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Chapter

13

Glossary

A

absolute delay The amount of time a signal is delayed. The delay may be expressed in
time or number of pulse events.

absolute zero The lowest temperature theoretically possible, —273.16°C. Absolute
zero is equal to zero degrees Kelvin.

absorption The transference of some or all of the energy contained in an electromag-
netic wave to the substance or medium in which it is propagating or upon which it is
incident.

absorption auroral The loss of energy in a radio wave passing through an area af-
fected by solar auroral activity.

ac coupling A method of coupling one circuit to another through a capacitor or trans-
former so as to transmit the varying (ac) characteristics of the signal while blocking
the static (dc) characteristics.

ac/dc coupling Coupling between circuits that accommodates the passing of both ac
and dc signals (may also be referred to as simply dc coupling).

accelerated life test A special form of reliability testing performed by an equipment
manufacturer. The unit under test is subjected to stresses that exceed those typically
experienced in normal operation. The goal of an accelerated life test is to improve
the reliability of products shipped by forcing latent failures in components to be-
come evident before the unit leaves the factory.

accelerating electrode The electrode that causes electrons emitted from an electron
gun to accelerate in their journey to the screen of a cathode ray tube.

accelerating voltage The voltage applied to an electrode that accelerates a beam of
electrons or other charged particles.

acceptable reliability level The maximum number of failures allowed per thousand
operating hours of a given component or system.

acceptance test The process of testing newly purchased equipment to ensure that it is
fully compliant with contractual specifications.

access The point at which entry is gained to a circuit or facility.

acquisition time In a communication system, the amount of time required to attain
synchronism.

active Any device or circuit that introduces gain or uses a source of energy other than
that inherent in the signal to perform its function.



adapter Afitting or electrical connector that links equipment that cannot be connected
directly.

adaptive A device able to adjust or react to a condition or application, as an adaptive
circuit. This term usually refers to filter circuits.

adaptive system A general name for a system that is capable of reconfiguring itself to
meet new requirements.

adder A device whose output represents the sum of its inputs.

adjacent channel interference Interference to communications caused by a transmit-
ter operating on an adjacent radio channel. The sidebands of the transmitter mix
with the carrier being received on the desired channel, resulting in noise.

admittance A measure of how well alternating current flows in a conductor. It isthe re-
ciprocal of impedance and is expressed in siemens. The real part of admittance is
conductance; the imaginary part is susceptance.

AFC (automatic frequency control) A circuit that automatically keeps an oscillator
on frequency by comparing the output of the oscillator with a standard frequency
source or signal.

air core An inductor with no magnetic material in its core.

algorithm A prescribed finite set of well-defined rules or processes for the solution of a
problem in a finite number of steps.

alignment The adjustment of circuit components so that an entire system meets mini-
mum performance values. For example, the stages in a radio are aligned to ensure
proper reception.

allocation The planned use of certain facilities and equipment to meet current, pend-
ing, and/or forecasted circuit- and carrier-system requirements.

alternating current (ac) A continuously variable current, rising to a maximum in one
direction, falling to zero, then reversing direction and rising to a maximum in the
other direction, then falling to zero and repeating the cycle. Alternating current usu-
ally follows a sinusoidal growth and decay curve. Note that the correct usage of the
term ac is lower case.

alternator A generator that produces alternating current electric power.

ambient electromagnetic environment The radiated or conducted electromagnetic
signals and noise at a specific location and time.

ambient level The magnitude of radiated or conducted electromagnetic signals and
noise at a specific test location when equipment-under-test is not powered.

ambient temperature The temperature of the surrounding medium, typically air, that
comes into contact with an apparatus. Ambient temperature may also refer simply to
room temperature.

American National Standards Institute (ANSI) A nonprofit organization that coor-
dinates voluntary standards activities in the U.S.

American Wire Gauge (AWG) The standard American method of classifying wire
diameter.

ammeter An instrument that measures and records the amount of current in amperes
flowing in a circuit.

amp (A) An abbreviation of the term ampere.

ampacity A measure of the current carrying capacity of a power cable. Ampacity is de-
termined by the maximum continuous-performance temperature of the insulation,
by the heat generated in the cable (as a result of conductor and insulationlosses), and
by the heat-dissipating properties of the cable and its environment.

ampere (amp) The standard unit of electric current.



ampere per meter The standard unit of magnetic field strength.

ampere-hour The energy that is consumed when a current of one ampere flows for a
period of one hour.

ampere-turns The product of the number of turns of a coil and the current in amperes
flowing through the coil.

amplification The process that results when the output of a circuit is an enlarged repro-
duction of the input signal. Amplifiers may be designed to provide amplification of
voltage, current, or power, or a combination of these quantities.

amplification factor In a vacuum tube, the ratio of the change in plate voltage to the
change in grid voltage that causes a corresponding change in plate current. Amplifi-
cation factor is expressed by the Greek letter p (mu).

amplifier (1—general) A device that receives an input signal and provides as an out-
put a magnified replica of the input waveform. (2—audio) An amplifier designed to
cover the normal audio frequency range (20 Hz to 20 kHz). (3—balanced) A circuit
with two identical connected signal branches that operate in phase opposition, with
input and output connections each balanced to ground. (4—bridging) An amplify-
ing circuit featuring high input impedance to prevent loading of the source.
(5—broadband) An amplifier capable of operating over a specified broad band of
frequencies with acceptably small amplitude variations as a function of frequency.
(6—buffer) An amplifier stage used to isolate a frequency-sensitive circuit from
variations in the load presented by following stages. (7—Ilinear) An amplifier in
which the instantaneous output signal is a linear function of the corresponding input
signal. (B—magnetic) An amplifier incorporating a control device dependent on
magnetic saturation. A small dc signal applied to a control circuit triggers a large
change in operating impedance and, hence, in the output of the circuit. (9—micro-
phone) A circuit that amplifies the low level output from a microphone to make it
sufficient to be used as an input signal to a power amplifier or another stage in a
modulation circuit. Such a circuit is commonly known as a preamplifier.
(10—push-pull) A balanced amplifier with two similar amplifying units connected
in phase opposition in order to cancel undesired harmonics and minimize distortion.
(11—tuned radio frequency) An amplifier tuned to a particular radio frequency or
band so that only selected frequencies are amplified.

amplifier operating class (1—general) The operating point of an amplifying stage.
The operating point, termed the operating class, determines the period during which
current flows in the output. (2—class A) An amplifier in which output current flows
during the whole of the input current cycle. (3—class AB) An amplifier in which the
output current flows for more than half but less than the whole of the input cycle.
(4—class B) An amplifier in which output current is cut off at zero input signal; a
half-wave rectified output is produced. (5—class C) An amplifier in which output
current flows for less than half the input cycle. (6—class D) An amplifier operating
in a pulse-only mode.

amplitude The magnitude of a signal in voltage or current, frequently expressed in
terms of peak, peak-to-peak, or root-mean-square (RMS). The actual amplitude of a
quantity at a particular instant often varies in a sinusoidal manner.

amplitude distortion A distortion mechanism occurring in an amplifier or other de-
vice when the output amplitude is not a linear function of the input amplitude under
specified conditions.

amplitude equalizer A corrective network that is designed to modify the amplitude
characteristics of a circuit or system over a desired frequency range.



amplitude-versus-frequency distortion The distortion in a transmission system
caused by the nonuniform attenuation or gain of the system with respect to fre-
quency under specified conditions.

analog carrier system A carrier system whose signal amplitude, frequency, or phase is
varied continuously as a function of a modulating input.

anode (1 — general) A positive pole or element. (2—vacuum tube) The outermost
positive element in a vacuum tube, also called the plate. (3—battery) The positive
element of a battery or cell.

anodize The formation of a thin film of oxide on a metallic surface, usually to produce
an insulating layer.

antenna (1—general) A device used to transmit or receive a radio signal. An antenna
is usually designed for a specified frequency range and serves to couple electromag-
netic energy from a transmission line to and/or from the free space through which it
travels. Directional antennas concentrate the energy in a particular horizontal or
vertical direction. (2—aperiodic) An antennathat is not periodic or resonant at par-
ticular frequencies, and so can be used over a wide band of frequencies. (3—artifi-
cial) A device that behaves, so far as the transmitter is concerned, like a proper an-
tenna, but does not radiate any power at radio frequencies. (4—broadband) An an-
tenna that operates within specified performancelimits over a wide band of frequen-
cies, without requiring retuning for each individual frequency. (5—Cassegrain) A
double reflecting antenna, often used for ground stations in satellite systems.
(6—coaxial) A dipole antenna made by folding back on itself a quarter wavelength
of the outer conductor of a coaxial line, leaving a quarter wavelength of the inner
conductor exposed. (7—corner) An antenna within the angle formed by two
plane-reflecting surfaces. (8—dipole) A center-fed antenna, one half-wavelength
long. (9—directional) An antenna designed to receive or emit radiation more effi-
ciently in a particular direction. (10—dummy) An artificial antenna, designed to
accept power from the transmitter but not to radiate it. (11—ferrite) Acommon AM
broadcast receive antenna that uses a small coil mounted on a short rod of ferrite ma-
terial. (12—flat top) An antenna in which all the horizontal components are in the
same horizontal plane. (13—folded dipole) A radiating device consisting of two or-
dinary half-wave dipoles joined at their outer ends and fed at the center of one of the
dipoles. (14—horn reflector) A radiator in which the feed horn extends into a para-
bolicreflector, and the power is radiated through awindow in the horn. (15—isotro-
pic) A theoretical antenna in free space that transmits or receives with the same effi-
ciency inall directions. (16—Ilog-periodic) A broadband directional antenna incor-
porating an array of dipoles of different lengths, the length and spacing between di-
polesincreasing logarithmically away from the feeder element. (17—Ilongwire) An
antenna made up of one or more conductors in a straight line pointing in the required
direction with a total length of several wavelengths at the operating frequency.
(18—Iloop) An antenna consisting of one or more turns of wire in the same or paral-
lel planes. (19—nested rhombic) An assembly of two rhombic antennas, one
smaller than the other, so that the complete diamond-shaped antenna fits inside the
area occupied by the larger unit. (20—omnidirectional) An antenna whose radiat-
ing or receiving properties are the same in all horizontal plane directions. (21—pe-
riodic) A resonant antenna designed for use at a particular frequency. (22—quar-
ter-wave) A dipole antenna whose length is equal to one quarter of a wavelength at
the operating frequency. (23—rhombic) A large diamond-shaped antenna, with
sides of the diamond several wavelengths long. The rhombic antenna is fed at one of



the corners, with directional efficiency in the direction of the diagonal. (24—series
fed) A vertical antenna that is fed at its lower end. (25—shunt fed) A vertical an-
tenna whose base is grounded, and is fed at a specified point above ground. The
pointat which the antenna is fed above ground determines the operating impedance.
(26—steerable) An antenna so constructed that its major lobe may readily be
changed indirection. (27—top-loaded) A vertical antenna capacitively loaded at its
upper end, often by simple enlargement or the attachment of a disc or plate.
(28—turnstile) An antenna with one or more tiers of horizontal dipoles, crossed at
right angles to each other and with excitation of the dipoles in phase quadrature.
(29—whip) An antenna constructed of a thin semiflexible metal rod or tube, fed at
its base. (30—Yagi) A directional antenna constructed of a series of dipoles cut to
specific lengths. Director elements are placed in front of the active dipole and re-
flector elements are placed behind the active element.

antennaarray A group of several antennas coupled together to yield arequired degree
of directivity.

antenna beamwidth The angle between the half-power points (3 dB points) of the
main lobe of the antenna pattern when referenced to the peak power point of the an-
tenna pattern. Antenna beamwidth is measured in degrees and normally refers to the
horizontal radiation pattern.

antenna directivity factor The ratio of the power flux density in the desired direction
to the average value of power flux density at crests in the antenna directivity pattern
in the interference section.

antenna factor A factor that, when applied to the voltage appearing at the terminals of
measurement equipment, yields the electrical field strength at an antenna. The unit
of antenna factor is volts per meter per measured volt.

antenna gain The ratio of the power required at the input of a theoretically perfect
omnidirectional reference antennato the power sup plied tothe in put of the givenan-
tenna to produce the same field at the same distance. When not specified otherwise,
the figure expressing the gain of an antenna refers to the gain in the direction of the
radiation main lobe. In services using scattering modes of propagation, the full gain
of an antenna may not be realizable in practice and the apparent gain may vary with
time.

antenna gain-to-noise temperature For a satellite earth terminal receiving system, a
figure of merit that equals G/T, where G is the gain in dB of the earth terminal an-
tenna at the receive frequency, and T is the equivalent noise temperature of the re-
ceiving system in Kelvins.

antenna matching The process of adjusting an antenna matching circuit (or the an-
tenna itself) so that the input impedance of the antenna is equal to the characteristic
impedance of the transmission line.

antenna monitor A device used to measure the ratio and phase between the currents
flowing in the towers of a directional AM broadcast station.

antenna noise temperature The temperature of a resistor having an available noise
power per unit bandwidth equal to that at the antenna output at a specified fre-
quency.

antenna pattern A diagram showing the efficiency of radiation in all directions from
the antenna.

antenna power rating The maximum continuous-wave power that can be applied to
an antenna without degrading its performance.



antenna preamplifier A small amplifier, usually mast-mounted, for amplifying weak
signals to a level sufficient to compensate for down-lead losses.

apparent power The product of the root-mean-square values of the voltage and cur-
rent in an alternating-current circuit without a correction for the phase difference be-
tween the voltage and current.

arc A sustained luminous discharge between two or more electrodes.

arithmetic mean The sum of the values of several quantities divided by the number of
quantities, also referred to as the average.

armature winding The winding of an electrical machine, either a motor or generator,
in which current is induced.

array (1—antenna) An assembly of several directional antennas so placed and inter-
connected that directivity may be enhanced. (2—broadside) An antenna array
whose elements are all in the same plane, producing a major lobe perpendicular to
the plane. (3—colinear) An antenna array whose elements are in the same line, ei-
ther horizontal or vertical. (4—end-fire) An antenna array whose elements are in
parallel rows, one behind the other, producing a major lobe perpendicular to the
plane in which individual elements are placed. (5—Ilinear) An antenna array whose
elements are arranged end-to-end. (6—stacked) An antenna array whose elements
are stacked, one above the other.

artificial line An assembly of resistors, inductors, and capacitors that simulates the
electrical characteristics of a transmission line.

assembly A manufactured part made by combining several other parts or subassem-
blies.

assumed values A range of values, parameters, levels, and other elements assumed for
a mathematical model, hypothetical circuit, or network, from which analysis, addi-
tional estimates, or calculations will be made. The range of values, while not mea-
sured, represents the best engineering judgment and is generally derived from val-
ues found or measured in real circuits or networks of the same generic type, and in-
cludes projected improvements.

atmosphere The gaseous envelope surrounding the earth, composed largely of oxy-
gen, carbon dioxide, and water vapor. The atmosphere is divided into four primary
layers: troposphere, stratosphere, ionosphere, and exosphere.

atmospheric noise Radio noise caused by natural atmospheric processes, such as
lightning.

attack time The time interval in seconds required for a device to respond to a control
stimulus.

attenuation The decrease in amplitude of an electrical signal traveling through a trans-
mission medium caused by dielectric and conductor losses.

attenuation coefficient The rate of decrease in the amplitude of an electrical signal
caused by attenuation. The attenuation coefficient can be expressed in decibels or
nepers per unit length. It may also be referred to as the attenuation constant.

attenuation distortion The distortion caused by attenuation that varies over the fre-
quency range of a signal.

attenuation-limited operation The condition prevailing when the received signal am-
plitude (rather than distortion) limits overall system performance.

attenuator A fixed or adjustable component that reduces the amplitude of an electrical
signal without causing distortion.

atto A prefix meaning one quintillionth.



attraction The attractive force between two unlike magnetic poles (N/S) or electrically
charged bodies (+/-).

attributes The characteristics of equipment that aid planning and circuit design.

automatic frequency control (AFC) A system designed to maintain the correct oper-
ating frequency of a receiver. Any drift in tuning results in the production of a con-
trol voltage, which is used to adjust the frequency of a local oscillator so as to mini-
mize the tuning error.

automatic gain control (AGC) An electronic circuit that compares the level of an in-
coming signal with a previously defined standard and automatically amplifies or at-
tenuates the signal so it arrives at its destination at the correct level.

autotransformer A transformer in which both the primary and secondary currents
flow through one commaon part of the coil.

auxiliary power An alternate source of electric power, serving as a back-up for the pri-
mary utility company ac power.

availability A measureof the degree to which a system, subsystem, or equipment is op-
erable and not in a stage of congestion or failure at any given point in time.

avalanche effect The effect obtained when the electric field across a barrier region is
sufficiently strong for electrons to collide with valence electrons, thereby releasing
more electrons and giving a cumulative multiplication effect in a semiconductor.

average life The mean value for a normal distribution of product or component lives,
generally applied to mechanical failures resulting from “wear-out.”

B

back emf A voltage induced in the reverse direction when current flows through an in-
ductance. Back emf is also known as counter-emf.

back scattering A form of wave scattering in which at least one component of the scat-
tered wave is deflected opposite to the direction of propagation of the incident wave.

background noise The total system noise in the absence of information transmission,
independent of the presence or absence of a signal.

backscatter The deflection or reflection of radiant energy through angles greater than
90° with respect to the original angle of travel.

backscatter range The maximum distance from which backscattered radiant energy
can be measured.

backup A circuit element or facility used to replace an element that has failed.

backup supply A redundant power supply that takes over if the primary power supply
fails.

balance The process of equalizing the voltage, current, or other parameter between two
Or more circuits or systems.

balanced A circuit having two sides (conductors) carrying voltages that are symmetri-
cal about a common reference point, typically ground.

balanced circuit A circuit whose two sides are electrically equal in all transmission re-
spects.

balanced line A transmission line consisting of two conductors in the presence of
ground capable of being operated in such a way that when the voltages of the two
conductors at all transverse planes are equal in magnitude and opposite in polarity
with respect to ground, the currents in the two conductors are equal in magnitude
and opposite in direction.



balanced modulator A modulator that combines the information signal and the carrier
so that the output contains the two sidebands without the carrier.

balanced three-wire system A power distribution system using three conductors, one
of which is balanced to have a potential midway between the potentials of the other
two.

balanced-to-ground The condition when the impedance to ground on one wire of a
two-wire circuit is equal to the impedance to ground on the other wire.

balun (balanced/unbalanced) A device used to connect balanced circuits with unbal-
anced circuits.

band A range of frequencies between a specified upper and lower limit.

band elimination filter A filter having a single continuous attenuation band, with nei-
ther the upper nor lower cut-off frequencies being zero or infinite. A band elimina-
tion filter may also be referred to as a band-stop, notch, or band reject filter.

bandpass filter A filter having a single continuous transmission band with neither the
upper nor the lower cut-off frequencies being zero or infinite. A bandpass filter per-
mits only a specific band of frequencies to pass; frequencies above or below are at-
tenuated.

bandwidth The range of signal frequencies that can be transmitted by a communica-
tions channel with a defined maximum loss or distortion. Bandwidth indicates the
information-carrying capacity of a channel.

bandwidth expansion ratio The ratio of the necessary bandwidth to the baseband
bandwidth.

bandwidth-limited operation The condition prevailing when the frequency spectrum
or bandwidth, rather than the amplitude (or power) of the signal, is the limiting fac-
tor in communication capability. This condition is reached when the system distorts
the shape of the waveform beyond tolerable limits.

bank A group of similar items connected together in a specified manner and used in
conjunction with one another.

bare A wire conductor that is not enameled or enclosed in an insulating sheath.

baseband The band of frequencies occupied by a signal before it modulates a carrier
wave to form a transmitted radio or line signal.

baseband channel A channel that carries a signal without modulation, in contrastto a
passband channel.

baseband signal The original form of a signal, unchanged by modulation.

bath tub The shape of a typical graph of component failure rates: high during an initial
period of operation, falling to an acceptable low level during the normal usage pe-
riod, and then rising again as the components become time-expired.

battery A group of several cells connected together to furnish current by conversion of
chemical, thermal, solar, or nuclear energy into electrical energy. A single cell is it-
self sometimes also called a battery.

bay A row or suite of racks on which transmission, switching, and/or processing equip-
ment is mounted.

Bel A unit of power measurement, named in honor of Alexander Graham Bell. The
commonly used unit is one tenth of a Bel, or a decibel (dB). One Bel is defined as a
tenfold increase in power. If an amplifier increases the power of asignal by 10 times,
the power gain of the amplifier is equal to 1 Bel or 10decibels (dB). If power is in-
creased by 100 times, the power gain is 2 Bels or 20 decibels.

bend A transition component between two elements of a transmission waveguide.
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bending radius The smallest bend that may be put into a cable under a stated pulling
force. The bending radius is typically expressed in inches.

bias A dc voltage difference applied between two elements of an active electronic de-
vice, such as a vacuum tube, transistor, or integrated circuit. Bias currents may or
may not be drawn, depending on the device and circuit type.

bidirectional An operational qualification which implies that the transmission of in-
formation occurs in both directions.

bifilar winding A type of winding in which two insulated wires are placed side by side.
In some components, bifilar winding is used to produce balanced circuits.

bipolar A signal that contains both positive-going and negative-going amplitude com-
ponents. A bipolar signal may also contain a zero amplitude state.

bleeder A high resistance connected in parallel with one or more filter capacitors in a
high voltage dc system. If the power supply load is disconnected, the capacitorsdis-
charge through the bleeder.

block diagram An overview diagram that uses geometric figures to represent the prin-
cipal divisions or sections of a circuit, and lines and arrows to show the path of a sig-
nal, or to show program functionalities. It is not aschematic, which provides greater
detail.

blocking capacitor A capacitor included in a circuit to stop the passage of direct cur-
rent.

BNC An abbreviation forbayonet Neill-Concelman, a type of cable connectorused ex-
tensively in RF applications (named for its inventor).

Boltzmann's constant 1.38 x 10 joules.

bridge A type of network circuit used to match different circuits to each other, ensuring
minimum transmission impairment.

bridging The shunting or paralleling of one circuit with another.

broadband The quality of acommunications link having essentially uniform response
over a given range of frequencies. A communications link is said to be broadband if
it offers no perceptible degradation to the signal being transported.

buffer A circuit or component that isolates one electrical circuit from another.

burn-in The operation of a device, sometimes under extreme conditions, to stabilize its
characteristics and identify latent component failures before bringing the device
into normal service.

bus A central conductor for the primary signal path. The term bus may also refer to a
signal path to which a number of inputs may be connected for feed to one or more
outputs.

busbar A main dc power bus.

bypass capacitor A capacitor that provides a signal path that effectively shunts or by-
passes other components.

bypass relay A switch used to bypass the normal electrical route of a signal or current
in the event of power, signal, or equipment failure.

C

cable An electrically and/or optically conductive interconnecting device.

cable loss Signal loss caused by passing a signal through a coaxial cable. Losses are the
result of resistance, capacitance, and inductance in the cable.

cable splice The connection of two pieces of cable by joining them mechanically and
closing the joint with a weather-tight case or sleeve.



cabling The wiring used to interconnect electronic equipment.

calibrate The process of checking, and adjusting if necessary, a test instrument against
one known to be set correctly.

calibration The process of identifying and measuring errors in instruments and/or pro-
cedures.

capacitance The property of a device or component that enables it to store energy in an
electrostatic field and to release it later. A capacitor consists of two conductors sepa-
rated by an insulating material. When the conductors have a voltage difference be-
tween them, a charge will be stored in the electrostatic field between the conductors.

capacitor A device that stores electrical energy. A capacitor allows the apparent flow
of alternating current, while blocking the flow of direct current. The degree to which
the device permits ac current flow depends on the frequency of the signal and the
size of the capacitor. Capacitors are used in filters, delay-line components, couplers,
frequency selectors, timing elements, voltage transient suppression, and other ap-
plications.

carrier A single frequency wave that, prior to transmission, is modulated by another
wave containing information. A carrier may be modulated by manipulating its am-
plitude and/or frequency in direct relation to one or more applied signals.

carrier frequency The frequency of an unmodulated oscillator or transmitter. Also,
the average frequency of a transmitter when a signal is frequency modulated by a
symmetrical signal.

cascade connection A tandem arrangement of two or more similar component devices
or circuits, with the output of one connected to the input of the next.

cascaded An arrangement of two or more circuits in which the output of one circuit is
connected to the input of the next circuit.

cathode ray tube (CRT) A vacuum tube device, usually glass, that is narrow at one
end and widens at the other to create a surface onto which images can be projected.
The narrow end contains the necessary circuits to generate and focus an electron
beam on the luminescent screen at the other end. CRTSs are used to display pictures
in TV receivers, video monitors, oscilloscopes, computers, and other systems.

cell An elementary unit of communication, of power supply, or of equipment.

Celsius A temperature measurement scale, expressed in degrees C, in which water
freezes at 0°C and boils at 100°C. To convert to degrees Fahrenheit, multiply by
0.555 and add 32. To convert to Kelvins add 273 (approximately).

center frequency In frequency modulation, the resting frequency or initial frequency
of the carrier before modulation.

center tap A connection made at the electrical center of a coil.

channel The smallest subdivision of a circuit that provides a single type of communi-
cation service.

channel decoder A device that converts an incoming modulated signal on a given
channel back into the source-encoded signal.

channel encoder A device that takes a given signal and converts it into a form suitable
for transmission over the communications channel.

channel noise level The ratio of the channel noise at any point in a transmission system
to some arbitrary amount of circuit noise chosen as a reference. This ratio is usually
expressed in decibels above reference noise, abbreviated dBrn.

channel reliability The percent of time a channel is available for use in a specific di-
rection during a specified period.



channelization The allocation of communication circuits to channels and the forming
of these channels into groups for higher order multiplexing.

characteristic The property of a circuit or component.

characteristic impedance The impedance of a transmission line, as measured at the
driving point, if the line were of infinite length. In such a line, there would be no
standing waves. The characteristic impedance may also be referred to as the surge
impedance.

charge The process of replenishing or replacing the electrical charge in a secondary
cell or storage battery.

charger A device used to recharge a battery. Types of charging include: (1) constant
voltage charge, (2) equalizing charge, and (3) trickle charge.

chassis ground A connection to the metal frame of an electronic system that holds the
components inaplace. The chassis ground connection serves as the ground return or
electrical common for the system.

circuit Any closed path through which an electrical current can flow. In aparallel cir-
cuit, components are connected between common inputs and outputs such that all
paths are parallel to each other. The same voltage appears across all paths. Ina series
circuit, the same current flows through all components.

circuit noise level The ratio of the circuit noise at some given point in a transmission
system to an established reference, usually expressed in decibels above the refer-
ence.

circuitreliability The percentage of time a circuit is available to the user during a spec-
ified period of scheduled availability.

circular mil The measurement unit of the cross-sectional area of a circular conductor.
A circular mil is the area of a circle whose diameter is one mil, or 0.001 inch.

clear channel A transmission path wherein the full bandwidth is available to the user,
with no portions of the channel used for control, framing, or signaling. Can also re-
fer to a classification of AM broadcast station.

clipper A limiting circuitwhich ensures that a specified output level is not exceeded by
restricting the output waveform to a maximum peak amplitude.

clipping The distortion of a signal caused by removing a portion of the waveform
through restriction of the amplitude of the signal by a circuit or device.

coax A short-hand expression for coaxial cable, which is used to transport
high-frequency signals.

coaxial cable A transmission line consisting of an inner conductor surrounded first by
an insulating material and then by an outer conductor, either solid or braided.The
mechanical dimensions of the cable determine its characteristic impedance.

coherence The correlation between the phases of two or more waves.

coherent The condition characterized by a fixed phase relationship among points on an
electromagnetic wave.

coherent pulse The condition in which a fixed phase relationship is maintained be-
tween consecutive pulses during pulse transmission.

cold joint A soldered connection that was inadequately heated, with the result that the
wire is held in place by rosin flux, not solder. A cold joint is sometimes referred to as
a dry joint.

comb filter An electrical filter circuit that passes a series of frequencies and rejects the
frequencies in between, producing a frequency response similar to the teeth of a
comb.



common A point that acts as a reference for circuits, often equal in potential to the local
ground.

common mode Signals identical with respect to amplitude, frequency, and phase that
are applied to both terminals of a cable and/or both the inputand reference of an am-
plifier.

common return A return path that is common to two or more circuits, and returns cur-
rents to their source or to ground.

common return offset The dc common return potential difference of a line.

communications system A collection of individual communications networks, trans-
mission systems, relay stations, tributary stations, and terminal equipment capable
of interconnection and interoperation to form an integral whole. The individual
components must serve a common purpose, be technically compatible, employ
common procedures, respond to some form of control, and, in general, operate in
unison.

commutation A successive switching process carried out by a commutator.

commutator A circular assembly of contacts, insulated one from another, each leading
to a different portion of the circuit or machine.

compatibility The ability of diverse systems to exchange necessary information at ap-
propriate levels of command directly and in usable form. Communications equip-
ment items are compatible if signals can be exchanged between them without the
addition of buffering or translation for the specific purpose of achieving workable
interface connections, and if the equipment or systems being interconnected possess
comparable performance characteristics, including the suppression of undesired ra-
diation.

complex wave A waveform consisting of two or more sinewave components. At any
instant of time, a complex wave is the algebraic sum of all its sinewave components.

compliance For mechanical systems, a property which is the reciprocal of stiffness.

component An assembly, or part thereof, that is essential to the operation of some
larger circuit or system. A component is an immediate subdivision of the assembly
to which it belongs.

COMSAT The Communications Satellite Corporation, an organization established by
anactof Congress in 1962. COMSAT launches and operates the international satel-
lites for the INTELSAT consortium of countries.

concentricity A measure of the deviation of the center conductor position relative to its
ideal location in the exact center of the dielectric cross-section of a coaxial cable.

conditioning The adjustment of a channel in order to provide the appropriate transmis-
sion characteristics needed for data or other special services.

conditioning equipment The equipment used to match transmission levels and im-
pedances, and to provide equalization between facilities.

conductance A measure of the capability of a material to conduct electricity. It is the
reciprocal of resistance (ohm) and is expressed insiemens. (Formerly expressed as
mho.)

conducted emission An electromagnetic energy propagated along a conductor.

conduction The transfer of energy through a medium, such as the conduction of elec-
tricity by a wire, or of heat by a metallic frame.

conduction band A partially filled or empty atomic energy band in which electrons are
free to move easily, allowing the material to carry an electric current.

conductivity The conductance per unit length.

conductor Any material that is capable of carrying an electric current.



configuration A relative arrangement of parts.

connection A point at which a junction of two or more conductors is made.

connector A device mounted on the end of a wire or fiber optic cable that mates to a
similar device on a specific piece of equipment or another cable.

constant-current source A source with infinitely high output impedance so that out-
put current is independent of voltage, for a specified range of output voltages.

constant-voltagecharge A method of charging a secondary cell or storage battery dur-
ing which the terminal voltage is kept at a constant value.

constant-voltage source A source with low, ideally zero, internal impedance, so that
voltage will remain constant, independent of current supplied.

contact The points that are brought together or separated to complete or break an elec-
trical circuit.

contact bounce The rebound of a contact, which temporarily opens the circuit after its
initial make.

contact form The configuration of a contact assembly on a relay. Many different con-
figurations are possible from simple single-make contacts to complex arrangements
involving breaks and makes.

contact noise A noise resulting from current flow through an electrical contact that has
a rapidly varying resistance, as when the contacts are corroded or dirty.

contact resistance The resistance at the surface when two conductors make contact.

continuity A continuous path for the flow of current in an electrical circuit.

continuous wave An electromagnetic signal in which successive oscillations of the
waves are identical.

control The supervision that an operator or device exercises over a circuit or system.

control grid The grid in an electron tube that controls the flow of current from the cath-
ode to the anode.

convention A generally acceptable symbol, sign, or practice in a given industry.

Coordinated Universal Time (UTC) The time scale, maintained by the BIH (Bureau
International de I'Heure) that forms the basis of a coordinated dissemination of stan-
dard frequencies and time signals.

copper loss The loss resulting from the heating effect of current.

coronaA bluish luminous discharge resulting from ionization of the air near a conduc-
tor carrying a voltage gradient above a certain critical level.

corrective maintenance The necessary tests, measurements, and adjustments re-
quired to remove or correct a fault.

cosmic noise The random noise originating outside the earth's atmosphere.

coulomb The standard unit of electric quantity or charge. One coulomb is equal to the
quantity of electricity transported in 1 second by a current of 1 ampere.

Coulomb’s Law The attraction and repulsion of electric charges act on a line between
them. The charges are inversely proportional to the square of the distance between
them, and proportional to the product of their magnitudes. (Named for the French
physicist Charles-Augustine de Coulomb, 1736-1806.)

counter-electromotive force The effective electromotive force within a system that
opposes the passage of current in a specified direction.

couple The process of linking two circuits by inductance, so that energy is transferred
from one circuit to another.

coupled mode The selection of either ac or dc coupling.

coupling The relationship between two components that enables the transfer of energy
between them. Included are direct coupling through a direct electrical connection,



such as a wire; capacitive coupling through the capacitance formed by two adjacent
conductors; and inductive coupling in which energy is transferred through a mag-
netic field. Capacitive coupling is also called electrostatic coupling. Inductive cou-
pling is often referred to as electromagnetic coupling.

coupling coefficient A measure of the electrical coupling that exists between two cir-
cuits. The coupling coefficient is equal to the ratio of the mutual impedance to the
square root of the product of the self impedances of the coupled circuits.

cross coupling The coupling of a signal from one channel, circuit, or conductor to an-
other, where it becomes an undesired signal.

crossover distortion A distortion that results in an amplifier when an irregularity is in-
troduced into the signal as it crosses through a zero reference point. If an amplifier is
properly designed and biased, the upper half cycle and lower half cycle of the signal
coincide at the zero crossover reference.

crossover frequency The frequency at which output signals pass from one channel to
the other in a crossover network. At the crossover frequency itself, the outputs to
each side are equal.

crossover network A type of filter that divides an incoming signal into two or more
outputs, with higher frequencies directed to one output, and lower frequencies to an-
other.

crosstalk Undesired transmission of signals from one circuit into another circuit in the
same system. Crosstalk is usually caused by unintentional capacitive (ac) coupling.

crosstalk coupling The ratio of the power in a disturbing circuit to the induced power
in the disturbed circuit, observed at a particular point under specified conditions.
Crosstalk coupling is typically expressed in dB.

crowbar A short-circuit or low resistance path placed across the input to a circuit, usu-
ally for protective purposes..

CRT (cathode ray tube) A vacuum tube device that produces light when energized by
the electron beam generated inside the tube. A CRT includes an electron gun, de-
flection mechanism, and phosphor-covered faceplate.

crystal A solidified form of a substance that has atoms and molecules arranged in a
symmetrical pattern.

crystal filter A filter that uses piezoelectric crystals to create resonant or antiresonant
circuits.

crystal oscillator An oscillator using a piezoelectric crystal as the tuned circuit that
controls the resonant frequency.

crystal-controlled oscillator An oscillator in which a piezoelectric-effect crystal is
coupled to a tuned oscillator circuit in such a way that the crystal pulls the oscillator
frequency to its own natural frequency and does not allow frequency drift.

current (1—general) A general term for the transfer of electricity, or the movement of
electrons orholes. (2—alternating) An electric current that is constantly varyingin
amplitude and periodically reversing direction. (3—average) The arithmetic mean
of the instantaneous values of current, averaged over one complete half cycle.
(4—charging) The current that flows in to charge a capacitor when it is first con-
nected to a source of electric potential. (5—direct) Electric current that flows in one
direction only. (6—eddy) A wasteful current that flows in the core of a transformer
and produces heat. Eddy currents are largely eliminated through the use of lami-
nated cores. (7—effective) The ac current that will produce the same effective heat
inaresistor as is produced by dc. If the ac is sinusoidal, the effective current value is
0.707 times the peak ac value. (8—fault) The current that flows between conductors



or to ground during a fault condition. (9—ground fault) A fault current that flows to
ground. (10—ground return) A current that returns through the earth. (11—Iag-
ging) A phenomenon observed in an inductive circuit where alternating current lags
behind the voltage that produces it. (12—Ileading) A phenomenon observed in a ca-
pacitive circuit where alternating current leads the voltage that produces it.
(13—magnetizing) The current in a transformer primary winding that is just suffi-
cient to magnetize the core and offset iron losses. (14—neutral) The current that
flows in the neutral conductor of an unbalanced polyphase power circuit. If cor-
rectly balanced, the neutral would carry no net current. (15—peak) The maximum
value reached by a varying current during one cycle. (16—pick-up) The minimum
current at which a relay just begins to operate. (17—plate) The anode current of an
electron tube. (18—residual) The vector sum of the currents in the phase wires of an
unbalanced polyphase power circuit. (19—space) The total current flowing through
an electron tube.

current amplifier A low output impedance amplifier capable of providing high cur-
rent output.

current probe A sensor, clamped around an electrical conductor, in which an induced
current is developed from the magnetic field surrounding the conductor. For mea-
surements, the current probe is connected to a suitable test instrument.

current transformer A transformer-type of instrument in which the primary carries
the current to be measured and the secondary is in series with a low currentammeter.
A current transformer is used to measure high values of alternating current.

current-carrying capacity A measure of the maximum current that can be carried
continuously without damage to components or devices in a circuit.

cut-off frequency The frequency above or below which the output current in a circuit
is reduced to a specified level.

cycle The interval of time or space required for a periodic signal to complete one pe-
riod.

cycles per second The standard unit of frequency, expressed in Hertz (one cycle per
second).

D

damped oscillation An oscillation exhibiting a progressive diminution of amplitude
with time.

damping The dissipation and resultant reduction of any type of energy, such as electro-
magnetic waves.

dB (decibel) A measure of voltage, current, or power gain equal to 0.1 Bel. Decibels
are given by the equations
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dBk A measure of power relative to 1 kilowatt. 0 dBk equals 1 kW.

dBm (decibels above 1 milliwatt) A logarithmic measure of power with respect to a
reference power of one milliwatt.

dBmv A measure of voltage gain relative to 1 millivolt at 75 ohms.



dBr The power difference expressed in dB between any point and a reference point se-
lected as the zero relative transmission level point. A power expressed in dBr does
not specify the absolute power; it is a relative measurement only.

dBu A term that reflects comparison between a measured value of voltage and a refer-
ence value of 0.775 V, expressed under conditions in which the impedance at the
point of measurement (and of the reference source) are not considered.

dbV A measure of voltage gain relative to 1 V.

dBW A measure of power relative to 1 watt. 0 dBW equals 1 W.

dc An abbreviation for direct current. Note that the preferred usage of the term dc is
lower case.

dcamplifier A circuit capable of amplifying dc and slowly varying alternating current
signals.

dc component The portion of a signal that consists of direct current. This term may
also refer to the average value of a signal.

dc coupled A connection configured so that both the signal (ac component) and the
constant voltage on which it is riding (dc component) are passed from one stage to
the next.

dc coupling A method of coupling one circuitto another so as to transmit the static (dc)
characteristics of the signal as well as the varying (ac) characteristics. Any dc offset
present on the input signal is maintained and will be present in the output.

dc offset The amount that the dc component of a given signal has shifted from its cor-
rect level.

dc signal bounce Overshoot of the proper dc voltage level resulting from multiple ac
couplings in a signal path.

de-energized A system from which sources of power have been disconnected.

deca A prefix meaning ten.

decay The reduction in amplitude of a signal on an exponential basis.

decay time The time required for a signal to fall to a certain fraction of its original
value.

decibel (dB) One tenth of a Bel. The decibel is a logarithmic measure of the ratio be-
tween two powers.

decode The process of recovering information from a signal into which the informa-
tion has been encoded.

decoder A device capable of deciphering encoded signals. A decoder interprets input
instructions and initiates the appropriate control operations as a result.

decoupling The reduction or removal of undesired coupling between two circuits or
stages.

deemphasis The reduction of the high-frequency components of a received signal to
reverse the preemphasis that was placed on them to overcome attenuation and noise
in the transmission process.

defect An error made during initial planning that is normally detected and corrected
during the development phase. Note that a fault is an error that occurs in an
in-service system.

deflection The control placed on electron direction and motion in CRTs and other vac-
uum tube devices by varying the strengths of electrostatic (electrical) or electromag-
netic fields.

degradation In susceptibility testing, any undesirable change in the operational per-
formance of a test specimen. This term does not necessarily mean malfunction or
catastrophic failure.
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degradation failure A failure that results from a gradual change in performance char-
acteristics of a system or part with time.

delay The amount of time by which a signal is delayed or an event is retarded.

delay circuit A circuit designed to delay a signal passing through it by a specified
amount.

delay distortion The distortion resulting from the difference in phase delays at two fre-
quencies of interest.

delay equalizer A network that adjusts the velocity of propagation of the frequency
components of a complex signal to counteract the delay distortion characteristics of
a transmission channel.

delay line A transmission network that increases the propagation time of a signal trav-
eling through it.

delta connection A common method of joining together a three-phase power supply,
with each phase across a different pair of the three wires used.

delta-connected system A 3-phase power distribution system where a single-phase
output can be derived from each of the adjacent pairs of an equilateral triangle
formed by the service drop transformer secondary windings.

demodulator Any device that recovers the original signal after it has modulated a
high-frequency carrier. The output from the unit may be in baseband composite
form.

demultiplexer (demux) A device used to separate two or more signals that were previ-
ously combined by a compatible multiplexer and are transmitted over a single chan-
nel.

derating factor An operating safety margin provided for acomponent or system to en-
sure reliable performance. A derating allowance also is typically provided for oper-
ation under extreme environmental conditions, or under stringent reliability re-
quirements.

desiccant A drying agent used for drying out cable splices or sensitive equipment.

design A layout of all the necessary equipment and facilities required to make a special
circuit, piece of equipment, or system work.

design objective The desired electrical or mechanical performance characteristic for
electronic circuits and equipment.

detection The rectification process that results in the modulating signal being sepa-
rated from a modulated wave.

detectivity The reciprocal of noise equivalent power.

detector A device that converts one type of energy into another.

device A functional circuit, component, or network unit, such as a vacuum tube or tran-
sistor.

dewpoint The temperature at which moisture will condense out.

diagnosis The process of locating errors in software, or equipment faults in hardware.

diagnostic routine A software program designed to trace errors in software, locate
hardware faults, or identify the cause of a breakdown.

dielectric An insulating material that separates the elements of various components,
including capacitors and transmission lines. Dielectric materials include air, plastic,
mica, ceramic, and Teflon. A dielectric material must be an insulator. (Teflon is a
registered trademark of Du Pont.)

dielectric constant The ratio of the capacitance of a capacitor with a certain dielectric
material to the capacitance with a vacuum as the dielectric. The dielectric constant



is considered a measure of the capability of a dielectric material to store an electro-
static charge.

dielectric strength The potential gradient at which electrical breakdown occurs.

differential amplifier An input circuit that rejects voltages that are the same at both in-
put terminals but amplifies any voltage difference between the inputs. Use of a dif-
ferential amplifier causes any signal present on both terminals, such as common
mode hum, to cancel itself.

differential dc The maximum dc voltage that can be applied between the differential
inputs of an amplifier while maintaining linear operation.

differential gain The difference in output amplitude (expressed in percent or dB) of a
small high frequency sinewave signal at two stated levels of a low frequency signal
on which it is superimposed.

differential phase The difference in output phase of a small high frequency sinewave
signal at two stated levels of a low frequency signal on which it is superimposed.

differential-mode interference An interference source that causes a change in poten-
tial of one side of a signal transmission path relative to the other side.

diffuse reflection The scattering effect that occurs when light, radio, or sound waves
strike a rough surface.

diffusion The spreading or scattering of a wave, such as a radio wave.

diode A semiconductor or vacuum tube with two electrodes that passes electric current
inone direction only. Diodes are used in rectifiers, gates, modulators, and detectors.

direct coupling A coupling method between stages that permits dc current to flow be-
tween the stages.

direct current An electrical signal in which the direction of current flow remains con-
stant.

discharge The conversion of stored energy, as in a battery or capacitor, into an electric
current.

discontinuity An abrupt nonuniform point of change in a transmission circuit that
causes a disruption of normal operation.

discrete An individual circuit component.

discrete component A separately contained circuit element with its own external con-
nections.

discriminator A device or circuit whose output amplitude and polarity vary according
to how much the input signal varies from a standard or from another signal. A
discriminator can be used to recover the modulating waveform in a frequency mod-
ulated signal.

dish Anantenna system consisting of a parabolic shaped reflector with a signal feed el-
ement at the focal point. Dish antennas commonly are used for transmission and re-
ception from microwave stations and communications satellites.

dispersion The wavelength dependence of a parameter.

display The representation of text and images on a cathode-ray tube, an array of
light-emitting diodes, a liquid-crystal readout, or another similar device.

display device An output unit that provides a visual representation of data.

distortion The difference between the wave shape of an original signal and the signal
after it has traversed a transmission circuit.

distortion-limited operation The condition prevailing when the shape of the signal,
rather than the amplitude (or power), is the limiting factor in communication capa-
bility. This condition is reached when the system distorts the shape of the waveform



beyond tolerable limits. For linear systems, distortion-limited operation is equiva-
lent to bandwidth-limited operation.

disturbance The interference with normal conditions and communications by some
external energy source.

disturbance current The unwanted current of any irregular phenomenon associated
with transmission that tends to limit or interfere with the interchange of information.

disturbance power The unwanted power of any irregular phenomenon associated
with transmission that tends to limit or interfere with the interchange of information.

disturbance voltage The unwanted voltage of any irregular phenomenon associated
with transmission that tends to limit or interfere with the interchange of information.

diversity receiver A receiver using two antennas connected through circuitry that
senses which antenna is receiving the stronger signal. Electronic gating permits the
stronger source to be routed to the receiving system.

documentation A written description of a program. Documentation can be considered
as any record that has permanence and can be read by humans or machines.

down-lead A lead-in wire from an antenna to a receiver.

downlink The portion of acommunication link used for transmission of signals from a
satellite or airborne platform to a surface terminal.

downstream A specified signal modification occurring after other given devices in a
signal path.

downtime The time during which equipment is not capable of doing useful work be-
cause of malfunction. This does not include preventive maintenance time. In other
words, downtime is measured from the occurrence of a malfunction to the correction
of that malfunction.

drift A slow change in anominally constant signal characteristic, such as frequency.

drift-space The area in a klystron tube in which electrons drift at their entering veloci-
ties and form electron bunches.

drive The input signal to a circuit, particularly to an amplifier.

driver Anelectronic circuit that suppliesan isolated output to drive the input of another
circuit.

drop-out value The value of current or voltage at which a relay will cease to be oper-
ated.

dropout The momentary loss of a signal.

dropping resistor A resistor designed to carry current that will make a required
voltage available.

duplex separation The frequency spacing required in a communications system be-
tween theforward and return channels to maintain interference at an acceptably low
level.

duplex signaling A configuration permitting signaling in both transmission directions
simultaneously.

duty cycle The ratio of operating time to total elapsed time of a device that operates in-
termittently, expressed in percent.

dynamic A situation in which the operating parameters and/or requirements of a given
system are continually changing.

dynamic range The maximum range or extremes in amplitude, from the lowest to the
highest (noise floor to system clipping), that a system is capable of reproducing. The
dynamic range is expressed in dB against a reference level.

dynamo A rotating machine, normally a dc generator.

dynamotor A rotating machine used to convert dc into ac.



E

earth A large conducting body with no electrical potential, also called ground.

earth capacitance The capacitance between a given circuit or component and a point
at ground potential.

earth current A current that flows to earth/ground, especially one that follows from a
fault in the system. Earth current may also refer to a current that flows in the earth,
resulting from ionospheric disturbances, lightning, or faults on power lines.

earth fault A fault that occurs when a conductor is accidentally grounded/earthed, or
when the resistance to earth of an insulator falls below a specified value.

earth ground A large conducting body that represents zero level in the scale of electri-
cal potential. An earth ground is a connection made either accidentally or by design
between a conductor and earth.

earth potential The potential taken to be the arbitrary zero in a scale of electric poten-
tial.

effective ground A connection to ground through a medium of sufficiently low imped-
ance and adequate current-carrying capacity to prevent the buildup of voltages that
might be hazardous to equipment or personnel.

effective resistance The increased resistance of a conductor to an alternating current
resulting from the skin effect, relative to the direct-current resistance of the conduc-
tor. Higher frequencies tend to travel only on the outer skin of the conductor,
whereas dc flows uniformly through the entire area.

efficiency The useful power output of an electrical device or circuit divided by the total
power input, expressed in percent.

electric Any device or circuit that produces, operates on, transmits, or uses electricity.

electric charge An excess of either electrons or protons within a given space or mate-
rial.

electricfield strength The magnitude, measured in volts per meter, of the electric field
in an electromagnetic wave.

electric flux The amount of electric charge, measured in coulombs, across a dielectric
of specified area. Electric flux may also refer simply to electric lines of force.

electricity An energy force derived from the movement of negative and positive elec-
tric charges.

electrode An electrical terminal that emits, collects, or controls an electric current.

electrolysis A chemical change induced in a substance resulting from the passage of
electric current through an electrolyte.

electrolyte A nonmetallic conductor of electricity in which current is carried by the
physical movement of ions.

electromagnet Aniron or steel core surrounded by a wire coil. The core becomes mag-
netized when current flows through the coil but loses its magnetism when the cur-
rent flow is stopped.

electromagnetic compatibility The capability of electronic equipment or systems to
operate inaspecific electromagnetic environment, at designated levels of efficiency
and within a defined margin of safety, without interfering with itself or other sys-
tems.

electromagnetic field The electric and magnetic fields associated with radio and light
waves.

electromagnetic induction An electromotive force created with a conductor by the
relative motion between the conductor and a nearby magnetic field.



electromagnetism The study of phenomena associated with varying magnetic fields,
electromagnetic radiation, and moving electric charges.

electromotive force (EMF) An electrical potential, measured in volts, that can pro-
duce the movement of electrical charges.

electron A stable elementary particle with a negative charge that is mainly responsible
for electrical conduction. Electrons move when under the influence of an electric
field. This movement constitutes an electric current.

electron beam A stream of emitted electrons, usually in a vacuum.

electron gun A hot cathode that produces a finely focused stream of fast electrons,
which are necessary for the operation of a vacuum tube, such as a cathode ray tube.
The gun is made up of a hot cathode electron source, a control grid, accelerating an-
odes, and (usually) focusing electrodes.

electron lens A device used for focusing an electron beam in a cathode ray tube. Such
focusing can be accomplished by either magnetic forces, in which external coils are
used to create the proper magnetic field within the tube, or electrostatic forces,
where metallic plates within the tube are charged electrically in such a way as to
control the movement of electrons in the beam.

electron volt The energy acquired by an electron in passing through a potential differ-
ence of one volt in a vacuum.

electronic A description of devices (or systems) that are dependent on the flow of elec-
trons in electron tubes, semiconductors, and other devices, and not solely on elec-
tron flow in ordinary wires, inductors, capacitors, and similar passive components.

Electronic Industries Association (EIA) A trade organization, based in Washington,
DC, representing the manufacturers of electronic systems and parts, including com-
munications systems. The association develops standards for electronic compo-
nents and systems.

electronic switch A transistor, semiconductor diode, or a vacuum tube used as an
on/off switch in an electrical circuit. Electronic switches can be controlled manu-
ally, by other circuits, or by computers.

electronics The field of science and engineering that deals with electron devices and
their utilization.

electroplate The process of coating a given material with a deposit of metal by electro-
lytic action.

electrostatic The condition pertaining to electric charges that are at rest.

electrostatic field The space in which there is electric stress produced by static electric
charges.

electrostatic induction The process of inducing static electric charges on a body by
bringing it near other bodies that carry high electrostatic charges.

element A substance that consists of atoms of the same atomic number. Elements are
the basic units in all chemical changes other than those in which atomic changes,
such as fusion and fission, are involved.

EMI (electromagnetic interference) Undesirable electromagnetic waves that are ra-
diated unintentionally from an electronic circuit or device into other circuits or de-
vices, disrupting their operation.

emission (1—radiation) The radiation produced, or the production of radiation by a
radio transmitting system. The emission is considered to be asingle emission if the
modulating signal and other characteristics are the same for every transmitter of the
radio transmitting system and the spacing between antennas is not more than a few
wavelengths. (2—cathode) The release of electrons from the cathode of a vacuum



tube. (3—parasitic) A spurious radio frequency emission unintentionally gener-
ated at frequencies that are independent of the carrier frequency being amplified or
modulated. (4—secondary) In an electron tube, emission of electrons by a plate or
grid because of bombardment by primary emission electrons from the cathode of the
tube. (5—spurious) An emission outside the radio frequency band authorized for a
transmitter. (6—thermonic) An emission from a cathode resulting from high tem-
perature.

emphasis The intentional alteration of the frequency-amplitude characteristics of a
signal to reduce the adverse effects of noise in a communication system.

empirical A conclusion not based on pure theory, but on practical and experimental
work.

emulation The use of one system to imitate the capabilities of another system.

enable To prepare a circuit for operation or to allow an item to function.

enabling signal A signal that permits the occurrence of a specified event.

encode The conversion of information from one form into another to obtain character-
istics required by a transmission or storage system.

encoder A device that processes one or more input signals into a specified form for
transmission and/or storage.

energized The condition when a circuit is switched on, or powered up.

energy spectral density A frequency-domain description of the energy in each of the
frequency components of a pulse.

envelope The boundary of the family of curves obtained by varying a parameter of a
wave.

envelope delay The difference in absolute delay between the fastest and slowest propa-
gating frequencies within a specified bandwidth.

envelope delay distortion The maximum difference or deviation of the enve-
lope-delay characteristic between any two specified frequencies.

envelope detection A demodulation process that senses the shape of the modulated RF
envelope. A diode detector is one type of envelop detection device.

environmental An equipment specification category relating to temperature and hu-
midity.

EQ (equalization) network A network connected to a circuit to correct or control its
transmission frequency characteristics.

equalization (EQ) The reduction of frequency distortion and/or phase distortion of a
circuit through the introduction of one or more networks to compensate for the dif-
ference inattenuation, time delay, or both, at the various frequencies in the transmis-
sion band.

equalize The process of inserting in a line a network with complementary transmission
characteristics to those of the line, so that when the loss or delay in the line and that
in the equalizer are combined, the overall loss or delay is approximately equal at all
frequencies.

equalizer A network that corrects the transmission-frequency characteristics of a cir-
cuit to allow it to transmit selected frequencies in a uniform manner.

equatorial orbit The plane of a satellite orbit which coincides with that of the equator
of the primary body.

equipment A general term for electrical apparatus and hardware, switching systems,
and transmission components.

equipment failure The condition when a hardware fault stops the successful comple-
tion of a task.



equipment ground A protective ground consisting of a conducting path to ground of
noncurrent carrying metal parts.

equivalent circuit A simplified network that emulates the characteristics of the real
circuititreplaces. Anequivalent circuit is typically used for mathematical analysis.

equivalent noise resistance A quantitative representation in resistance units of the
spectral density of a noise voltage generator at a specified frequency.

error A collective term that includes all types of inconsistencies, transmission devia-
tions, and control failures.

excitation The current that energizes field coils in a generator.

expandor A device with a nonlinear gain characteristic that acts to increase the gain
more on larger input signals than it does on smaller input signals.

extremely high frequency (EHF) The band of microwave frequencies between the
limits of 30 GHz and 300 GHz (wavelengths between 1 cm and 1 mm).

extremely low frequency The radio signals with operating frequencies below 300 Hz
(wavelengths longer than 1000 km).

F

fail-safe operation A type of control architecture for a system that prevents improper
functioning in the event of circuit or operator failure.

failure A detected cessation of ability to perform a specified function or functions
within previously established limits. Afailure is beyond adjustment by the operator
by means of controls normally accessible during routine operation of the system.
(This requires that measurable limits be established to define “satisfactory perfor-
mance”.

failure effect The result of the malfunction or failure of a device or component.

failure in time (FIT) A unit value that indicates the reliability of a component or de-
vice. One failure in time corresponds to a failure rate of 10”° per hour.

failure mode and effects analysis (FMEA) An iterative documented process per-
formed to identify basic faults at the component level and determine their effects at
higher levels of assembly.

failure rate The ratio of the number of actual failures to the number of times each item
has been subjected to a set of specified stress conditions.

fall time The length of time during which a pulse decreases from 90 percent to 10 per-
cent of its maximum amplitude.

farad The standard unit of capacitance equal to the value of a capacitor with a potential
of one volt between its plates when the charge on one plate is one coulomb and there
is an equal and opposite charge on the other plate. The farad is a large value and is
more commonly expressed in microfarads orpicofarads. Thefarad is named for the
English chemist and physicist Michael Faraday (1791-1867).

fast frequency shift keying (FFSK) A system of digital modulation where the digits
are represented by different frequencies that are related to the baud rate, and where
transitions occur at the zero crossings.

fatigue The reduction in strength of a metal caused by the formation of crystals result-
ing from repeated flexing of the part in question.

fault A condition that causes a device, a component, or an element to fail to perform in
a required manner. Examples include a short-circuit, broken wire, or intermittent
connection.



fault to ground A fault caused by the failure of insulation and the consequent estab-
lishment of a direct path to ground from a part of the circuit that should not normally
be grounded.

fault tree analysis (FTA) An iterative documented process of a systematic nature per-
formed to identify basic faults, determine their causes and effects, and establish
their probabilities of occurrence.

feature A distinctive characteristic or part of a system or piece of equipment, usually
visible to end users and designed for their convenience.

Federal Communications Commission (FCC) The federal agency empowered by
law to regulate all interstate radio and wireline communications services originating
in the United States, including radio, television, facsimile, telegraph, data transmis-
sion, and telephone systems. The agency was established by the Communications
Act of 1934.

feedback The return of a portion of the output of a device to the input. Positive feed-
back adds to the input, negative feedback subtracts from the input.

feedback amplifier An amplifier with the components required to feed a portion of the
output back into the input to alter the characteristics of the output signal.

feedline A transmission line, typically coaxial cable, that connects a high frequency
energy source to its load.

femto A prefix meaning one quadrillionth (107).

ferrite A ceramic material made of powdered and compressed ferric oxide, plus other
oxides (mainly cobalt, nickel, zinc, yttrium-iron, and manganese). These materials
have low eddy current losses at high frequencies.

ferromagnetic material A material with low relative permeability and high coercive
force so that it is difficult to magnetize and demagnetize. Hard ferromagnetic mate-
rials retain magnetism well, and are commonly used in permanent magnets.

fidelity The degree to which a system, or a portion of a system, accurately reproduces
at its output the essential characteristics of the signal impressed upon its input.

field strength The strength of an electric, magnetic, or electromagnetic field.

filament A wire that becomes hot when current is passed through it, used either to emit
light (for a light bulb) or to heat a cathode to enable it to emit electrons (for an elec-
tron tube).

film resistor A type of resistor made by depositing a thin layer of resistive material on
an insulating core.

filter A network that passes desired frequencies but greatly attenuates other frequen-
cies.

filtered noise White noise that has been passed through a filter. The power spectral
density of filtered white noise has the same shape as the transfer function of the fil-
ter.

fitting A coupling or other mechanical device that joins one component with another.

fixed A system or device that is not changeable or movable.

flashover An arc or spark between two conductors.

flashover voltage The voltage between conductors at which flashover just occurs.

flat face tube The design of CRT tube with almost a flat face, giving improved legibil-
ity of text and reduced reflection of ambient light.

flat level A signal that has an equal amplitude response for all frequencies within a
stated range.

flat loss A circuit, device, or channel that attenuates all frequencies of interest by the
same amount, also called flat slope.



flat noise A noise whose power per unit of frequency is essentially independent of fre-
quency over a specified frequency range.

flat response The performance parameter of a system in which the output signal ampli-
tude of the system is a faithful reproduction of the input amplitude over some range
of specified input frequencies.

floating A circuit or device that is not connected to any source of potential or to ground.

fluorescence The characteristic of a material to produce light when excited by an exter-
nal energy source. Minimal or no heat results from the process.

flux The electric or magnetic lines of force resulting from an applied energy source.

flywheel effect The characteristic of an oscillator that enables it to sustain oscillations
after removal of the control stimulus. This characteristic may be desirable, as in the
case of a phase-locked loop employed in a synchronous system, or undesirable, asin
the case of a voltage-controlled oscillator.

focusing A method of making beams of radiation converge on a target, such as the face
of aCRT.

Fourier analysis A mathematical process for transforming values between the fre-
quency domain and the time domain. This term also refers to the decomposition of a
time-domain signal into its frequency components.

Fourier transform An integral that performs an actual transformation between the
frequency domain and the time domain in Fourier analysis.

frame A segment of an analog or digital signal that has a repetitive characteristic, in
that corresponding elements of successive frames represent the same things.

free electron An electron that is not attached to an atom and is, thus, mobile when an
electromotive force is applied.

free running Anoscillator that is not controlled by an external synchronizing signal.

free-running oscillator An oscillator that is not synchronized with an external timing
source.

frequency The number of complete cycles of a periodic waveform that occur within a
given length of time. Frequency is usually specified in cycles per second (Hertz).
Frequency is the reciprocal of wavelength. The higher the frequency, the shorter the
wavelength. In general, the higher the frequency of a signal, the more capacity it has
to carry information, the smaller an antenna is required, and the more susceptible the
signal is to absorption by the atmosphere and by physical structures. At microwave
frequencies, radio signalstake on a line-of-sight characteristic and require highly di-
rectional and focused antennas to be used successfully.

frequency accuracy The degree of conformity of a given signal to the specified value
of a frequency.

frequency allocation The designation of radio-frequency bands for use by specific ra-
dio services.

frequency content The band of frequencies or specific frequency components con-
tained in a signal.

frequency converter A circuit or device used to change a signal of one frequency into
another of a different frequency.

frequency coordination The process of analyzing frequencies in use in various bands
of the spectrum to achieve reliable performance for current and new services.

frequency counter An instrument or test set used to measure the frequency of a radio
signal or any other alternating waveform.

frequency departure Anunintentional deviation from the nominal frequency value.



frequency difference The algebraic difference between two frequencies. The two fre-
quencies can be of identical or different nominal values.

frequency displacement The end-to-end shift in frequency that may result from inde-
pendent frequency translation errors in a circuit.

frequency distortion The distortion of a multifrequency signal caused by unequal at-
tenuation or amplification at the different frequencies of the signal. This term may
also be referred to as amplitude distortion.

frequency domain A representation of signals as a function of frequency, rather than
of time.

frequency modulation (FM) The modulation of a carrier signal so that its instanta-
neous frequency is proportional to the instantaneous value of the modulating wave.

frequency multiplier A circuit that provides as an output an exact multiple of the input
frequency.

frequency offset A frequency shift that occurs when a signal is sent over an analog
transmission facility in which the modulating and demodulating frequencies are not
identical. A channel with frequency offset does not preserve the waveform of a
transmitted signal.

frequency response The measure of system linearity in reproducing signals across a
specified bandwidth. Frequency response is expressed as a frequency range with a
specified amplitude tolerance in dB.

frequency response characteristic The variation in the transmission performance
(gain or loss) of a system with respect to variations in frequency.

frequency reuse A technique used to expand the capacity of a given set of frequencies
or channels by separating the signals either geographically or through the use of dif-
ferent polarization techniques. Frequency reuse is a common element of the fre-
quency coordination process.

frequency selectivity The ability of equipment to separate or differentiate between
signals at different frequencies.

frequency shift The difference between the frequency of a signal applied at the input
of a circuit and the frequency of that signal at the output.

frequency shift keying (FSK) A commonly-used method of digital modulation in
which a one and a zero (the two possible states) are each transmitted as separate fre-
quencies.

frequency stability A measure of the variations of the frequency of an oscillator from
its mean frequency over a specified period of time.

frequency standard An oscillator with an output frequency sufficiently stable and ac-
curate that it is used as a reference.

frequency-division multiple access (FDMA) The provision of multiple access to a
transmission facility, such as an earth satellite, by assigning each transmitter its own
frequency band.

frequency-division multiplexing (FDM) The process of transmitting multiple analog
signals by an orderly assignment of frequency slots, that is, by dividing transmission
bandwidth into several narrow bands, each of which carries a single communication
and is sent simultaneously with others over a common transmission path.

full duplex A communications system capable of transmission simultaneously in two
directions.

full-wave rectifier A circuit configuration in which both positive and negative
half-cycles of the incoming ac signal are rectified to produce a unidirectional (dc)
current through the load.



functional block diagram A diagram illustrating the definition of a device, system, or
problem on a logical and functional basis.

functional unit An entity of hardware and/or software capable of accomplishing a
given purpose.

fundamental frequency The lowest frequency component of a complex signal.

fuse A protective device used to limit current flow in a circuit to a specified level. The
fuse consists of a metallic link that melts and opens the circuit at a specified current
level.

fuse wire A fine-gauge wire made of an alloy that overheats and melts at the relatively
low temperatures produced when the wire carries overload currents. When used in a
fuse, the wire is called a fuse (or fusible) link.

G

gain An increase or decrease in the level of an electrical signal. Gain is measured in
terms of decibels or number-of-times of magnification. Strictly speaking, gain re-
fers to an increase in level. Negative numbers, however, are commonly used to de-
note a decrease in level.

gain-bandwidth The gain times the frequency of measurement when a device is bi-
ased for maximum obtainable gain.

gain/frequency characteristic The gain-versus-frequency characteristic of a channel
over the bandwidth provided, also referred to as frequency response.

gain/frequency distortion A circuit defect in which a change in frequency causes a
change in signal amplitude.

galvanic A device that produces direct current by chemical action.

gang The mechanical connection of two or more circuit devices so that they can all be
adjusted simultaneously.

gang capacitor A variable capacitor with more than one set of moving plates linked to-
gether.

gang tuning The simultaneous tuning of several different circuits by turning asingle
shaft on which ganged capacitors are mounted.

ganged One or more devices that are mechanically coupled, normally through the use
of a shared shaft.

gas breakdown The ionization of a gas between two electrodes caused by the applica-
tion of a voltage that exceeds a threshold value. The ionized path has a low imped-
ance. Certain types of circuit and line protectors rely on gas breakdown to divert
hazardous currents away from protected equipment.

gas tube A protection device in which a sufficient voltage across two electrodes causes
agasto ionize, creating a low impedance path for the discharge of dangerous volt-
ages.

gas-discharge tube A gas-filled tube designed to carry current during gas breakdown.
The gas-discharge tube is commonly used as a protective device, preventing high
voltages from damaging sensitive equipment.

gauge A measure of wire diameter. In measuring wire gauge, the lower the number, the
thicker the wire.

Gaussian distribution A statistical distribution, also called the normal distribution.
The graph of a Gaussian distribution is a bell-shaped curve.

Gaussian noise Noise in which the distribution of amplitude follows a Gaussian
model, that is, the noise is random but distributedabout a reference voltage of zero.



Gaussian pulse A pulse that has the same form as its own Fourier transform.

generator A machine that converts mechanical energy into electrical energy, or one
form of electrical energy into another form.

geosynchronous The attribute of a satellite in which the relative position of the satel-
lite as viewed from the surface of a given planet is stationary. For earth, the
geosynchronous position is 22,300 miles above the planet.

getter A metal used in vaporized form to remove residual gas from inside an electron
tube during manufacture.

giga A prefix meaning one billion.

gigahertz (GHz) A measure of frequency equal to one billion cycles per second. Sig-
nals operating above 1 gigahertz are commonly known as microwaves, and begin to
take on the characteristics of visible light.

glitch A general term used to describe a wide variety of momentary signal discontinu-
ities.

graceful degradation An equipment failure mode in which the system suffers reduced
capability, but does not fail altogether.

graticule A fixed pattern of reference markings used with oscilloscope CRTSs to sim-
plify measurements. The graticule may be etched on a transparent plate covering the
front of the CRT or, for greater accuracy in readings, may be electrically generated
within the CRT itself.

grid (1—general) A mesh electrode within an electron tube that controls the flow of
electrons between the cathode and plate of the tube. (2—bias) The potential applied
to a grid in an electron tube to control its center operating point. (3—control) The
grid in an electron tube to which the input signal is usually applied. (4—screen) The
grid in an electron tube, typically held at a steady potential, that screens the control
grid from changes in anode potential. (5—suppressor) The grid in an electron tube
near the anode (plate) that suppresses the emission of secondary electrons from the
plate.

ground An electrical connection to earth or to a common conductor usually connected
to earth.

ground clamp A clamp used to connect a ground wire to a ground rod or system.

ground loop Anundesirable circulating ground currentin a circuit grounded via multi-
ple connections or at multiple points.

ground plane A conducting material at ground potential, physically close to other
equipment, so that connections may be made readily to ground the equipment at the
required points.

ground potential The point at zero electric potential.

ground return A conductor used as a path for one or more circuits back to the ground
plane or central facility ground point.

ground rod A metal rod driven into the earth and connected into a mesh of intercon-
nected rods so as to provide a low resistance link to ground.

ground window A single-point interface between the integrated ground plane of a
building and an isolated ground plane.

ground wire A copper conductor used to extend a good low-resistance earth ground to
protective devices in a facility.

grounded The connection of a piece of equipment to earth via a low resistance path.

grounding The act of connecting a device or circuit to ground or to a conductor that is
grounded.



group delay A condition where the different frequency elements of a given signal suf-
fer differing propagation delays through a circuit or a system. The delay at a lower
frequency is different from the delay at a higher frequency, resulting in a
time-related distortion of the signal at the receiving point.

group delay time The rate of change of the total phase shift of a waveform with angular
frequency through a device or transmission facility.

group velocity The speed of a pulse on a transmission line.

guard band A narrow bandwidth between adjacent channels intended to reduce inter-
ference or crosstalk.

H

half-wave rectifier A circuit or device that changes only positive or negative
half-cycle inputs of alternating current into direct current.

Hall effect The phenomenon by which a voltage develops between the edges of a cur-
rent-carrying metal strip whose faces are perpendicular to an external magnetic
field.

hard-wired Electrical devices connected through physical wiring.

harden The process of constructing military telecommunications facilities so as to
protect them from damage by enemy action, especially electromagnetic pulse
(EMP) radiation.

hardware Physical equipment, such as mechanical, magnetic, electrical, or electronic
devices or components.

harmonic A periodic wave having a frequency that is an integral multiple of the funda-
mental frequency. For example, a wave with twice the frequency of the fundamental
is called the second harmonic.

harmonic analyzer A test set capable of identifying the frequencies of the individual
signals that make up a complex wave.

harmonic distortion The production of harmonics at the output of a circuit when a pe-
riodic wave is applied to its input. The level of the distortion is usually expressed as a
percentage of the level of the input.

hazard A condition that could lead to danger for operating personnel.

headroom The difference, in decibels, between the typical operating signal level and a
peak overload level.

heat loss The loss of useful electrical energy resulting from conversion into unwanted
heat.

heat sink A device that conducts heat away from a heat-producing component so that it
stays within a safe working temperature range.

heater In an electron tube, the filament that heats the cathode to enable it to emit elec-
trons.

hecto A prefix meaning 100.

henry The standard unit of electrical inductance, equal to the self-inductance of a cir-
cuit or the mutual inductance of two circuits when there is an induced electromotive
force of one volt and a current change of one ampere per second. The symbol for in-
ductance is H, named for the American physicist Joseph Henry (1797-1878).

hertz (Hz) The unit of frequency that is equal to one cycle per second. Hertz is the re-
ciprocal of the period, the interval after which the same portion of a periodic wave-
form recurs. Hertz was named for the German physicist Heinrich R. Hertz
(1857-1894).



heterodyne The mixing of two signals in a nonlinear device in order to produce two ad-
ditional signals at frequencies that are the sum and difference of the original fre-
quencies.

heterodyne frequency The sum of, or the difference between, two frequencies, pro-
duced by combining the two signals together in a modulator or similar device.

heterodyne wavemeter A test set that uses the heterodyne principle to measure the fre-
quencies of incoming signals.

high-frequency loss Loss of signal amplitude at higher frequencies through a given
circuit or medium. For example, high frequency loss could be caused by passing a
signal through a coaxial cable.

high Q An inductance or capacitance whose ratio of reactance to resistance is high.

high tension A high voltage circuit.

high-pass filter A network that passes signals of higher than a specified frequency but
attenuates signals of all lower frequencies.

homochronous Signals whose corresponding significant instants have a constant but
uncontrolled phase relationship with each other.

horn gap A lightning arrester utilizing a gap between two horns. When lightning
causes a discharge between the horns, the heat produced lengthens the arc and
breaks it.

horsepower The basic unit of mechanical power. One horsepower (hp) equals 550
foot-pounds per second or 746 watts.

hot A charged electrical circuit or device.

hot dip galvanized The process of galvanizing steel by dipping it into a bath of molten
zinc.

hot standby System equipment that is fully powered but not in service. A hot standby
can rapidly replace a primary system in the event of a failure.

hum Undesirable coupling of the 60 Hz power sine wave into other electrical signals
and/or circuits.

HVAC An abbreviation for heating, ventilation, and air conditioning system.

hybrid system A communication system that accommodates both digital and analog
signals.

hydrometer A testing device used to measure specific gravity, particularly the specific
gravity of the dilute sulphuric acid in a lead-acid storage battery, to learn the state of
charge of the battery.

hygrometer An instrument that measures the relative humidity of the atmosphere.

hygroscopic The ability of a substance to absorb moisture from the air.

hysteresis The property of an element evidenced by the dependence of the value of the
output, for a given excursion of the input, upon the history of prior excursions and
direction of the input. Originally, hysteresis was the name for magnetic phenomena
only—the lagging of flux density behind the change in value of the magnetizing
flux—but now, the term is also used to describe other inelastic behavior.

hysteresis loop The plot of magnetizing current against magnetic flux density (or of
other similarly related pairs of parameters), which appears as a loop. The area within
the loop is proportional to the power loss resulting from hysteresis.

hysteresis loss The loss in a magnetic core resulting from hysteresis.



I'R loss The power lost as a result of the heating effect of current passing through resis-
tance.

idling current The current drawn by a circuit, such as an amplifier, when no signal is
present at its input.

image frequency A frequency on which a carrier signal, when heterodyned with the
local oscillator in a superheterodyne receiver, will cause a sum or difference fre-
quency that is the same as the intermediate frequency of the receiver. Thus, a signal
on an image frequency will be demodulated along with the desired signal and will
interfere with it.

impact ionization The ionization of an atom or molecule as a result of a high energy
collision.

impedance The total passive opposition offered to the flow of an alternating current.
Impedance consists of a combination of resistance, inductive reactance, and capaci-
tive reactance. It is the vector sum of resistance and reactance (R + jX) or the vector
of magnitude Z at an angle 6.

impedance characteristic A graph of the impedance of a circuit showing how it varies
with frequency.

impedance irregularity A discontinuity in an impedance characteristic caused, for
example, by the use of different coaxial cable types.

impedance matching The adjustment of the impedances of adjoining circuit compo-
nents to acommon value so as to minimize reflected energy from the junction and to
maximize energy transfer across it. Incorrect adjustment results in an impedance
mismatch.

impedance matching transformer A transformer used between two circuits of differ-
ent impedances with a turns ratio that provides for maximum power transfer and
minimum loss by reflection.

impulse A short high energy surge of electrical current in a circuit or on a line.

impulse current A current that rises rapidly to a peak then decays to zero without os-
cillating.

impulse excitation The production of an oscillatory current in a circuit by impressing a
voltage for a relatively short period compared with the duration of the current pro-
duced.

impulse noise A noise signal consisting of random occurrences of energy spikes, hav-
ing random amplitude and bandwidth.

impulse response The amplitude-versus-time output of a transmission facility or de-
vice in response to an impulse.

impulse voltage A unidirectional voltage that rises rapidly to a peak and then falls to
zero, without any appreciable oscillation.

in-phase The property of alternating current signals of the same frequency that achieve
their peak positive, peak negative, and zero amplitude values simultaneously.

incidence angle The angle between the perpendicular to a surface and the direction of
arrival of a signal.

increment A small change in the value of a quantity.

induce To produce an electrical or magnetic effect in one conductor by changing the
condition or position of another conductor.

induced current The current that flows in a conductor because a voltage has been in-
duced across two points in, or connected to, the conductor.



induced voltage A voltage developed in a conductor when the conductor passes
through magnetic lines of force.

inductance The property of an inductor that opposes any change in a current that flows
through it. The standard unit of inductance is the Henry.

induction The electrical and magnetic interaction process by which a changing current
in one circuit produces a voltage change not only in its own circuit (self inductance)
but also in other circuits to which it is linked magnetically.

inductive A circuit element exhibiting inductive reactance.

inductive kick A voltage surge produced when a current flowing through an induc-
tance is interrupted.

inductive load A load that possesses a net inductive reactance.

inductive reactance The reactance of a circuit resulting from the presence of induc-
tance and the phenomenon of induction.

inductor A coil of wire, usually wound on a core of high permeability, that provides
high inductance without necessarily exhibiting high resistance.

inert An inactive unit, or a unit that has no power requirements.

infinite line A transmission line that appears to be of infinite length. There are no re-
flections back from the far end because it is terminated in its characteristic imped-
ance.

infra low frequency (ILF) The frequency band from 300 Hz to 3000 Hz.

inhibit A control signal that prevents a device or circuit from operating.

injection The application of a signal to an electronic device.

input The waveform fed into a circuit, or the terminals that receive the input waveform.

insertion gain The gain resulting from the insertion of a transducer in a transmission
system, expressed as the ratio of the power delivered to that part of the system fol-
lowing the transducer to the power delivered to that same part before insertion. If
more than one component is involved in the input or output, the particular compo-
nent used must be specified. Thisratio is usually expressed in decibels. If the result-
ing number is negative, an insertion loss is indicated.

insertion loss The signal loss within a circuit, usually expressed in decibels as the ratio
of input power to output power.

insertion loss-vs.-frequency characteristic The amplitude transfer characteristic of a
system or component as a function of frequency. The amplitude response may be
stated as actual gain, loss, amplification, or attenuation, or as a ratio of any one of
these quantities at a particular frequency, with respect to that at a specified reference
frequency.

inspection lot A collection of units of product from which a sample is drawn and in-
spected to determine conformance with acceptability criteria.

instantaneous value The value of a varying waveform at a given instant of time. The
value can be in volts, amperes, or phase angle.

Institute of Electrical and Electronics Engineers (IEEE) The organization of elec-
trical and electronics scientists and engineers formed in 1963 by the merger of the
Institute of Radio Engineers (IRE) and the American Institute of Electrical Engi-
neers (AIEE).

instrument multiplier A measuring device that enables a high voltage to be measured
using a meter with only a low voltage range.

instrument rating The range within which an instrument has been designed to operate
without damage.

insulate The process of separating one conducting body from another conductor.



insulation The material that surrounds and insulates an electrical wire from other wires
or circuits. Insulation may also refer to any material that does not ionize easily and
thus presents a large impedance to the flow of electrical current.

insulator A material or device used to separate one conducting body from another.

intelligence signal A signal containing information.

intensity The strength of a given signal under specified conditions.

interconnect cable A short distance cable intended for use between equipment (gener-
ally less than 3 m in length)

interface A device or circuit used to interconnect two pieces of electronic equipment.

interface device A unit that joins two interconnecting systems.

interference emission An emission that results in an electrical signal being propagated
into and interfering with the proper operation of electrical or electronic equipment.

interlock A protection device or system designed to remove all dangerous voltages
from a machine or piece of equipment when access doors or panels are opened or re-
moved.

intermediate frequency A frequency that results from combining a signal of interest
with a signal generated within a radio receiver. In superheterodyne receivers, all in-
coming signals are converted to a single intermediate frequency for which the am-
plifiers and filters of the receiver have been optimized.

intermittent A noncontinuous recurring event, often used to denote a problem that is
difficult to find because of its unpredictable nature.

intermodulation The production, in a nonlinear transducer element, of frequencies
corresponding to the sums and differences of the fundamentals and harmonics of
two or more frequencies that are transmitted through the transducer.

intermodulation distortion (IMD) The distortion that results from the mixing of two
input signals in a nonlinear system. The resulting output contains new frequencies
that represent the sum and difference of the input signals and the sums and differ-
ences of their harmonics. IMD is also called intermodulation noise.

intermodulation noise In a transmission path or device, the noise signal that is contin-
gentupon modulation and demodulation, resulting from nonlinear characteristics in
the path or device.

internal resistance The actual resistance of a source of electric power. The total elec-
tromotive force produced by a power source is not available for external use; some
of the energy is used in driving current through the source itself.

International Standards Organization (I1SO) An international body concerned with
worldwide standardization for a broad range of industrial products, including tele-
communications equipment. Members are represented by national standards orga-
nizations, such as ANSI (American National Standards Institute) in the United
States. 1ISO was established in 1947 as a specialized agency of the United Nations.

International Telecommunications Union (ITU) A specialized agency of the United
Nations established to maintain and extend international cooperation for the main-
tenance, development, and efficient use of telecommunications. The union does this
through standards and recommended regulations, and through technical and tele-
communications studies.

International Telecommunications Satellite Consortium (Intelsat) A nonprofit co-
operative of member nations that owns and operates a satellite system for interna-
tional and, in many instances, domestic communications.



interoperability The condition achieved among communications and electronics sys-
tems or equipment when information or services can be exchanged directly between
them or their users, or both.

interpolate The process of estimating unknown values based on a knowledge of com-
parable data that falls on both sides of the point in question.

interrupting capacity The rating of a circuit breaker or fuse that specifies the maxi-
mum current the device is designed to interrupt at its rated voltage.

interval The points or numbers lying between two specified endpoints.

inverse voltage The effective value of voltage across a rectifying device, which con-
ducts a current in one direction during one half cycle of the alternating input, during
the half cycle when current is not flowing.

inversion The change in the polarity of a pulse, such as from positive to negative.

inverter A circuit or device that converts a direct current into an alternating current.

ionizing radiation The form of electromagnetic radiation that can turn an atom into an
ion by knocking one or more of its electrons loose. Examples of ionizing radiation
include X rays, gamma rays, and cosmic rays

IR drop A drop in voltage because of the flow of current (1) through a resistance (R),
also called resistance drop.

IR loss The conversion of electrical power to heat caused by the flow of electrical cur-
rent through a resistance.

isochronous Asignal in which the time interval separating any two significant instants
is theoretically equal to a specified unit interval or to an integral multiple of the unit
interval.

isolated ground A ground circuit that is isolated from all equipment framework and
any other grounds, except for a single-point external connection.

isolated ground plane A set of connected frames that are grounded through a single
connection to a ground reference point. That point and all parts of the frames are in-
sulated from any other ground system in a building.

isolated pulse A pulse uninfluenced by other pulses in the same signal.

isophasing amplifier A timing device that corrects for small timing errors.

isotropic A quantity exhibiting the same properties in all planes and directions.

J

jack Areceptacle or connector that makes electrical contact with the mating contacts of
aplug. In combination, the plug and jack provide a ready means for making connec-
tions in electrical circuits.

jacket An insulating layer of material surrounding a wire in a cable.

jitter Small, rapid variations in a waveform resulting from fluctuations in a supply
voltage or other causes.

joule The standard unit of work that is equal to the work done by one newton of force
when the point at which the force is applied is displaced a distance of one meter in
the direction of the force. The joule is named for the English physicist James
Prescott Joule (1818-1889).

Julian date A chronological date in which days of the year are numbered in sequence.
For example, the first day is 001, the second is 002, and the last is 365 (or 366 in a
leap year).



K

Kelvin (K) The standard unit of thermodynamic temperature. Zero degrees Kelvin rep-
resents absolute zero. Water freezes at 273 K and water boils at 373 K under stan-
dard pressure conditions.

kilo A prefix meaning one thousand.

kilohertz (kHz) A unit of measure of frequency equal to 1,000 Hz.

kilovar A unit equal to one thousand volt-amperes.

kilovolt (kV) A unit of measure of electrical voltage equal to 1,000 V.

kilowatt A unit equal to one thousand watts.

Kirchoff's Law At any point in a circuit, there is as much current flowing into the point
as there is flowing away from it.

klystron (1—general) A family of electron tubes that function as microwave amplifi-
ers and oscillators. Simplest in form are two-cavity klystrons in which an electron
beam passes through a cavity that is excited by a microwave input, producing a ve-
locity-modulated beam which passes through a second cavity a precise distance
away that is coupled to a tuned circuit, thereby producing an amplified output of the
original input signal frequency. If part of the output is fed back to the input, an oscil-
lator can be the result. (2—multi-cavity) An amplifier device for UHF and micro-
wave signals based on velocity modulation of an electron beam. The beam is di-
rected through an input cavity, where the input RF signal polarity initializes a
bunching effect on electrons in the beam. The bunching effect excites subsequent
cavities, which increase the bunching through an energy flywheel concept. Finally,
the beam passes to an output cavity that couples the amplified signal to the load (an-
tenna system). The beam falls onto a collector element that forms the return path for
the current and dissipates the heat resulting from electron beam bombardment.
(3—reflex) A klystron with only one cavity. The action is the same as in a
two-cavity klystron but the beam is reflected back into the cavity in which it was
firstexcited, afterbeing sent out to a reflector. The one cavity, therefore, acts both as
the original exciter (or buncher) and as the collector from which the output is taken.

knee In a response curve, the region of maximum curvature.

ku band Radio frequencies in the range of 15.35 GHz to 17.25 GHz, typically used for
satellite telecommunications.

L

ladder network A type of filter with components alternately across the line and in the
line.

lag The difference in phase between a current and the voltage that produced it, ex-
pressed in electrical degrees.

lagging current A currentthat lags behind the alternating electromotive force that pro-
duced it. A circuit that produces a lagging current is one containing inductance
alone, or whose effective impedance is inductive.

lagging load A load whose combined inductive reactance exceeds its capacitive
reactance. When an alternating voltage is applied, the current lags behind the volt-
age.

laminate A material consisting of layers of the same or different materials bonded to-
gether and built up to the required thickness.

latitude An angular measurement of a point on the earth above or below the equator.
The equator represents 0°, the north pole +90°, and the south pole —90°.



layout A proposed or actual arrangement or allocation of equipment.

LC circuit An electrical circuit with both inductance (L) and capacitance (C) that is
resonant at a particular frequency.

LC ratio The ratio of inductance to capacitance in a given circuit.

lead An electrical wire, usually insulated.

leading edge The initial portion of a pulse or wave in which voltage or current rise rap-
idly from zero to a final value.

leading load A reactive load in which the reactance of capacitance is greater than that
of inductance. Current through such a load leads the applied voltage causing the cur-
rent.

leakage The loss of energy resulting from the flow of electricity past an insulating ma-
terial, the escape of electromagnetic radiation beyond its shielding, or the extension
of magnetic lines of force beyond their intended working area.

leakage resistance The resistance of a path through which leakage current flows.

level The strength or intensity of a given signal.

level alignment The adjustment of transmission levels of single links and links in tan-
dem to prevent overloading of transmission subsystems.

life cycle The predicted useful life of a class of equipment, operating under normal
(specified) working conditions.

life safety system A system designed to protect life and property, such as emergency
lighting, fire alarms, smoke exhaust and ventilating fans, and site security.

life test A test in which random samples of a product are checked to see how long they
can continue to perform their functions satisfactorily. A form of stress testing is
used, including temperature, current, voltage, and/or vibration effects, cycled at
many times the rate that would apply in normal usage.

limiter An electronic device in which some characteristic of the output is automatically
prevented from exceeding a predetermined value.

limiter circuit A circuit of nonlinear elements that restricts the electrical excursion ofa
variable in accordance with some specified criteria.

limiting A process by which some characteristic at the output of a device is prevented
from exceeding a predetermined value.

line loss The total end-to-end loss in decibels in a transmission line.

line-up The process of adjusting transmission parameters to bring a circuit to its speci-
fied values.

linear A circuit, device, or channel whose output is directly proportional to its input.

linear distortion A distortion mechanism that is independent of signal amplitude.

linearity A constant relationship, over a designated range, between the input and out-
put characteristics of a circuit or device.

lines of force A group of imaginary lines indicating the directionof the electric or mag-
netic field at all points along it.

lissajous pattern The looping patterns generated by a CRT spot when the horizontal
(X) and vertical (Y) deflection signals are sinusoids. The lissajous pattern is useful
for evaluating the delay or phase of two sinusoids of the same frequency.

live A device or system connected to a source of electric potential.

load The work required of an electrical or mechanical system.

load factor The ratio of the average load over a designated period of time to the peak
load occurring during the same period.



load line A straight line drawn across a grouping of plate current/plate voltage charac-
teristic curves showing the relationship between grid voltage and plate current for a
particular plate load resistance of an electron tube.

logarithm The power to which a base must be raised to produce a given number. Com-
mon logarithms are to base 10.

logarithmic scale A meter scale with displacement proportional to the logarithm of the
quantity represented.

long persistence The quality of a cathode ray tube that has phosphorescent compounds
on its screen (in addition to fluorescent compounds) so that the image continues to
glow after the original electron beam has ceased to create it by producing the usual
fluorescence effect. Long persistence is often used in radar screens or where photo-
graphic evidence is needed of a display. Most such applications, however, have
been superseded through the use of digital storage techniques.

longitude The angular measurement of a point on the surface of the earth in relation to
the meridian of Greenwich (London). The earth is divided into 360° of longitude,
beginning at the Greenwich mean. As one travels west around the globe, the longi-
tude increases.

longitudinal current A current that travels in the same direction on both wires of a
pair. The return current either flows in another pair or via a ground return path.

loss The power dissipated in a circuit, usually expressed in decibels, that performs no
useful work.

loss deviation The change of actualloss in a circuit or system from a designed value.

loss variation The change in actual measured loss over time.

lossy The condition when the line loss per unit length is significantly greater than some
defined normal parameter.

lossy cable A coaxial cable constructed to have high transmission loss so it can be used
as an artificial load or as an attenuator.

lot size A specific quantity of similar material or a collection of similar units from a
common source; in inspection work, the quantity offered for inspection and accep-
tance at any one time. The lot size may be a collection of raw material, parts, subas-
semblies inspected during production, or a consignment of finished products to be
sent out for service.

low tension A low voltage circuit.

low-pass filter A filter network that passes all frequencies below a specified frequency
with little or no loss, but that significantly attenuates higher frequencies.

lug A tag or projecting terminal onto which a wire may be connected by wrapping, sol-
dering, or crimping.

lumped constant A resistance, inductance, or capacitance connected at a point, and
not distributed uniformly throughout the length of a route or circuit.

M

mA An abbreviation for milliamperes (0.001 A).

magnet A devicethat produces amagnetic field and can attract iron, and attract or repel
other magnets.

magnetic field An energy field that exists around magnetic materials and cur-
rent-carrying conductors. Magnetic fields combine with electric fields in light and
radio waves.



magnetic flux The field produced in the area surrounding a magnet or electric current.
The standard unit of flux is the Weber.

magnetic flux density A vector quantity measured by a standard unit called the Tesla.
The magnetic flux density is the number of magnetic lines of force per unit area, at
right angles to the lines.

magnetic leakage The magnetic flux that does not follow a useful path.

magnetic pole A point that appears from the outside to be the center of magnetic attrac-
tion or repulsion at or near one end of a magnet.

magnetic storm A violent local variation in the earth's magnetic field, usually the re-
sult of sunspot activity.

magnetism A property of iron and some other materials by which external magnetic
fields are maintained, other magnets being thereby attracted or repelled.

magnetization The exposure of a magnetic material to a magnetizing current, field, or
force.

magnetizing force The force producing magnetization.

magnetomotive force The force that tends to produce lines of force in a magnetic cir-
cuit. Themagnetomotive force bears the same relationship to a magnetic circuit that
voltage does to an electrical circuit.

magnetron A high-power, ultra high frequency electron tube oscillator that employs
the interaction of a strong electric field between an anode and cathode with the field
of astrong permanent magnet to cause oscillatory electron flow through multiple in-
ternal cavity resonators. The magnetron may operate in a continuous or pulsed
mode.

maintainability The probability that a failure will be repaired within a specified time
after the failure occurs.

maintenance Any activity intended to keep a functional unit in satisfactory working
condition. The term includes the tests, measurements, replacements, adjustments,
and repairs necessary to keep a device or system operating properly.

malfunction An equipment failure or a fault.

manometer A test device for measuring gas pressure.

margin The difference between the value of an operating parameter and the value that
would result in unsatisfactory operation. Typical margin parameters include signal
level, signal-to-noise ratio, distortion, crosstalk coupling, and/or undesired emis-
sion level.

Markov model A statistical model of the behavior of a complex system over time in
which the probabilities of the occurrence of various future states depend only on the
present state of the system, and not on the path by which the present state was
achieved. This term was named for the Russian mathematician Andrei Andreevich
Markov (1856-1922).

master clock An accurate timing device that generates a synchronous signal to control
other clocks or equipment.

master oscillator A stable oscillator that provides a standard frequency signal for other
hardware and/or systems.

matched termination A termination that absorbs all the incident power and so pro-
duces no reflected waves or mismatch loss.

matching The connection of channels, circuits, or devices in a manner that results in
minimal reflected energy.

matrix A logical network configured in a rectangular array of intersections of in-
put/output signals.



Maxwell's equations Four differential equations that relate electric and magnetic
fields to electromagnetic waves. The equations are a basis of electrical and elec-
tronic engineering.

mean An arithmetic average in which values are added and divided by the number of
such values.

mean time between failures (MTBF) For a particular interval, the total functioning
life of a population of an item divided by the total number of failures within the pop-
ulation during the measurement interval.

mean time to failure (MTTF) The measured operating time of a single piece of equip-
ment divided by the total number of failures during the measured period of time.
This measurement is normally made during that period between early life and
wear-out failures.

mean time to repair (MTTR) The total corrective maintenance time on a component
or system divided by the total number of corrective maintenance actions during a
given period of time.

measurement A procedure for determining the amount of a quantity.

median A value in a series that has as many readings or values above it as below.

medium An electronic pathway or mechanism for passing information from one point
to another.

mega A prefix meaning one million.

megahertz (MHz) A quantity equal to one million Hertz (cycles per second).

megohm A quantity equal to one million ohms.

metric system A decimal system of measurement based on the meter, the kilogram,
and the second.

micro A prefix meaning one millionth.

micron A unit of length equal to one millionth of a meter (1/25,000 of an inch).

microphonic(s) Unintended noise introduced into an electronic system by mechanical
vibration of electrical components.

microsecond One millionth of a second (0.000001 s).

microvolt A quantity equal to one-millionth of a volt.

milli A prefix meaning one thousandth.

milliammeter A test instrument for measuring electrical current, often part of a
multimeter.

millihenry A quantity equal to one-thousandth of a henry.

milliwatt A quantity equal to one thousandth of a watt.

minimum discernible signal The smallest input that will produce a discernible change
in the output of a circuit or device.

mixer A circuit used to combine two or more signals to produce a third signal that is a
function of the input waveforms.

mixing ratio The ratio of the mass of water vapor to the mass of dry air in a given vol-
ume of air. The mixing ratio affects radio propagation.

mode An electromagnetic field distribution that satisfies theoretical requirements for
propagation in a waveguide or oscillation in a cavity.

modified refractive index The sum of the refractive index of the air at a given height
above sea level, and the ratio of this height to the radius of the earth.

modular An equipment design in which major elements are readily separable, and
which the user may replace, reducing the mean-time-to-repair.
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modulation The process whereby the amplitude, frequency, or phase of a sin-
gle-frequency wave (thecarrier) is varied in step with the instantaneous value of, or
samples of, a complex wave (the modulating wave).

modulator A device that enables the intelligence in an information-carrying modulat-
ing wave to be conveyed by a signal at a higher frequency. A modulator modifies a
carrier wave by amplitude, phase, and/or frequency as a function of a control signal
that carries intelligence. Signals are modulated in this way to permit more efficient
and/or reliable transmission over any of several media.

module An assembly replaceable as an entity, often as an interchangeable plug-in item.
A module is not normally capable of being disassembled.

monostable A device that is stable in one state only. An input pulse causes the device to
change state, but it reverts immediately to its stable state.

motor A machine that converts electrical energy into mechanical energy.

motor effect The repulsion force exerted between adjacent conductors carrying cur-
rents in opposite directions.

moving coil Any device that utilizes a coil of wire in a magnetic field in such a way that
the coil is made to move by varying the applied current, or itself produces a varying
voltage because of its movement.

ms An abbreviation for millisecond (0.001 s).

multimeter A test instrument fitted with several ranges for measuring voltage, resis-
tance, and current, and equipped with an analog meter or digital display readout.
The multimeter is also known as a volt-ohm-milliammeter, or VOM.

multiplex (MUX) The use of acommon channel to convey two or more channels. This
is done either by splitting of the common channel frequency band into narrower
bands, each of which is used to constitutea distinct channel (frequency division mul-
tiplex), or by allotting this common channel to multiple users in turn to constitute
different intermittent channels (time division multiplex).

multiplexer A device or circuit that combines several signals onto a single signal.

multiplexing A technique that uses a single transmission path to carry multiple chan-
nels. In time division multiplexing (TDM), path time is shared. For frequency divi-
sion multiplexing (FDM) or wavelength division multiplexing (WDM), signals are
divided into individual channels sent along the same path but at different frequen-
cies.

multiplication Signal mixing that occurs within a multiplier circuit.

multiplier A circuit in which one or more inputsignals are mixed under the direction of
one or more control signals. The resulting output is a composite of the input signals,
the characteristics of which are determined by the scaling specified for the circuit.

mutual induction The property of the magnetic flux around a conductor that induces a
voltage in a nearby conductor. The voltage generated in the secondary conductor in
turn induces a voltage in the primary conductor. The inductance of two conductors
so coupled is referred to as mutual inductance.

mV An abbreviation for millivolt (0.001 V).

mW An abbreviation for milliwatt (0.001 W).

N

nano A prefix meaning one billionth.
nanometer 1 x 10° meter.
nanosecond (ns) One billionth of a second (1 x 10 s).



narrowband A communications channel of restricted bandwidth, often resulting in
degradation of the transmitted signal.

narrowband emission An emission having a spectrum exhibiting one or more sharp
peaks that are narrow in width compared to the nominal bandwidth of the measuring
instrument, and are far enough apart in frequency to be resolvable by the instrument.

National Electrical Code (NEC) A document providing rules for the installation of
electric wiring and equipment in public and private buildings, published by the Na-
tional Fire Protection Association. The NEC has been adopted as law by many states
and municipalities in the U.S.

National Institute of Standards and Technology (NIST) A nonregulatory agency of
the Department of Commerce that serves as a national reference and measurement
laboratory for the physical and engineering sciences. Formerly called the National
Bureau of Standards, the agency was renamed in 1988 and given the additional re-
sponsibility of aiding U.S. companies in adopting new technologies to increase their
international competitiveness.

negative In a conductor or semiconductor material, an excess of electrons or a defi-
ciency of positive charge.

negative feedback The return of a portion of the output signal from a circuit to the in-
put but 180° out of phase. This type of feedback decreases signal amplitude but sta-
bilizes the amplifier and reduces distortion and noise.

negative impedance An impedance characterized by a decrease in voltage drop across
a device as the current through the device is increased, or a decrease in current
through the device as the voltage across it is increased.

neutral A device or object having no electrical charge.

neutral conductor A conductor in a power distribution system connected to a pointin
the system that is designed to be at neutral potential. In a balanced system, the neu-
tral conductor carries no current.

neutral ground An intentional ground applied to the neutral conductor or neutral point
of a circuit, transformer, machine, apparatus, or system.

newton The standard unit of force. One newton is the force that, when applied to a body
having a mass of 1 kg, gives it an acceleration of 1 m/s’.

nitrogen A gas widely used to pressurize radio frequency transmission lines. If a small
puncture occurs in the cable sheath, the nitrogen keeps moisture out so that service is
not adversely affected.

node The points at which the current is at minimum in a transmission system in which
standing waves are present.

noise Any random disturbance or unwanted signal in a communication system that
tends to obscure the clarity or usefulness of a signal in relation to its intended use.

noise factor (NF) The ratio of the noise power measured at the output of a receiver to
the noise power that would be present at the output if the thermal noise resulting
from the resistive component of the source impedance were the only source of noise
in the system.

noise figure A measure of the noise in dB generated at the input of an amplifier, com-
pared with the noise generated by an impedance-method resistor at a specified tem-
perature.

noise filter A network that attenuates noise frequencies.

noise generator A generator of wideband random noise.



noise power ratio (NPR) The ratio, expressed in decibels, of signal power to
intermodulation product power plus residual noise power, measured at the baseband
level.

noise suppressor A filter or digital signal processing circuit in a receiver or transmitter
that automatically reduces or eliminates noise.

noise temperature The temperature, expressed in Kelvin, at which a resistor will de-
velop a particular noise voltage. The noise temperature of a radio receiver is the
value by which the temperature of the resistive component of the source impedance
should be increased—if it were the only source of noise in the system—to cause the
noise power at the output of the receiver to be the same as in the real system.

nominal The most common value for a component or parameter that falls between the
maximum and minimum limits of a tolerance range.

nominal value A specified or intended value independent of any uncertainty in its real-
ization.

nomogram A chart showing three or more scales across which a straight edge may be
held in order to read off a graphical solution to a three-variable equation.

nonionizing radiation Electromagnetic radiation that does not turn an atom into an
ion. Examples of nonionizing radiation include visible light and radio waves.

nonconductor A material that does not conduct energy, such as electricity, heat, or
sound.

noncritical technical load That part of the technical power load for a facility not re-
quired for minimum acceptable operation.

noninductive A device or circuit without significant inductance.

nonlinearity A distortion in which the output of a circuit or system does not rise or fall
in direct proportion to the input.

nontechnical load The part of the total operational load of a facility used for such pur-
poses as general lighting, air conditioning, and ventilating equipment during normal
operation.

normal A line perpendicular to another line or to a surface.

normal-mode noise Unwanted signals in the form of voltages appearing in line-to-line
and line-to-neutral signals.

normalized frequency The ratio between the actual frequency and its nominal value.

normalized frequency departure The frequency departure divided by the nominal
frequency value.

normalized frequency difference The algebraic difference between two normalized
frequencies.

normalized frequency drift The frequency drift divided by the nominal frequency
value.

normally closed Switch contacts that are closed in their nonoperated state, or relay
contacts that are closed when the relay is de-energized.

normally open Switch contacts that are open in their nonoperated state, or relay con-
tacts that are open when the relay is de-energized.

north pole The pole of a magnet that seeks the north magnetic pole of the earth.

notch filter A circuit designed to attenuate a specific frequency band; also known as a
band stop filter.

notched noise A noise signal in which a narrow band of frequencies has been removed.

ns An abbreviation for nanosecond.

null A zero or minimum amount or position.
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octave Any frequency band in which the highest frequency is twice the lowest fre-
quency.

off-line A condition wherein devices or subsystems are not connected into, do not form
a part of, and are not subject to the same controls as an operational system.

offset An intentional difference between the realized value and the nominal value.

ohm The unit of electric resistance through which one ampere of current will flow
when there is a difference of one volt. The quantity is named for the German physi-
cist Georg Simon Ohm (1787-1854).

Ohm's law A law that sets forth the relationship between voltage (E), current (1), and

resistance (R). The law states that E =1 xR, | = 7 and R= T Ohm's Law is

named for the German physicist Georg Simon Ohm (1787-1854).

ohmic loss The power dissipation in a line or circuit caused by electrical resistance.

ohmmeter Atest instrument used for measuring resistance, often part of a multimeter.

ohms-per-volt A measure of the sensitivity of a voltmeter.

on-line A device or system that is energized and operational, and ready to perform use-
ful work.

open An interruption in the flow of electrical current, as caused by a broken wire or
connection.

open-circuit A defined loop or path that closes on itself and contains an infinite imped-
ance.

open-circuit impedance The input impedance of a circuit when its output terminals
are open, that is, not terminated.

open-circuit voltage The voltage measured at the terminals of a circuit when there is
no load and, hence, no current flowing.

operating lifetime The period of time during which the principal parameters of a com-
ponent or system remain within a prescribed range.

optimize The process of adjusting for the best output or maximum response from a cir-
cuit or system.

orbit The path, relative to a specified frame of reference, described by the center of
mass of a satellite or other object in space, subjected solely to natural forces (mainly
gravitational attraction).

order of diversity The number of independently fading propagation paths or frequen-
cies, or both, used in a diversity reception system.

original equipment manufacturer (OEM) A manufacturer of equipment that is used
in systems assembled and sold by others.

oscillation A variation with time of the magnitude of a quantity with respect to a speci-
fied reference when the magnitude is alternately greater than and smaller than the
reference.

oscillator A nonrotating device for producing alternating current, the output frequency
of which is determined by the characteristics of the circuit.

oscilloscope A test instrument that uses a display, usually a cathode-ray tube, to show
the instantaneous values and waveforms of a signal that varies with time or some
other parameter.

out-of-band energy Energy emitted by a transmission system that falls outside the fre-
quency spectrum of the intended transmission.



outage duration The average elapsed time between the start and the end of an outage
period.

outage probability The probability that an outage state will occur within a specified
time period. In the absence of specific known causes of outages, the outage proba-
bility is the sum of all outage durations divided by the time period of measurement.

outage threshold A defined value for a supported performance parameter that estab-
lishes the minimum operational service performance level for that parameter.

output impedance The impedance presented at the output terminals of a circuit, de-
vice, or channel.

output stage The final driving circuit in a piece of electronic equipment.

ovenized crystal oscillator (OXO) A crystal oscillator enclosed within a temperature
regulated heater (oven) to maintain a stable frequency despite external temperature
variations.

overcoupling A degree of coupling greater than the critical coupling between two res-
onant circuits. Overcoupling results in a wide bandwidth circuit with two peaks in
the response curve.

overload In a transmission system, a power greater than the amount the system was de-
signed to carry. In a power system, an overload could cause excessive heating. Ina
communications system, distortion of a signal could result.

overshoot The first maximum excursion of a pulse beyond the 100% level. Overshoot
is the portion of the pulse that exceeds its definedlevel temporarily before settling to
the correct level. Overshoot amplitude is expressed as a percentage of the defined
level.

P

pentode An electron tube with five electrodes, the cathode, control grid, screen grid,
suppressor grid, and plate.

photocathode An electrode in an electron tube that will emit electrons when bom-
barded by photons of light.

picture tube A cathode-ray tube used to produce an image by variation of the intensity
of a scanning beam on a phosphor screen.

pin A terminal on the base of a component, such as an electron tube.

plasma (1—arc) An ionized gas in an arc-discharge tube that provides a conducting
path for the discharge. (2—solar) The ionized gas at extremely high temperature
found in the sun.

plate (1—electron tube) The anode of an electron tube. (2—battery) An electrode in
astorage battery. (3—capacitor) One of the surfaces in a capacitor. (4—chassis) A
mounting surface to which equipment may be fastened.

propagation time delay The time required for a signal to travel from one point to an-
other.

protector A device or circuit that prevents damage to lines or equipment by conducting
dangerously high voltages or currents to ground. Protector types include spark gaps,
semiconductors, varistors, and gas tubes.

proximity effect A nonuniform current distribution in a conductor, caused by current
flow in a nearby conductor.

pseudonoise In a spread-spectrum system, a seemingly random series of pulses whose
frequency spectrum resembles that of continuous noise.



pseudorandom A sequence of signals that appears to be completely random but have,
in fact, been carefully drawn up and repeat after a significant time interval.

pseudorandom noise A noise signal that satisfies one or more of the standard tests for
statistical randomness. Although it seems to lack any definite pattern, there is a se-
quence of pulses that repeats after a long time interval.

pseudorandom number sequence A sequence of numbers that satisfies one or more
of the standard tests for statistical randomness. Although it seems to lack any defi-
nite pattern, there is a sequence that repeats after a long time interval.

pulsating direct current A current changing in value at regular or irregular intervals
but which has the same direction at all times.

pulse One of the elements of a repetitive signal characterized by the rise and decay in
time of its magnitude. A pulse is usually short in relation to the time span of interest.

pulse decay time The time required for the trailing edge of a pulse to decrease from 90
percent to 10 percent of its peak amplitude.

pulse duration The time interval between the points on the leading and trailing edges
of a pulse at which the instantaneous value bears a specified relation to the peak
pulse amplitude.

pulse duration modulation (PDM) The modulation of a pulse carrier by varying the
width of the pulses according to the instantaneous values of the voltage samples of
the modulating signal (also called pulse width modulation).

pulse edge The leading or trailing edge of a pulse, defined as the 50 percent point of the
pulse rise or fall time.

pulse fall time The interval of time required for the edge of a pulse to fall from 90 per-
cent to 10 percent of its peak amplitude.

pulse interval The time between the start of one pulse and the start of the next.

pulse length The duration of a pulse (also called pulse width).

pulse level The voltage amplitude of a pulse.

pulse period The time between the start of one pulse and the start of the next.

pulse ratio The ratio of the length of any pulse to the total pulse period.

pulse repetition period The time interval from the beginning of one pulse to the begin-
ning of the next pulse.

pulse repetition rate The number of times each second that pulses are transmitted.

pulse rise time The time required for the leading edge of a pulse to rise from 10 percent
to 90 percent of its peak amplitude.

pulse train A series of pulses having similar characteristics.

pulse width The measured interval between the 50 percent amplitude points of the
leading and trailing edges of a pulse.

puncture A breakdown of insulation or of adielectric, such as in a cable sheath or in the
insulant around a conductor.

pPW An abbreviation for picowatt, a unit of power equal to 10 W (-90 dBm).

Q

Q (quality factor) A figure of merit that defines how close a coil comes to functioning
as a pure inductor. High Q describes an inductor with little energy loss resulting
from resistance. Q is found by dividing the inductive reactance of a device by its re-
sistance.

guadrature A state of alternating current signals separated by one quarter of a cycle
(90°).



guadrature amplitude modulation (QAM) A process that allows two different sig-
nals to modulate a single carrier frequency. The two signals of interest amplitude
modulate two samples of the carrier that are of the same frequency, but differ in
phase by 90°. The two resultant signals can be added and transmitted. Both signals
may be recovered at a decoder when they are demodulated 90° apart.

guadrature component The component of a voltage or current at an angle of 90° to a
reference signal, resulting from inductive or capacitive reactance.

guadrature phase shift keying (QPSK) A type of phase shift keying using four phase
states.

quality The absence of objectionable distortion.

quality assurance (QA) All those activities, including surveillance, inspection, con-
trol, and documentation, aimed at ensuring that a given product will meet its perfor-
mance specifications.

quality control (QC) A function whereby management exercises control over the
quality of raw material or intermediate products in order to prevent the production
of defective devices or systems.

guantum noise Any noise attributable to the discrete nature of electromagnetic radia-
tion. Examples include shot noise, photon noise, and recombination noise.

guantum-limited operation An operation wherein the minimum detectable signal is
limited by quantum noise.

quartz A crystalline mineral that when electrically excited vibrates with a stable pe-
riod. Quartz is typically used as the frequency-determining element in oscillators
and filters.

guasi-peak detector A detector that delivers an output voltage that is some fraction of
the peak value of the regularly repeated pulses applied to it. The fraction increases
toward unity as the pulse repetition rate increases.

quick-break fuse A fuse in which the fusible link is under tension, providing for rapid
operation.

guiescent An inactive device, signal, or system.

quiescent current The current that flows in a device in the absence of an applied sig-
nal.

R

rack An equipment rack, usually measuring 19 in (48.26 cm) wide at the front mount-
ing rails.

rack unit (RU) A unit of measure of vertical space in an equipment enclosure. One
rack unit is equal to 1.75 in (4.45 cm).

radiate The process of emitting electromagnetic energy.

radiation The emission and propagation of electromagnetic energy in the form of
waves. Radiation is also called radiant energy.

radiation scattering The diversion of thermal, electromagnetic, or nuclear radiation
from its original path as a result of interactions or collisions with atoms, molecules,
or large particles in the atmosphere or other media between the source of radiation
and a point some distance away. As a result of scattering, radiation (especially
gamma rays and neutrons) will be received at such a point from many directions,
rather than only from the direction of the source.



radio The transmission of signals over a distance by means of electromagnetic waves
in the approximate frequency range of 150 kHz to 300 GHz. The term may also be
used to describe the equipment used to transmit or receive electromagnetic waves.

radio detection The detection of the presence of an object by radio location without
precise determination of its position.

radio frequency interference (RFI) The intrusion of unwanted signals or electromag-
netic noise into various types of equipment resulting from radio frequency transmis-
sion equipment or other devices using radio frequencies.

radio frequency spectrum Those frequency bands in the electromagnetic spectrum
that range from several hundred thousand cycles per second (very low frequency) to
several billion cycles per second (microwave frequencies).

radio recognition In military communications, the determination by radio means of
the “friendly” or “unfriendly” character of an aircraft or ship.

random noise Electromagnetic signals that originate in transient electrical distur-
bances and have random time and amplitude patterns. Random noise is generally
undesirable; however, it may also be generated for testing purposes.

rated output power The power available from an amplifier or other device under spec-
ified conditions of operation.

RC constant The time constant of a resistor-capacitor circuit. The RC constant is the
time in seconds required for current in an RC circuit to rise to 63 percent of its final
steady value or fall to 37 percent of its original steady value, obtained by multiply-
ing the resistance value in ohms by the capacitance value in farads.

RC network A circuit that contains resistors and capacitors, normally connected in se-
ries.

reactance The part of the impedance of a network resulting from inductance or capaci-
tance. The reactance of acomponent varies with the frequency of the applied signal.

reactive power The power circulating in an ac circuit. It is delivered to the circuit dur-
ing part of the cycle and is returned during the other half of the cycle. The reactive
power is obtained by multiplying the voltage, current, and the sine of the phase an-
gle between them.

reactor A component with inductive reactance.

received signal level (RSL) The value of a specified bandwidth of signals at the re-
ceiver input terminals relative to an established reference.

receiver Any device for receiving electrical signals and converting them to audible
sound, visible light, data, or some combination of these elements.

receptacle An electrical socket designed to receive a mating plug.

reception The act of receiving, listening to, or watching information-carrying signals.

rectification The conversion of alternating current into direct current.

rectifier A device for converting alternating current into direct current. A rectifier nor-
mally includes filters so that the output is, within specified limits, smooth and free of
ac components.

rectify The process of converting alternating current into direct current.

redundancy A system design that provides a back-up for key circuits or componentsin
the event of a failure. Redundancy improves the overall reliability of a system.

redundant A configuration when two complete systems are available at one time. If
the online system fails, the backup will take over with no loss of service.
reference voltage A voltage used for control or comparison purposes.

reflectance The ratio of reflected power to incident power.



reflection An abrupt change, resulting from an impedance mismatch, in the direction
of propagation of an electromagnetic wave. For light, at the interface of two dissimi-
lar materials, the incident wave is returned to its medium of origin.

reflection coefficient The ratio between the amplitude of a reflected wave and the am-
plitude of the incident wave. For large smooth surfaces, the reflection coefficient
may be near unity.

reflection gain The increase in signal strength that results when a reflected wave com-
bines, in phase, with an incident wave.

reflection loss The apparent loss of signal strength caused by an impedance mismatch
inatransmission line or circuit. The loss results from the reflection of part of the sig-
nal back toward the source from the point of the impedance discontinuity. The
greater the mismatch, the greater the loss.

reflectometer A device that measures energy traveling in each direction in a wave-
guide, used in determining the standing wave ratio.

refraction The bending of a sound, radio, or light wave as it passes obliquely from a
medium of one density to a medium of another density that varies its speed.

regulation The process of adjusting the level of some quantity, such as circuit gain, by
means of an electronic system that monitors an output and feeds back a controlling
signal to constantly maintain a desired level.

regulator A device that maintains its output voltage at a constant level.

relative envelope delay The difference in envelope delay at various frequencies when
compared with a reference frequency that is chosen as having zero delay.

relative humidity The ratio of the quantity of water vapor in the atmosphere to the
quantity that would cause saturation at the ambient temperature.

relative transmission level The ratio of the signal power in a transmission system to
the signal power at some point chosen as areference. Theratio is usuallydetermined
by applying a standard test signal at the input to the system and measuring the gain
or loss at the location of interest.

relay A device by which current flowing in one circuit causes contacts to operate that
control the flow of current in another circuit.

relay armature The movable part of an electromechanical relay, usually coupled to
spring sets on which contacts are mounted.

relay bypass A device that, in the event of a loss of power or other failure, routes a criti-
cal signal around the equipment that has failed.

release time The time required for a pulse to drop from steady-state level to zero, also
referred to as the decay time.

reliability The ability of a system or subsystem to perform within the prescribed pa-
rameters of quality of service. Reliability is often expressed as the probability that a
system or subsystem will perform its intended function for a specified interval under
stated conditions.

reliability growth The action taken to move a hardware item toward its reliability po-
tential, during development or subsequent manufacturing or operation.

reliability predictions The compiled failure rates for parts, components, subassem-
blies, assemblies, and systems. These generic failure rates are used as basic data to
predict the reliability of a given device or system.

remote control A system used to control a device from a distance.

remote station A station or terminal that is physically remote from a main station or
center but can gain access through a communication channel.



repeater The equipment between two circuits that receives a signal degraded by nor-
mal factors during transmission and amplifies the signal to its original level for re-
transmission.

repetition rate The rate at which regularly recurring pulses are repeated.

reply A transmitted message that is a direct response to an original message.

repulsion The mechanical force that tends to separate like magnetic poles, like electric
charges, or conductors carrying currents in opposite directions.

reset The act of restoring a device to its default or original state.

residual flux The magnetic flux that remains after a magnetomotive force has been re-
moved.

residual magnetism The magnetism or flux that remains in a core after current ceases
to flow in the coil producing the magnetomotive force.

residual voltage The vector sum of the voltages in all the phase wires of an unbalanced
polyphase power system.

resistance The opposition of a material to the flow of electrical current. Resistance is
equal to the voltage drop through a given material divided by the current flow
through it. The standard unit of resistance is the ohm, named for the German physi-
cist Georg Simon Ohm (1787-1854).

resistance drop The fall in potential (volts) between two points, the product of the cur-
rent and resistance.

resistance-grounded A circuit or system grounded for safety through a resistance,
which limits the value of the current flowing through the circuit in the event of a
fault.

resistive load A load in which the voltage is in phase with the current.

resistivity The resistance per unit volume or per unit area.

resistor A device the primary function of which is to introduce a specified resistance
into an electrical circuit.

resonance A tuned condition conducive to oscillation, when the reactance resulting
from capacitance in a circuit is equal in value to the reactance resulting from induc-
tance.

resonant frequency The frequency at which the inductive reactance and capacitive
reactance of a circuit are equal.

resonator A resonant cavity.

return A return path for current, sometimes through ground.

reversal A change in magnetic polarity, in the direction of current flow.

reverse current A small current that flows through a diode when the voltage across it
is such that normal forward current does not flow.

reverse voltage A voltage in the reverse direction from that normally applied.

rheostat A two-terminal variable resistor, usually constructed with a sliding or rotating
shaft that can be used to vary the resistance value of the device.

ripple An ac voltage superimposed on the output of a dc power supply, usually result-
ing from imperfect filtering.

rise time The time required for a pulse to rise from 10 percent to 90 percent of its peak
value.

roll-off A gradual attenuation of gain-frequency response at either or both ends of a
transmission pass band.

root-mean-square (RMS) The square root of the average value of the squares of all
the instantaneous values of current or voltage during one half-cycle of an alternating
current. For an alternating current, the RMS voltage or current is equal to the



amount of direct current or voltage that would produce the same heating effectina
purely resistive circuit. For a sinewave, the root-mean-square value is equal to 0.707
times the peak value. RMS is also called the effective value.

rotor The rotating part of an electric generator or motor.

RU An abbreviation for rack unit.

S

scan One sweep of the target area in a cameratube, or of the screen in a picture tube.

screen grid A grid in an electron tube that improves performance of the device by
shielding the control grid from the plate.

self-bias The provision of bias in an electron tube through a voltage drop in the cathode
circuit.

shot noise The noise developed in a vacuum tube or photoconductor resulting from the
random number and velocity of emitted charge carriers.

slope The rate of change, with respect to frequency, of transmission line attenuation
over a given frequency spectrum.

slope equalizer A device or circuit used to achieve a specified slope in a transmission
line.

smoothing circuit A filter designed to reduce the amount of ripple in a circuit, usually
a dc power supply.

snubber An electronic circuit used to suppress high frequency noise.

solar wind Charged particles from the sun that continuously bombard the surface of
the earth.

solid A single wire conductor, as contrasted with a stranded, braided, or rope-type wire.

solid-state The use of semiconductors rather than electron tubes in a circuit or system.

source The part of a system from which signals or messages are considered to origi-
nate.

source terminated A circuit whose output is terminated for correct impedance match-
ing with standard cable.

spare A system that is available but not presently in use.

spark gap A gap between two electrodes designed to produce a spark under given con-
ditions.

specific gravity The ratio of the weight of a volume, liquid, or solid to the weight of the
same volume of water at a specified temperature.

spectrum A continuous band of frequencies within which waves have some common
characteristics.

spectrum analyzer A test instrument that presents a graphic display of signals over a
selected frequency bandwidth. A cathode-ray tube is often used for the display.

spectrum designation of frequency A method of referring to a range of communica-
tion frequencies. In American practice, the designation is a two or three letter acro-
nym for the name. The ranges are: below 300 Hz, ELF (extremely low frequency);
300 Hz-3000 Hz, ILF (infra low frequency); 3 kHz-30 kHz, VVLF (very low fre-
quency); 30 kHz-300 kHz, LF (low frequency); 300 kHz—3000 kHz, MF (medium
frequency); 3 MHz-30 MHz, HF (high frequency); 30 MHz-300 MHz, VHF (very
high frequency); 300 MHz-3000 MHz, UHF (ultra high frequency); 3 GHz-30
GHz, SHF (super high frequency); 30 GHz-300 GHz, EHF (extremely high fre-
quency); 300 GHz-3000 GHz, THF (tremendously high frequency).



spherical antenna A type of satellite receiving antenna that permits more than one sat-
ellite to be accessed at any given time. A spherical antenna has a broader angle of ac-
ceptance than a parabolic antenna.

spike A high amplitude, short duration pulse superimposed on an otherwise regular
waveform.

split-phase A device that derives a second phase from a single phase power supply by
passing it through a capacitive or inductive reactor.

splitter A circuit or device that accepts one input signal and distributes it to several out-
puts.

splitting ratio The ratio of the power emerging from the output ports of a coupler.

sporadic An event occurring at random and infrequent intervals.

spread spectrum A communications technique in which the frequency components of
a narrowband signal are spread over a wide band. The resulting signal resembles
white noise. The technique is used to achieve signal security and privacy, and to en-
able the use of a common band by many users.

spurious signal Any portion of a given signal that is not part of the fundamental wave-
form. Spurious signals include transients, noise, and hum.

square wave A square or rectangular-shaped periodic wave that alternately assumes
two fixed values for equal lengths of time, the transition being negligible in compar-
ison with the duration of each fixed value.

square wave testing The use of a square wave containing many odd harmonics of the
fundamental frequency as an input signal to a device. Visual examination of the out-
put signal on an oscilloscope indicates the amount of distortion introduced.

stability The ability of a device or circuit to remain stable in frequency, power level,
and/or other specified parameters.

standard The specific signal configuration, reference pulses, voltage levels, and other
parameters that describe the input/output requirements for a particular type of
equipment.

standard time and frequency signal A time-controlled radio signal broadcast at
scheduled intervals on a number of different frequencies by government-operated
radio stations to provide a method for calibrating instruments.

standing wave ratio (SWR) The ratio of the maximum to the minimum value of a
component of a wave in a transmission line or waveguide, such as the maximum
voltage to the minimum voltage.

static charge Anelectric charge on the surface of an object, particularly adielectric.

station One of the input or output points in a communications system.

stator The stationary part of a rotating electric machine.

status The present condition of a device.

statute mile A unit of distance equal to 1,609 km or 5,280 ft.

steady-state A condition in which circuit values remain essentially constant, occurring
after all initial transients or fluctuating conditions have passed.

steady-state condition A condition occurring after all initial transient or fluctuating
conditions have damped out in which currents, voltages, or fields remain essentially
constant or oscillate uniformly without changes in characteristics such as ampli-
tude, frequency, or wave shape.

steep wavefront A rapid rise in voltage of a given signal, indicating the presence of
high frequency odd harmonics of a fundamental wave frequency.

step up (or down) The process of increasing (or decreasing) the voltage of an electrical
signal, as in a step-up (or step-down) transformer.



straight-line capacitance A capacitance employing a variable capacitor with plates so
shaped that capacitance varies directly with the angle of rotation.

stray capacitance An unintended—and usually undesired—capacitance between
wires and components in a circuit or system.

stray current A current through a path other than the intended one.

stress The force per unit of cross-sectional area on a given object or structure

subassembly A functional unit of a system.

subcarrier (SC) A carrier applied as modulation on another carrier, or on an interme-
diate subcarrier.

subharmonic A frequency equal to the fundamental frequency of a given signal di-
vided by a whole number.

submodule A small circuit board or device that mounts on a larger module or device.

subrefraction Arefraction for which the refractivity gradient is greater than standard.

subsystem A functional unit of a system.

superheterodyne receiver Aradio receiver in which all signals are first converted to a
common frequency for which the intermediate stages of the receiver have been opti-
mized, both for tuning and filtering. Signals are converted by mixing them with the
output of a local oscillator whose output is varied in accordance with the frequency
of the received signals so as to maintain the desired intermediate frequency.

suppressor grid The fifth grid of a pentode electron tube, which provides screening
between plate and screen grid.

surface leakage A leakage current from line to ground over the face of an insulator
supporting an open wire route.

surface refractivity The refractive index, calculated from observations of pressure,
temperature, and humidity at the surface of the earth.

surge A rapid rise in current or voltage, usually followed by a fall back to the normal
value.

susceptance The reciprocal of reactance, and the imaginary component of admittance,
expressed in siemens.

sweep The process of varying the frequency of a signal over a specified bandwidth.

sweep generator A test oscillator, the frequency of which is constantly varied over a
specified bandwidth.

switching The process of making and breaking (connecting and disconnecting) two or
more electrical circuits.

synchronization The process of adjusting the corresponding significant instants of
signals—for example, the zero-crossings—to make them synchronous. The term
synchronization is often abbreviated as sync.

synchronize The process of causing two systems to operate at the same speed.

synchronous In step or in phase, as applied to two or more devices; a system in which
all events occur in a predetermined timed sequence.

synchronous detection A demodulation process in which the original signal is recov-
ered by multiplying the modulated signal by the output of a synchronous oscillator
locked to the carrier.

synchronous system A system in which the transmitter and receiver are operating ina
fixed time relationship.

system standards The minimum required electrical performance characteristics of a
specific collection of hardware and/or software.

systems analysis An analysis of a given activity to determine precisely what must be
accomplished and how it is to be done.



T

tetrode A four element electron tube consisting of a cathode, control grid, screen grid,
and plate.

thyratron A gas-filled electron tube in which plate current flows when the grid voltage
reaches a predetermined level. At that point, the grid has no further control over the
current, which continues to flow until it is interrupted or reversed.

tolerance The permissible variation from a standard.

torque A moment of force acting on a body and tending to produce rotation about an
axis.

total harmonic distortion (THD) The ratio of the sum of the amplitudes of all signals
harmonically related to the fundamental versus the amplitude of the fundamental
signal. THD is expressed in percent.

trace The pattern on an oscilloscope screen when displaying a signal.

tracking The locking of tuned stages in a radio receiver so that all stages are changed
appropriately as the receiver tuning is changed.

trade-off The process of weighing conflicting requirements and reaching a compro-
mise decision in the design of a component or a subsystem.

transceiver Any circuit or device that receives and transmits signals.

transconductance The mutual conductance of an electron tube expressed as the
change in plate current divided by the change in control grid voltage that produced
it.

transducer A device that converts energy from one form to another.

transfer characteristics The intrinsic parameters of a system, subsystem, or unit of
equipment which, when applied to the input of the system, subsystem, or unit of
equipment, will fully describe its output.

transformer A device consisting of two or more windings wrapped around a single
core or linked by a common magnetic circuit.

transformer ratio The ratio of the number of turns in the secondary winding of a trans-
former to the number of turns in the primary winding, also known as the turns ratio.

transient A sudden variance of current or voltage from a steady-state value. A tran-
sient normally results from changes in load or effects related to switching action.

transient disturbance A voltage pulse of high energy and short duration impressed
upon the ac waveform. The overvoltage pulse can be one to 100 times the normal ac
potential (or more) and can last up to 15 ms. Rise times measure in the nanosecond
range.

transient response The time response of a system under test to a stated input stimulus.

transition A sequence of actions that occurs when a process changes from one state to
another in response to an input.

transmission The transfer of electrical power, signals, or an intelligence from one lo-
cation to another by wire, fiber optic, or radio means.

transmission facility A transmission medium and all the associated equipment re-
quired to transmit information.

transmission loss The ratio, in decibels, of the power of a signal at a point along a
transmission path to the power of the same signal at a more distant point along the
same path. This value is often used as a measure of the quality of the transmission
medium for conveying signals. Changes in power level are normally expressed in
decibels by calculating ten times the logarithm (base 10) of the ratio of the two pow-
ers.



transmission mode One of the field patterns in a waveguide in a plane transverse to the
direction of propagation.

transmission system The set of equipment that provides single or multichannel com-
munications facilities capable of carrying audio, video, or data signals.

transmitter The device or circuit that launches a signal into a passive medium, such as
the atmosphere.

transparency The property of a communications system that enables it to carry a sig-
nal without altering or otherwise affecting the electrical characteristics of the signal.

tray The metal cabinet that holds circuit boards.

tremendously high frequency (THF) The frequency band from 300 GHz to 3000
GHz.

triangular wave An oscillation, the values of which rise and fall linearly, and immedi-
ately change upon reaching their peak maximum and minimum. A graphical repre-
sentation of a triangular wave resembles a triangle.

trim The process of making fine adjustments to a circuit or a circuit element.

trimmer A small mechanically-adjustable component connected in parallel or series
with a major component so that the net value of the two can be finely adjusted for
tuning purposes.

triode A three-element electron tube, consisting of a cathode, control grid, and plate.

triple beat A third-order beat whose three beating carriers all have different frequen-
cies, but are spaced at equal frequency separations.

troposphere The layer of the earth's atmosphere, between the surface and the strato-
sphere, in which about 80 percent of the total mass of atmospheric air is concen-
trated and in which temperature normally decreases with altitude.

trouble A failure or fault affecting the service provided by a system.

troubleshoot The process of investigating, localizing and (if possible) correcting a
fault.

tube (1—electron) An evacuated or gas-filled tube enclosed in a glass or metal case in
which the electrodes are maintained at different voltages, giving rise to a controlled
flow of electrons from the cathode to the anode. (2—cathode ray, CRT) An elec-
tron beam tube used for the display of changing electrical phenomena, generally
similarto atelevision picture tube. (3—cold-cathode) An electron tube whose cath-
ode emits electrons without the need of a heating filament. (4—qgas) A gas-filled
electron tube in which the gas plays an essential role in operation of the device.
(5—mercury-vapor) A tube filled with mercury vapor at low pressure, used as a
rectifying device. (6—metal) An electron tube enclosed in a metal case. (7—trav-
eling wave, TWT) A wide band microwave amplifier in which a stream of electrons
interacts with a guided electromagnetic wave moving substantially in synchronism
with the electron stream, resulting in a net transfer of energy from the electron
stream to the wave. (8—uvelocity-modulated) An electron tube in which the veloc-
ity of the electron stream is continually changing, as in a klystron.

tune The process of adjusting the frequency of a device or circuit, such as for resonance
or for maximum response to an input signal.

tuned trap A series resonant network bridged across a circuit that eliminates (“traps”)
the frequency of the resonant network.

tuner The radio frequency and intermediate frequency parts of a radio receiver that
produce a low level output signal.

tuning The process of adjusting a given frequency; in particular, to adjust for reso-
nance or for maximum response to a particular incoming signal.



turns ratio In a transformer, the ratio of the number of turns on the secondary to the
number of turns on the primary.

tweaking The process of adjusting an electronic circuit to optimize its performance.

twin-line A feeder cable with two parallel, insulated conductors.

two-phase A source of alternating current circuit with two sinusoidal voltages that are
90° apart.

U

ultra high frequency (UHF) The frequency range from 300 MHz to 3000 MHz.

ultraviolet radiation Electromagnetic radiation in a frequency range between visible
light and high-frequency X-rays.

unattended A device or system designed to operate without a human attendant.

unattended operation A system that permits a station to receive and transmit mes-
sages without the presence of an attendant or operator.

unavailability A measure of the degree to which a system, subsystem, or piece of
equipment is not operable and not in a committable state at the start of a mission,
when the mission is called for at a random point in time.

unbalanced circuit A two-wire circuit with legs that differ from one another in resis-
tance, capacity to earth or to other conductors, leakage, or inductance.

unbalanced line A transmission line in which the magnitudes of the voltages on the
two conductors are not equal with respect to ground. A coaxial cable is an example
of an unbalanced line.

unbalanced modulator A modulator whose output includes the carrier signal.

unbalanced output An output with one leg at ground potential.

unbalanced wire circuit A circuit whose two sides are inherently electrically unlike.

uncertainty An expression of the magnitude of a possible deviation of a measured
value from the true value. Frequently, it is possible to distinguish two components:
the systematic uncertainty and the random uncertainty. The random uncertainty is
expressed by the standard deviation or by a multiple of the standard deviation. The
systematic uncertainty is generally estimated on the basis of the parameter charac-
teristics.

undamped wave A signal with constant amplitude.

underbunching A condition in a traveling wave tube wherein the tube is not operating
at its optimum bunching rate.

Underwriters Laboratories, Inc. A laboratory established by the National Board of
Fire Underwriters which tests equipment, materials, and systems that may affect in-
surance risks, with special attention to fire dangers and other hazards to life.

ungrounded A circuit or line not connected to ground.

unicoupler A device used to couple a balanced circuit to an unbalanced circuit.

unidirectional A signal or current flowing in one direction only.

uniform transmission line A transmission line with electrical characteristics that are
identical, per unit length, over its entire length.

unit An assembly of equipment and associated wiring that together forms a complete
system or independent subsystem.

unity coupling In a theoretically perfect transformer, complete electromagnetic cou-
pling between the primary and secondary windings with no loss of power.

unity gain An amplifier or active circuit in which the output amplitude is the same as
the input amplitude.



unity power factor A power factor of 1.0, which means that the load is—in effect—a
pure resistance, with ac voltage and current completely in phase.

unterminated A device or system that is not terminated.

up-converter A frequency translation device in which the frequency of the output sig-
nal is greater than that of the input signal. Such devices are commonly found in mi-
crowave radio and satellite systems.

uplink A transmission system for sending radio signals from the ground to a satellite or
aircraft.

upstream A device or system placed ahead of other devices or systems in a signal path.

useful life The period during which a low, constant failure rate can be expected for a
given device or system. The useful life is the portion of a product life cycle between
break-in and wear out.

user A person, organization, or group that employs the services of a system for the
transfer of information or other purposes.

V

VA An abbreviation for volt-amperes, volts times amperes.

vacuum relay A relay whose contacts are enclosed in an evacuated space, usually to
provide reliable long-term operation.

vacuum switch A switch whose contacts are enclosed in an evacuated container so that
spark formation is discouraged.

vacuum tube An electron tube. The most common vacuum tubes include the diode, tri-
ode, tetrode, and pentode.

validity check A test designed to ensure that the quality of transmission is maintained
over a given system.

varactor A semiconductor that behaves like a capacitor under the influence of an ex-
ternal control voltage.

varactor diode A semiconductor device whose capacitance is a function of the applied
voltage. A varactor diode, also called a variable reactance diode or simply a
varactor, is often used to tune the operating frequency of a radio circuit.

variable frequency oscillator (VFO) An oscillator whose frequency can be set to any
required value in a given range of frequencies.

variable impedance A capacitor, inductor, or resistor that is adjustable in value.

variable-gain amplifier An amplifier whose gain can be controlled by an external sig-
nal source.

variable-reluctance A transducer in which the input (usually a mechanical move-
ment) varies the magnetic reluctance of a device.

variation monitor A device used for sensing a deviation in voltage, current, or fre-
quency, which is capable of providing an alarm and/or initiating transfer to another
power source when programmed limits of voltage, frequency, current, or time are
exceeded.

varicap A diode used as a variable capacitor.

VCXO (voltage controlled crystal oscillator) A device whose output frequency is
determined by an input control voltage.

vector A quantity having both magnitude and direction.

vector diagram A diagram using vectors to indicate the relationship between voltage
and current in a circuit.



vector sum The sum of two vectors which, when they are at right angles to each other,
equal the length of the hypotenuse of the right triangle so formed. In the general
case, the vector sum of the two vectors equals the diagonal of the parallelogram
formed on the two vectors.

velocity of light The speed of propagation of electromagnetic waves in a vacuum,
equal to 299,792,458 m/s, or approximately 186,000 mi/s. For rough calculations,
the figure of 300,000 km/s is used.

velocity of propagation The velocity of signal transmission. In free space, electro-
magnetic waves travel at the speed of light. In a cable, the velocity is substantially
lower.

vernier A device that enables precision reading of a measuring set or gauge, or the set-
ting of a dial with precision.

very low frequency (VLF) A radio frequency in the band 3 kHz to 30 kHz.

vestigial sideband A form of transmission in which one sideband is significantly at-
tenuated. The carrier and the other sideband are transmitted without attenuation.

vibration testing A testing procedure whereby subsystems are mounted on a test base
that vibrates, thereby revealing any faults resulting from badly soldered joints or
other poor mechanical design features.

volt The standard unit of electromotive force, equal to the potential difference between
two points on a conductor that is carrying a constant current of one ampere when the
power dissipated between the two points is equal to one watt. Onevolt is equivalent
to the potential difference across a resistance of one ohm when one ampere is flow-
ing through it. The volt is named for the Italian physicist Alessandro Volta
(1745-1827).

volt-ampere (VA) The apparent power in an ac circuit (volts times amperes).

volt-ohm-milliammeter (VOM) A general purpose multirange test meter used to
measure voltage, resistance, and current.

voltage The potential difference between two points.

voltage drop A decrease in electrical potential resulting from current flow through a
resistance.

voltage gradient The continuous drop in electrical potential, per unit length, along a
uniform conductor or thickness of a uniform dielectric.

voltage level The ratio of the voltage at a given point to the voltage at an arbitrary refer-
ence point.

voltage reference circuit A stable voltage reference source.

voltage regulation The deviation from anominal voltage, expressed as a percentage of
the nominal voltage.

voltage regulator A circuit used for controlling and maintaining a voltage at a constant
level.

voltage stabilizer A device that produces a constant or substantially constant output
voltage despite variations in input voltage or output load current.

voltage to ground The voltage between any given portion of a piece of equipment and
the ground potential.

voltmeter An instrument used to measure differences in electrical potential.

vOx A voice-operated relay circuit that permits the equivalent of push-to-talk operation
of a transmitter by the operator.

VSAT (very small aperture terminal) A satellite Ku-band earth station intended for
fixed or portable use. The antenna diameter of a VSAT is on the order of 1.5 m or
less.



W

watt The unit of power equal to the work done at one joule per second, or the rate of
work measured as a current of one ampere under an electric potential of one volt.
Designated by the symbol W, the watt is named after the Scottish inventor James
Watt (1736-1819).

watt meter A meter indicating in watts the rate of consumption of electrical energy.

watt-hour The work performed by one watt over a one hour period.

wave A disturbance that is a function of time or space, or both, and is propagated in a
medium or through space.

wave number The reciprocal of wavelength; the number of wave lengths per unit dis-
tance in the direction of propagation of a wave.

waveband A band of wavelengths defined for some given purpose.

waveform The characteristic shape of a periodic wave, determined by the frequencies
present and their amplitudes and relative phases.

wavefront A continuous surface that is a locus of points having the same phase at a
given instant. A wavefront is a surface at right angles to rays that proceed from the
wave source. The surface passes through those parts of the wave that are in the same
phase and travel in the same direction. For parallel rays the wavefront is a plane; for
rays that radiate from a point, the wavefront is spherical.

waveguide Generally, a rectangular or circular pipe that constrains the propagation of
an acoustic or electromagnetic wave along a path between two locations. The di-
mensions of a waveguide determine the frequencies for optimum transmission.

wavelength For asinusoidal wave, the distance betweenpointsofcorrespondingphase
of two consecutive cycles.

weber The unit of magnetic flux equal to the flux that, when linked to a circuit of one
turn, produces an electromotive force of one volt as the flux is reduced at a uniform
rate to zero in one second. The weber is named for the German physicist Wilhelm
Eduard Weber (1804-1891).

weighted The condition when a correction factor is applied to a measurement.

weighting The adjustment of a measured value to account for conditions that would
otherwise be different or appropriate during a measurement.

weighting network A circuit, used with a test instrument, that has a specified ampli-
tude-versus-frequency characteristic.

wideband The passing or processing of a wide range of frequencies. The meaning var-
ies with the context.

Wien bridge An ac bridge used to measure capacitance or inductance.

winding A coil of wire used to form an inductor.

wire A single metallic conductor, usually solid-drawn and circular in cross section.

working range The permitted range of values of an analog signal over which transmit-
ting or other processing equipment can operate.

working voltage The rated voltage that may safely be applied continuously to a given
circuit or device.

X

x-band A microwave frequency band from 5.2 GHz to 10.9 GHz.
x-cut A method of cutting a quartz plate for an oscillator, with the x-axis of the crystal
perpendicular to the faces of the plate.



X ray An electromagnetic radiation of approximately 100 nm to 0.1 nm, capable of
penetrating nonmetallic materials.

Y

y-cut A method of cutting a quartz plate for an oscillator, with the y-axis of the crystal
perpendicular to the faces of the plate.

yield strength The magnitude of mechanical stress at which a material will beginto de-
form. Beyond the yield strength point, extension is no longer proportional to stress
and rupture is possible.

yoke A material that interconnects magnetic cores. Yoke can also refer to the deflection
windings of a CRT.

yttrium-iron garnet (Y1G) A crystalline material used in microwave devices.
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