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1. Long Wre Antennas:

a. The fundanental wire-type antenna is the horizontal half-
wave center-fed antenna. The nom nal inmpedance of this type of
antenna is about 73 ohnms, which will give a 1.5:1 standing wave
ratio (SWR) for a 50 ohmtransmtter/receiver. Vari ous mat ching
networks (delta and gamma types for exanple) can be used for 1:1
ratio, but the power loss with a 1.5:1 is mninal, and the val ue
of messing around with matching networks is questionable. Li ke
all balanced antennas, the dipole should be fed through a 1:1
bal un (bal anced to unbal anced transforner). The problem with
hal f-wave dipoles for 75 neter frequencies (3.9-4.0 Mz) is that
the antenna is approximately 120 feet |ong. The antenna
shoul d be erected horizontally as high as possible. In nost
cases, the antenna will not be at |east a 1/4 wavel ength above
ground (at 75 neters that equates to 55 to 60 feet). Thi s neans
the directional effect of the dipole is virtually non-existant,
so any geographical orientation can be used for omi-directiona
use. Di pol es are sonetines referred to as "long wire" antennas,
an erroneous term since a true long-wire is at |east one
wavel ength | ong. Vari ati ons of the half-wave dipole in use
i ncl udes the commonly called "coaxial" dipole, which uses coaxia
cable for part of the radiating el enment. The coaxial dipole
seens to have a better bandw dth, probably due to the diameter of
the coax used as a radiating el ement versus the nunber 14 or 12

wire dianmeter used with a regular dipole. The hal f-wave di pol e
provi des a good match only at the frequency for which it is "cut"
and it has a high angle of radiation (60-80 degrees) which is
correct for the 100-500 nile operating range.

b. The trap dipole is a variation of the half-wave
hori zontal di pole which provides nmulti-band operation. Wave-trap

networks are inserted along the length of the dipole and act to
di sconnect part of the antenna on higher bands to pernit natching

at different frequencies. The characteristic inmpedance of the
trap dipole is al so about 73 ohns, the sanme as the basic dipole.

The length of the antenna is still the same on the | owest band,

so a large anpbunt of space is still required. The traps are
frequency-dependent networks, and thus provide a relatively
narr ow bandw dth of matched operati on. These antennas are al so

non-di rectional at the heights normally used.

C. The inverted "V' dipole is a variation of the half-wave
di pol e that can be used in restricted space. The center-fed
portion of the antenna is supported at a height of 40-50 feet,
and the radiating elenents are ruin diagonally down to the
ground. The angle between the elenents should be about 100
degrees for a good nmatch to 50 ohns. The element lengths are
approximately the sane as a regul ar dipole. The angle of
radiation is about 50 to 70 degrees which is suitable for
operation in the 100-500 m | e range.

d. The rotatable dipole is a center-|oaded di pol e about 40



feet long with alum num conduit el enents. When nmount ed about 50
feet high, where the directional effect becones apparent, it can

be rotated and pernits desired signals to be peaked, or undesired
signals to be suppressed. Initial testing of such an antenna has

i ndicated no real advantage over a dipole or inverted "V' that
woul d make it worth the time and effort.

e. True long-wire antennas are at |east one wave-length
long. Such antennas are directional off the ends of the antenna.
If one end of the long-wire is termnated in its characteristic
i npedance (500-600 ohms), the antenna can be nmade uni -
directional, obviously, a good sized backyard is needed for a 75
nmeter long-wire antenna (it's at |least 220 feet long!!).

2. Parasitic Arrays:

a. The "beant antenna comonly used is a three-el enent
parasitic array - reflector, driven element, and director. The
antenna is directional and will give 3-5 DB gain. The el ements
are half-wave in length, which nmeans they are practical for 10,

15, and 20 neters -- get a little unwieldy for 40 neters -- and
just about inpractical for 80 neters!! The characteristic

i npedance is about 73 ohms, wth npst antennas having a gama or
delta matching network for operation at 50 ohms.

b. The YAQ@ antenna is the "pure" form of the beam antenna.
YAG s usually have 5 to 10 el enents. The driven elenent in a
YAG is a folded dipole, naking the characteristic i npedance
about 300 ohms. A 6:1 balun is normally used with YA s for a
match to 50 ohns. A ten element YAG will have a gain of about
10 DB, with a narrow bandwi dth. Again, the physical size of the

antenna with half-wave elenments is the limting factor in |ow
frequency usage.

C. The Quad or delta-loop antenna has become popular in
recent years. t he bi ggest advantage of Quad antennas is their
ability to provide gain with broad bandw dths. The gain of a
Quad is simlar to that of a beamor YA (with an equal anount
of elenents). The quad is a directional antenna with an
i npedance of about 200 ohms (very approxi mate) and thus requires
a matching network for 50 ohm operati on. Again, the limtation
in use for HF work is the physical size, since the Quad is a

squar e- shaped antenna with each side 1/4 wave | ength |ong, while
the delta-loop is triangular with each side 1/3 wave | ength |ong.
Needl ess to say, there are not nmany 80 neter Quads around.

3. Vertical antennas:

a. The npst comon vertical for fixed-station use is the
trap vertical, such as made by Hustler and Cushcraft. As wth
the trap dipole, this antenna uses frequency dependent networks
to isolate portions of the antenna for proper resonating on

di fferent bands. Al t hough the antenna can be nounted at ground
level, greatly inmproved performance will result frominstallation
on top of a 20-30 foot high nast. The efficiency of the antenna

is dependent upon installation of adequate radials. At | east
four, cut to 1/4 wave length, should be installed for each band.



These radials can al so be used as the top guy wires for the nast.
These antennas can be adjusted for a very |low SWR at 50 ohns, but

have a narrow bandw dt h. The radi ation angle is 30-40 degrees,
maki ng them performwell for |ong-distance operation (1500 nmile
range) while still usable for short-distance (500 mle range).

These are ommi -directional antennas.

b. The single band vertical for 75 meter operation is
usually a | oaded type, either with a coil at the bottom for base-
loading or a coil in the center of the mast for center | oading.
Wi | e top-1oading would be preferred, the size and weight of the
coil required would make for an unwi eldy nechanical structure.
Center-loading is preferred to base-loading since a large portion
of the radiation is perforned by the coil itself, and the
el evated coil will provide better performance and efficiency.
The antenna can be resonated for a 50 ohm inpedance. Bei ng
frequency-dependent, due to the loading coil, the bandwidth is
rel atively narrow Agai n, the efficiency of the antenna is
hi ghl y dependent upon the ground radial system There shoul d be
a mnimmof four (1/4 wave) radials, wth the nore, the better.
The antenna can be elevated on a nast for better performance.
The radiation angle is sinmlar to the trap vertical

c. Towers utilized to elevate VHF antennas or beans can be
| oaded and resonated as vertical antennas. The base of the
antenna can be grounded or insul ated. Adequat e ground radials
are required for proper operation. The radi o amat eur's handbook

shows several methods of feeding and matching towers for use as
vertical antennas, even for 160 neters. A conmmon use for towers

is as a counterpoise for "half sloper"” antennas. This is a form
of inverted-antenna with the tower acting as one of the radiating
el ement s. The antenna is fed at the top of the tower with the
coax shield connected to the tower, and the center conduct or
connected to the sloping el enent. A "sl ope" of approximtely 45
degrees will permt nmatching to 50 ohms.

d. Due to nechanical problens involved, the only practica

antenna for nmobile HF operationis a vertical whip antenna.
These can be base-loaded, center-loaded, or trap verticals with

the body of the car acting as the counterpoise. The efficiency

of such an antenna, though, 1is only about 5 to 10 percent
(working DX froma car usually neans driving to the top of Pike's
Peak!!). For | ocal (100 mile) operation, the nobile vertica
whip does a good job. Two i nmportant considerations apply to
safety in nmobil e antenna operation -- one, the antenna nust be
nechanically suitable to wthstand the whipping and shaking
involved in traveling -- two, t he antenna height nust be

considered in clearing overhead obstructions, PARTI CULARLY power
lines.

4. Exanpl es of sinple design antennas:
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The i npedance at the lower end of the 300 ohmline is 50 to 60
ohms. A 1:1 balun is recomrended for RFl or TVI  suppression.
The antenna is slightly "short" on 80 neters and the 300 ohm i ne
section acts as a sort of matching stub on that band and acts as

an inpedance transformer on the other bands. Trimthe 300 ohm
line for best SWR on 15 or 20 neters (nobst critical bands). SWR
shoul d be 2:1 or better across any band. SWR of 1.3:1 can be
obtained for the nmost resonant frequency in each band. Ant enna

is good for about 400 watts. For higher power, use regular
amateur transmitting open-wire line (300 ohm. Shi el ded twi n-
lead can be used, but length will be different due to cable
propagation factor. You will have to cut and try.
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This antenna operates from80 to 10 neters. The | onger dipole
operates on 80, 20, and 15 nmeter while the shorter dipole
operates on 40 and 10 nmeters. SWR of 1.2:1 to 1.5:1 are typical

on each band. This is a 200 ohm antenna and a 4:1 bal un nust be
used to match it to 50 ohm coax. Di pol e wires should be spaced
at least six inches apart to elimnate interaction of di pol es.

Heavy-duty twin lead can be utilized for the dipoles (formng
both di poles at the same tinme) but the length of the dipoles wll
be different fromthe standard di nensions, and you will have to
"cut and try" for the | owest SWR Amat eur transmtting 200 ohm
open-wire line with plastic spacers should be used, wth about a
six inch separation fromtower |egs or nast. Inverted Vee
operation may require shortening of the dipole lengths due to
extra capacity to ground.
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