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VERTICAL
ANTENNA
INSTALLATION

Practically all vertizcal antennas, designed for
yse on the Ham banda, are of the Marconi, or fé-
sonant guarter-wave type. Such antenmas must
work against & good ground of counterpeise sys-
tem to furmish the other quarterswave to bomplete
the dipole antenna, As shown in Fig, [, when the
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antenna is made one-quarter wavelength (A/4),
the peint £ will have an impedance of abewt 40
to 50 ohms. By conmecting & 52 ochm coax line a1
this peint, a gooed match of line to antenna is
achieved over a considerable portien of the band
lor which the antesna is made § wavelength. This
is done without tuning coils or other matching
devices.

To make an antenna of this type sperate on morsa
than one band, the length may be automatically
adjusted by installing parallel resonant traps at
the proper points to cut the antenna electrically
at '{ wavelength long. See Fig. I. These traps
offer a very high impedance at of near resanasce
and act as insulaters placed at the end of the AS4
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point for each band. In Fig. 2, for example, if trap
A is tuned to 2B mes., the section 1 is made A4
at 78 mos. Trap A has disconnected the uppef
sections of the anteans and they do not operate
oo 10 meters.

To make the anteana work on the 15 meter band,
the ceil in trap A ples the section of antenna fo
trap B combine with section 1 and make aAS4 on
that hasd as indicated by L

These traps and antenna sectioms can be con-
tinued in this manner to the limit of mechenical
practicability and coil design. The laat section,
4, inclodes the inductance of all coila and the top
antenna section for an equivalent length ofA/4 at
the lowsat frequency.

WHERE TO INSTALL

The best location [or & wertical anteana—as
proved by thousands of broadoast stations—is on
the ground; and the closer to the ground, the bet-
ter! In fact, ground that is low, in relationship te
surrounding terrain, provides the wvery best lo-
caiion, This is quite contrary to the usual Ham
idea that the antensn must be high in the air

As shown in Fig. I, the bottom of the anteana
must be right at the ground so & 52 ohm coax line
can be connected at that point. If the antenna was
geveral feet from the ground, an appreciable leagth
of wire would be needed to make the ground con-
peciion. Since this becomes part of the antenna,
we no lenger have a quarter-wavelength and the
antenna will aat waork as intended. :

Since the battom of the antesna mast be right at

the groumd, mounting on top of a pole is not pos-
sible unlesa the ground system can also be mount-
ed at the top of the pale—as with a grouad plane
antanna. This is uswally impractical on the Jower
frequencies and mothing weuld be gained, except
in an area whers a metal strasture might be in the
field af the antenna.
Installation is estirely practical on a flat or gent-
ly slaping rocf, although the ground system will
need mare radials, and some experimenting may be
pecessary o achieve optimum performance.

Since the antenna may be purchased rendy-made,
the major problem to a good installation is the
ground system.

HOW TO INSTALL

A GOOD
GROUND SYSTEM

Simce a ground level installation is to be pre-
ferred, much a basic aystem will be deacribed
[ieat. Variations will be shown for ground instal-
lations wheee ground area is limited. These will
alae apply to other locaticns.

Croend syatems recommended by the F.C.C. for
broadcast siations consist of & minimum of 120
radials, sach as long as the height of the actenna,
running from the base to the perimeter of & com-
pleie circle arsund the antemna,

Fortunately, for the higher frequencies used by
Amateurs, & minimum of four radials about as long
as the sgeivalent length of the anteana will uszal-
ly be adequate. See Fig. 3. If possible, more ra-
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dinls sheuld be Installed to improve performance.
All radials, preferably, should have a ground rod
at eack onter end. A pround rod abould mlse be
provided st the center, as illesteated, The radials
may be buried in the ground or left on top. If Toft
on lop of the grousd, they will usually work into
the groond if not prevented from dodng se.

1f there iz noil salfici=nt space Lo install radials
af the lesgth recommended by the antenos manu-
faciurer, the radiala may be bent back slightly or
cul somewhnt snhorier and more cradials added.
space is limited 10 an area considerably less than
that required for & normal sysiem, the arrangament
shown in Fig. # may be uned. Dimension (4 ) must
fiot be lems than one-half the tatal nsiesnas height.

If space is rociangular rathor than square, the
ground system will be matisfoctory if fv covers
showt the same ares asd {8 installed in the same
manner. It is also Fn::ﬂ:[u to inmtall the antenas
ground system off center as shown i Fig. 5.

ROOF
INSTALLATIONS

All of the methoda described for groond insal-
fations may alao be vaed for rocl-top installations,
The multiple ground rodw wre not practical, but at
fenst one ahould be insialled, This groond should
be of & heavy conducior, rue to & groead red of
water pipe, This is separate from the ground that
shauld alse aceur through the outer conductor of
the coax line.

Mesal reels make Eamﬂ E:nund systama, ?ruﬂﬁm’
the metal sections make good elsctrical contact
and are not rusted or badly correded st the joints,
A short comnection between antenns base and roafl
iz necessary. The roof should be well grounded.
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LIGHTNING
PROTECTION

A properly designed and installed hern or ball-
gap m the mntenna bise will adequately. protect
the building and eguipment sad meet underwriters®
requirements. A gap of 1/8" between wires or
balls will net Tlash over at the maximum powesr
allowed, Fig, & shows a horn gap that is casy to
maoke. A small weeden fence ai the base is recom-
mended for ground installations.

1/8" walding rad
ar heovy wire

=1 Wire terminates
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GUYING

Mamofaciurers” insttuclions laf gnr:'ng should be
followed. Where guy lines sre non-metallic, such
an plastic rope, snd net emoegh rope is supplied
for an wnssual installation, the govs may be ex-
tended with wire breken by means of insulators.
Plastic rope abould be used, if available. Using a
building Jer suppert is not recommended, due 1o
abmorption frem wiring, gotters, ®ie., although
such an installatien may be ssiisieciery il pe
other location is available.

LINE LENGTH

Becagse n vertical antenmn may e loceted close
te the transmitter, the tendemey i8 to mmke the
tragemission line na shert as pessible. With conx
lines, this cas lead to trouble on the lower freg-
uencies doe toline resanances. This can be aveid-
ed, wauslly, by making the line at least ¥ elec-
irion] wavelength long a1 the lewes: frequency.
With R& conx, these leagiba are; 237 for 20 meters,
45" far 40 meters and 90 for 75780 meters.



