






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix

This appendix contains a glossary of terms, a list of common abbreviations, length conversion information (feet and inches),
metric equivalents and antenna-gain-reference data.

Glossary of Terms

This glossary provides a handy list of terms that are used frequently in Amateur Radio conversation and literature
about antennas. With each item is a brief definition of the term. Most terms given here are discussed more thoroughly in the
text of this book, and may be located by using the index.

Actual groung—The point within the earth’s surface where = Beamwidth—Related to directive antennas. The width, in
effective ground conductivity exists. The depth for this degrees, of the major lobe between the two directions at
point varies with frequency and the condition of the soil. which the relative radiated power is equal to one half its

Antenna—An electrical conductor or array of conductors that ~ value at the peak of the lobe (half power = -3 dB).
radiates signal energy (transmitting) or collects signal Beta match-A form of hairpin match. The two conductors
energy (receiving). straddle the boom of the antenna being matched, and the

Antenna tunesA device containing variable reactances (and ~ €l0sed end of the matching-section conductors is strapped
perhaps a balun). It is connected between the transmitter L0 the boom.
and the feed point of an antenna system, and adjusted to Bridge—A circuit with two or more ports that is used in
“tune” or resonate the system to the operating frequency. measurements of impedance, resistance or standing waves

Aperture, effective-An area enclosing an antenna, on which I @n antenna system. When the bridge is adjusted for a

it is convenient to make calculations of field strength and ba_llandc%d con(tj:l_mor_]t, thelunknown f?(t;tort c;n b? deter- i
antenna gain. Sometimes referred to as the “capture area.” mined by reading IS value on a calibrated scale or meter.

Apex—The feed-point region of a V type of antenna. Capacitance hat-A co_ndu_ctor of large surface area that is
] ] connected at the high-impedance end of an antenna to
Apex angle-The included angle between the wires of a V, an  effectively increase the electrical length. It is sometimes

inverted-V dipole, and similar antennas, or the included mounted directly above a loading coil to reduce the

angle between the two imaginary lines touching the required inductance for establishing resonance. It usually

element tips of a log periodic array. takes the form of a series of wheel spokes or a solid
Balanced line—A symmetrical two-conductor feed line that circular disc. Sometimes referred to as a “top hat.”

has uniform voltage and current distribution along its Capture area—See aperture.

length.

Center fed—Transmission-line connection at the electrical
Balun—A device for feeding a balanced load with an center of an antenna radiator.

unbalanced line, or vice versa. Ma}.’.b? a form of choke, %Center loading—A scheme for inserting inductive reactance
a trgnsfqrmer j[hat provides a SpECI.fIC impedance transfor- (coil) at or near the center of an antenna element for the
mation (including 1:1). Often used in antenna systems to purpose of lowering its resonant frequency. Used with

interface a coaxial transmission line to the feed point of & glaments that are less thdnwavelength at the operating
balanced antenna, such as a dipole. frequency.

Base loading—A lumped reactance that is inserted at the Coax—See coaxial cable.
base (ground end) of a vertical antenna to resonate the . . Co
@ ) Coaxial cable—Any of the coaxial transmission lines that

antenna. . : . .
o _ have the outer shield (solid or braided) on the same axis as
Bazooka—A transmission-line balancer. It is a quarter-wave  the inner or center conductor. The insulating material can

conductive sleeve (tubing or flexible shielding) placed at  pe ajr, helium or solid-dielectric compounds.
the feed point of a center-fed element and grounded to thet
shield braid of the coaxial feed line at the end of the sleeve
farthest from the feed point. It permits the use of unbal-
anced feed line with balanced feed antennas.

ollinear array—A linear array of radiating elements
(usually dipoles) with their axes arranged in a straight
line. Popular at VHF and above.
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Conducto—A metal body such as tubing, rod or wire that  Efficiency—The ratio of useful output power to input power,

permits current to travel continuously along its length. determined in antenna systems by losses in the system,
Counterpoise-A wire or group of wires mounted close to including in nearby objects.
ground, but insulated from ground, to form a low- EIRP—Effective isotropic radiated power. The power

impedance, high-capacitance path to ground. Used at MF  radiated by an antenna in its favored direction, taking the
and HF to provide an RF ground for an antenna. Also see  gain of the antenna into account as referenced to isotropic.

ground plane. Elements—The conductive parts of an antenna system that
Current loop—A point of current maxima (antipode) on an determine the antenna characteristics. For example, the

antenna. reflector, driven element and directors of a Yagi antenna.
Current node—A point of current minima on an antenna. End effect-A condition caused by capacitance at the ends of

an antenna element. Insulators and related support wires
contribute to this capacitance and lower the resonant
frequency of the antenna. The effect increases with
conductor diameter and must be considered when cutting
an antenna element to length.

End fed—An end-fed antenna is one to which power is

. ] applied at one end, rather than at some point between the
Delta loop—A full-wave loop shaped like a triangle or delta. ends.

Decibel—A logarithmic power ratio, abbreviated dB. May
also represent a voltage or current ratio if the voltages or
currents are measured across (or through) identical
impedances. Suffixes to the abbreviation indicate refer-
ences: dBi, isotropic radiator; dBic, isotropic radiator
circular; dBm, milliwatt; dBW, watt.

Delta match—Center-feed technique used with radiators that layer—The ionospheric layer that lies above the E layer.
are not split at the center. The feed line is fanned near the  Radio waves can be refracted from it to provide
radiator center and connected to the radiator symmetri- communications distances of several thousand miles
cally. The fanned area is delta shaped. by means of single- or double-hop skip.

Dielectrics—Various insulating materials used in antenna  Feed line—See feeders.
systems, such as found in insulators and transmission

lines Feeders—Transmission lines of assorted types that are used

to route RF power from a transmitter to an antenna, or
Dipole—An antenna that is split at the exact center for from an antenna to a receiver.
connection to & feed Il?e, usually a half wavelength long. rie|q strength—The intensity of a radio wave as measured at
Also called a “doublet. a point some distance from the antenna. This measurement

Direct ray—Transmitted signal energy that arrives at the is usually made in microvolts per meter.
receiving antenna directly rather than being reflected by Front to back—The ratio of the radiated power off the
any object or medium. front and back of a directive antenna. For example,
Directivity—The property of an antenna that concentrates the a dipole would have a ratio of 1, which is equivalent to
radiated energy to form one or more major lobes. 0 dB.
Director—A conductor placed in front of a driven element to Front to rear—Worst-case rearward lobe in the 180°-wide
cause directivity. Frequently used singly or in multiples sector behind an antenna’s main lobe, in dB.
with Yagi or cubical-quad beam antennas. Front to side—The ratio of radiated power between the major
Doublet—See dipole. lobe and that 90° off the front of a directive antenna.

Driven array—An array of antenna elements which are all ~ Gain—The increase in effective radiated power in the desired
driven or excited by means of a transmission line, usually ~ direction of the major lobe.
to achieve directivity. Gamma match-A matching system used with driven antenna

Driven element-A radiator element of an antenna system to ~ €léments to effect a match between the transmission line
which the transmission line is connected. and the feed point of the antenna. It consists of a series

load_ ith d capacitor and an arm that is mounted close to the driven
Dummy load-Synonymous with dummy antenna. A element and in parallel with it near the feed point.
nonradiating substitute for an antenna.

) ) ) Ground plane—A system of conductors placed beneath an
E layer—The ionospheric layer nearest earth from which

! ] g elevated antenna to serve as an earth ground. Also see
radio signals can be reflected to a distant point, generally counterpoise.
a maximum of 2000 km (1250 ml).

| lated i I \arized he ol Ground screer-A wire mesh counterpoise.
Ep ane—_F_ze atedto a inearty polarize antenna, the p aN€ " Ground wave-Radio waves that travel along the earth’s
containing the electric field vector of the antenna and its

o . - . surface.
direction of maximum radiation. For terrestrial antenna ) )
systems, the direction of the E plane is also taken as the H plane—Related to a linearly polarized antenna. The plane

polarization of the antenna. The E plane is at right angles containing the magnetic field vector of an antenna and its
to the H plane direction of maximum radiation. The H plane is at right

angles to the E plane.
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HAAT—Height above average terrain. A term used mainly in Lobe—A defined field of energy that radiates from a directive

connection with repeater antennas in determining cover-
age area.

Hairpin match—A U-shaped conductor that is connected to
the two inner ends of a split dipole for the purpose
of creating an impedance match to a balanced feeder.

Harmonic antenna-An antenna that will operate on its
fundamental frequency and the harmonics of the funda-
mental frequency for which it is designed. An end-fed
half-wave antenna is one example.

Helical—A helically wound antenna, one that consists of a

antenna.

Log periodic antenna-A broadband directive antenna that

has a structural format causing its impedance and radia-
tion characteristics to repeat periodically as the logarithm
of frequency.

Long wire—A wire antenna that is one wavelength

or greater in electrical length. When two or more wave-
lengths long it provides gain and a multilobe radiation
pattern. When terminated at one end it becomes essen-
tially unidirectional off that end.

spiral conductor. If it has a very large winding length t0 \jarconi antenna-A shunt-fed monopole operated against

diameter ratio it provides broadside radiation. If the
length-to-diameter ratio is small, it will operate in the
axial mode and radiate off the end opposite the feed
point. The polarization will be circular for the axial
mode, with left or right circularity, depending on
whether the helix is wound clockwise or counter-
clockwise.

Helical hairpin—“Hairpin” match with a lumped
inductor, rather than parallel-conductor line.

Image antenna-The imaginary counterpart of an actual
antenna. It is assumed for mathematical purposes to be

ground or a radial system. In modern jargon, the term
refers loosely to any type of vertical antenna.

Matching—The process of effecting an impedance match

between two electrical circuits of unlike impedance. One
example is matching a transmission line to the feed point
of an antenna. Maximum power transfer to the load
(antenna system) will occur when a matched condition
exists.

Monopole—Literally, one pole, such as a vertical radiator

operated against the earth or a counterpoise.

located below the earth’s surface beneath the antenna, arfdichrome wire—An alloy of nickel and chromium; not a

is considered symmetrical with the antenna above ground.

Impedance-The ohmic value of an antenna feed point,

matching section or transmission line. An impedance may

contain a reactance as well as a resistance
component.

Inverted V—A misnomer, as the antenna being referenced
does not have the characteristics of a V antenna. See
inverted-V dipole.

Inverted-V dipole-A half-wavelength dipole erected in the

good conductor; resistance wire. Used in the heating
elements of electrical appliances; also as conductors in
transmission lines or circuits where attenuation is desired.

Null—A condition during which an electrical unit is at a

minimum. A null in an antenna radiation pattern is a point
in the 360-degree pattern where a minima in field intensity
is observed. An impedance bridge is said to be “pulled”
when it has been brought into balance, with a null in the
current flowing through the bridge arm.

form of an upside-down V, with the feed point at the apex.Octave—A musical term. As related to RF, frequencies

Its radiation pattern is similar to that of a horizontal
dipole.

Isotropic—An imaginary or hypothetical point-source
antenna that radiates equal power in all directions. It is
used as a reference for the directive characteristics of
actual antennas.

Lambda—Greek symbol () used to represent a
wavelength with reference to electrical dimensions
in antenna work.

Line loss—The power lost in a transmission line, usually
expressed in decibels.

Line of sight—Transmission path of a wave that travels
directly from the transmitting antenna to the receiving
antenna.

Litz wire—Stranded wire with individual strands
insulated; small wire provides a large surface area
for current flow, so losses are reduced for the wire size.

Load—The electrical entity to which power is delivered. The
antenna system is a load for the transmitter.

Loading—The process of a transferring power from its source

to a load. The effect a load has on a power source.

having a 2:1 harmonic relationship.

Open-wire line—A type of transmission line that resembles a

ladder, sometimes called “ladder line.” Consists of
parallel, symmetrical wires with insulating spacers at
regular intervals to maintain the line spacing. The
dielectric is principally air, making it a low-loss type of
line.

Parabolic reflector—An antenna reflector that is a portion of

a parabolic revolution or curve. Used mainly at UHF and
higher to obtain high gain and a relatively narrow
beamwidth when excited by one of a variety of driven
elements placed in the plane of and perpendicular to the
axis of the parabola.

Parasitic array—A directive antenna that has a driven

element and at least one independent director or reflector,
or a combination of both. The directors and reflectors are
not connected to the feed line. Except for VHF and UHF
arrays with long booms (electrically), more than one
reflector is seldom used. A Yagi antenna is one example of
a parasitic array.
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