . It will invariably be qui te close to
the ground end of t he coil, v~rying fro m
approximate ly I turn on 2 meters to
possibly 3 or 4 turns o n 20 meters.

Cons truc tion
While th is is not intended as a " ha rd ­

wa re" sty le construc tion article, a fe w
approaches possibly wor thy of fur ther con­
sidera tion have been accu mulated .

Conventiona l TV masting or aluminum
tubing is read ily availab le , rugged and
inexpensive, although insu lation and instal­
lat ion are more di ffi cult than with so me
o ther materials.

Of course, the surplus whip antenna
segme nts and the ir mat ching insulators are
relatively inex pensive , free st and ing to
heigh ts approaching 20 fee t; the y are rela­
tively light in weight and are ava ilable fro m
numero us sources.

Insulat ed (or even grounded) antenna
to wers should make effec tive radiators fo r
the lo wer frequency hands, provid ing an
adequa te grou nd rad ial system is incor­
porated .

On 2 meters or even 6 , a fiber-glass
fish ing pole covered with shield braid fro m
RG-8 / U and RG-58/ U makes an ideal radia­
tor. Of course, 1/8 in. wel ding rod works
adequate ly on 2 meters or highe r bands
also.

Although this antenna will probably no t
compete with a good beam or q uad at
opt imum elevations above ground , it is a
very effective antenna, readily and eco­
nomically fa bricated with minimu m facili­
ties.

. . . WA/il NGV -

MAY 1970 39


