




















General Information

Glossary

FEP: Fluorinated ethylene propylene.

FI: Approval agency of Finland; Electrical
Inspectorate.

FR-1: A flammability rating established by
Underwriters Laboratories for wires and
cables that pass a specially designed vertical
flame test.

Farad: A unit of electrical capacity.

Fatigue Resistance: Resistance to metal
crystallization which leads to conductors or
wires breaking from flexing.

Feed-Through Insulators: Insulators that carry
a metal conductor through the chassis while
preventing the ‘hot’ lead from shorting to the
ground chassis.

Feedthrough: (1) A conductor that connects
patterns on opposite sides of a PCB.
Also called Interfacial Connection. (2) A
connector or terminal block, usually having
double- ended terminals which permit simple
distribution and bussing of electrical circuits.

Ferrule: A short tube used to make solderless
connections to shielded or coaxial cable.

Fiber: A thread or threadlike structure. Also, a
single discrete element used to transmit
optical (light wave) information.

Fiber Optics: A lightwave or optical communi-
cations system in which electrical information
is converted to light energy transmitted
to another location through optical fibers
and is there converted back into electrical
information.

Fiber Tubing: A loose, crush-resistant cylinder
applied over individual fibers to provide
mechanical protection.

Field: An area of influence around a magnet or
electric charge.

Field Coil: A suitable insulated winding to be
mounted on a field pole to magnetize it.

Figure 8 Cable: An aerial cable configuration in
which the conductors and the steel strand
which supports the cable are integrally
jacketed. A cross-section of the finished cable
approximates the figure “eight.”

Filament: Fiber characterized by extreme length.

Filled Cable: A telephone cable construction in
which the cable core is filled with a material
that will prevent moisture from entering or
passing through the cable.
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Filler: (1) A material used in multiconductor cables
to occupy large interstices formed by the
assembled conductors. (2) An inert substance
added to a compound to improve properties
or decrease cost.

Film: A thin, plastic sheet.

Fine Stranded Wire: Stranded wire with compo-
nent strands of 36 AWG. or smaller.

Flame Resistance: The ability of a material not
to propagate flame once the heat source is
removable.

Flammability: The measure of the material’s
ability to support combustion.

Flashover: A disruptive discharge around or over
the surface of a solid or liquid insulator.

Flat Braid: A woven braid of tinned copper
strands rolled flat at time of manufacture to a
specified width.

Flat Cable: A cable with two smooth or corrugat-
ed, but essentially flat, surfaces.

Flat Conductor: A wire having a rectangular
cross-section as opposed to a round or
square conductor.

Flat Conductor Cable: A cable with a plurality
of flat conductors.

Flex Life: The measurement of the ability of a
conductor or cable to withstand repeated
bending.

Flexibility: The ease with which a cable may be
bent.

Flexible: That quality of a cable or cable
component which allows for bending under
the influence of outside force, as opposed to
limpness which is bending due to the cable’s
own weight.

Floating: Referring to a circuit which has no
connection to ground.

Flux: (1) The lines of force which make up an
electrostatic field. (2) The rate of flow
of energy across or through a surface.
(3) A substance used to promote or
facilitate fusion.

Foamed Plastics: Insulations having a cellular
structure.

Foil: A thin, continuous sheet of metal.

Free Connector: A connector for attachment to
the free end of a wire or cable.
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Funnel Entry: Flared or widened entrance to a
terminal or connector wire barrel.

Fuse Wire: Wire made from an alloy that melts at
a relatively low temperature.

Fused Coating: A metallic coating which has
been melted and solidified, forming a metal-
lurgical bond to the base material.

Fused Conductors: Individual strands of heavy
tinned copper wire stranded together and
then bonded together by induction heating.

Fused Spiral Tape: A PTFE insulated hookup
wire. The spiral-wrapped conductor is passed
through a sintering oven where overlaps are
fused together.

GTO: Gast tube sign and oil-burner ignition cable.
5,000V-15,000V.

Galvanometer: An instrument for detecting or
measuring small electrical current.

Gas-Filled Cable: A self-contained pressure
cable in which the pressure medium is an
inert gas having access to the insulation.

Gauge: A term used to denote the physical size
of a wire.

Gimmick: A short length of wire soldered onto
a circuit component and used as a small
adjustable capacitor.

Ground: A conductive connection between an
electrical circuit and the earth or other large
conducting body to serve as an earth, thus
making a complete electrical circuit.

Ground Conductor: A conductor in a transmis-
sion cable or line that is grounded.

Ground Insulation: The insulation used between
a winding and the magnetic core or other
structural parts, usually at ground potential.

Ground Loop: The generation of undesirable
current flow within a ground conductor, owing
to the circulation currents which originate
from a second source of voltage.

Ground Plane: Expanded copper mesh which is
laminated into some flat cable constructions
as a shield.

Ground Potential: Zero potential with respect to
the ground or earth.

HPN: Two-conductor, neoprene-insulated heater
cord. Parallel construction. For use in damp
locations.
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HSJ: Same as type HS but with #18, #16 and #14
conductors and differing thickness of jacket.

Hard-Drawn Copper Wire: Copper wire that
has not been annealed after drawing.

Harness: An arrangement of wires and cables,
usually with many breakouts, which have
been tied together or pulled into a rubber
or plastic sheath, used to interconnect an
electric circuit.

Hash Mark Stripe: A non-continuous helical
stripe applied to a conductor for identification.

Heat Distortion: Distortion of flow of a material
or configuration due to the application of
heat.

Heat Seal: Method of sealing a tape-wrap jacket
by means of thermal fusion.

Heater Cord: Flexible stranded copper conduc-
tor, cotton-wrapped with rubber insulation
and asbestos roving.

Helical Stripe: A continuous, colored, spiral
stripe applied to a conductor for circuit
identification.

Helix: Spiral winding.
Henry: The unit of inductance.

Hertz (Hz): A term replacing cycles-per-second as
an indication of frequency.

Heterogeneous Insulation: A cable insulating
system composed of two or more layers of
different insulating materials.

Hi-Pot: A test designed to determine the highest
voltage that can be applied to a conductor
without breaking through the insulation.

High-Temperature Wire and Cable:
Electrical wire and cables having thermal
operating characteristics of 150°C and higher.

High Voltage: Generally, a wire or cable with an
operating voltage of over 600 volts.

Holding Strength: Ability of a connector to
remain assembled to a cable when under
tension.

Homogeneous Insulation: A complete cable
insulation structure whose components
cannot be identified as layers of different
materials.
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Hook-Up Wire: A wire used for low-current, low-
voltage (under 1000 volts) applications within
enclosed electronic equipment.

Hot Stamping: Method of alpha numerical
coding. Identification markings are made by
pressing heated type and marking foil into
softened insulation surfaces.

Hot Tin Dip: A process of passing bare wire
through a bath of molten tin to provide a
coating.

HS: 600V-rated rubber-insulated heater cord.
HSJ: 300V-rated rubber-insulated heater cord.

Hybrid Cable: Multi-conductor cable containing
two or more types of components.

Hygroscopic: Capable of absorbing moisture
from the air.

Hypalon: DuPont’s trade name for their chloro-
sulfonated polyethylene, an ozone-resistant
synthetic rubber.

ICEA: Abbreviation for Insulated Cable Engineers
Association.

IEC: European Standardization agency,
International Electrotechnical Commission.

IEEE: Abbreviation for Institute of Electrical and
Electronics Engineers.

Ignition Cable: Cable designed for Automotive
Ignition Systems.

ISA: Instrument Society of America.

Impedance: The total opposition that a circuit
offers to the flow of alternating current or
any other varying current at a particular
frequency. It is a combination of resistance
R and reactance X, measured in ohms.

Impedance Matching: Connecting cables
and devices together which have the same
impedance value in ohms.

Impulse: A surge of unidirectional polarity.

Impulse Strength: The voltage breakdown of
insulation under voltage surges on the order
of microseconds in duration.

Impulse Test: An insulation test in which the
voltage applied is an impulse voltage of
specified wave shape.

General Information

Inductance: The property of a circuit or circuit
element that opposes a change in current
flow, thus causing current changes to lag
behind voltage changes. It is measured in
henrys.

Inductive Coupling: Crosstalk resulting from
the action of the electromagnetic field of one
conductor on the other.

Insertion Tool: A small, hand-held tool used to
insert contacts into a connector.

Insulated Wire: A conductor of electricity
covered with a non-conducting material.

Insulating Joint: A device which mechanically
couples and electrically insulates the sheath
and armor of contiguous lengths of cable.

Insulation: A material having high resistance to
the flow of electric current. Often called a die-
lectric in radio frequency cable.

Insulation Adhesion: The degree of tightness
of the insulation over the base conductor
measured in terms of force required to
remove a specified length of insulation from
the wire.

Insulation Crimp: The area of a terminal, splice
or contact that has been formed around the
insulation of the wire.

Insulation Grip: Extended cylinders at the rear of
crimp-type contacts designed to accept the
bared wire and a small length of its insulation.

Insulation Piercing: A method of crimping
whereby lances cut the insulation of the wires
and enter into the strands to make electrical
contact.

Insulation Resistance: The ratio of the applied
voltage to the total current between two elec-
trodes in contact with a specific insulation,
usually expressed in
megohms-M feet.

Insulation System: All of the insulation materials
used to insulate a particular electrical or
electronic product.

Integral Belt: A layer of insulation or
semi-conductive material applied by extrusion
over two or more insulated, twisted or
parallel conductors to form a round, smooth
diameter.

 General Cable
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Interconnecting Cable: The wiring between
modules, between units or the larger portions
of a system.

Interconnecting Wire: The physical wiring
between components (outside a module),
between modules, between units or between
larger portions of a system or systems.

Interconnection: Mechanically joining devices
together to complete an electrical circuit.

Interface: The two surfaces on the contact side of
both halves of a multiple-contact connector
which face each other when the connector is
assembled.

Internal Wiring: Electronic wiring which
interconnects components, usually within a
sealed subsystem.

Interstices: Voids or valleys between individual
strands in a conductor or between insulated
conductors in a multiconductor cable.

lonization Voltage (Corona Level): The
minimum value of falling rms voltage which
sustains electrical discharge within the
vacuous or gas-filled spaces in the cable
construction or insulation.

Irradiation: In insulations, the exposure of the
material to high-energy emissions for the
purpose of favorably altering the molecular
structure.

JAN Specification: Joint Army-Navy
specification (replaced by current Military
Specifications).

Jack: A plug-in type terminal widely used
in electronic apparatus for temporary
connections.

Jacket: A rubber or synthetic covering applied
over primary insulation, braids, shields, cable
components or over the cable itself. In fiber
optics, a covering, frequently plastic, over a
fiber bundle of fibers, or cable which protects
against the environment.

Jumper: A short length of conductor used to
make a temporary connection between
terminals, around a break in a circuit or
around an instrument.

Junction: A point in a circuit where two or more
wires are connected.

KEMA KEUR: Approval agency of the
Netherlands.
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KV: Kilovolt (1000 volts).

KVA: Kilovolt ampere.

KW: Kilowatt.

Kilo: A numerical prefix denoting 1000 (109).

Kynar: Pennwalt trade name for polyvinylidene
fluoride. Typically used as insulation for wire
wrap wire.

Lacing and Harnessing: A method of grouping
wires by securing them in bundles of
designated patterns.

Lacquer: A liquid resin or compound applied
to textile braid to prevent fraying, moisture
absorption, etc.

Laminated Tape: A tape consisting of two or
more layers of different materials bonded
together.

Lay: The length measured along the axis of a
wire or cable required for a single strand
(in stranded wire) or conductor (in cable) to
make one complete turn about the axis of the
conductor or cable.

Layer: Consecutive turns of a coil lying in a single
plane.

Leaching and Non-Leaching: In a leaching
wire, the plasticizer will migrate when
exposed to heat. A non-leaching wire
will retain its plasticizer under extreme
temperature conditions and remain flexible
after baking.

Lead: A wire, with or without terminals, that
connects two points in a circuit.

Lead-Cured: A cable that is cured or vulcanized
in a metallic lead mold.

Lead Dress: The placement or routing of wire and
component leads in an electrical circuit.

Lead-in: The conductor or conductors that
connect the antenna proper to electronic
equipment.

Leakage Current: The undesirable flow of
current through or over the surface of an
insulation.

Life Cycle: A test to determine the length of
time before failure in a controlled, usually
accelerated, environment.

Limits of Error: The maximum deviation (in
degrees of percent) of a thermocouple or
thermocouple extension wire from standard
emf-temperature to be measured.

Cord & Cordset

Limpness: The ability of a cable to lay flat or
conform to a surface.

Line Balance: The degree to which the conduc-
tors of a cable are alike in their electrical
characteristics with respect to each other,
to other conductors and to ground.

Line Drop: A voltage loss occurring between any
two points in a transmission line due to the
resonance reactance or leakage of the line.

Line Loss: The total of the various energy losses
occurring in a transmission line.

Line Voltage: Voltage existing in a cable or
circuit.

Local Area Network (LAN): A baseband or
broadband interactive bi-directional communi-
cation systems for information exchange on a
common transmission line.

Longitudinal Shield: A tape shield, flat or
corrugated, applied longitudinally with the
axis of the core being shielded.

Longitudinal Wrap: Tape applied longitudinally
with the axis of the core being covered.

Loop Resistance: The total resistance of
two conductors measured round trip from
one end. Commonly used term in the
thermocouple industry.

Looping-in: Wiring method which avoids tee
joints by carrying the conductor or cable to
and from the point to be supplied.

Loss: Energy dissipated without accomplishing
useful work.

Loss Factor: The product of the dissipation and
dielectric constant of an insulating material.

Lossy Line: A cable having large attenuation per
unit of length.

Low-Loss Dielectric: An insulating material that
has a relatively low dielectric loss, such as
polyethylene or Teflon.

Low-Noise Cable: Cable configuration specially
constructed to eliminate spurious electrical
disturbances caused by capacitance changes
or self-generated noise induced by either
physical abuse or adjacent circuitry.

Low Tension: Low voltage, as applied to ignition
cable.

Lug: Termination, usually crimped or soldered to
the conductor, with provision for screwing on
to the terminal.
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Glossary

MATV: Acronym for Master Antenna Television
System—a combination of components
providing multiple television receiver
operations from one antenna or group of
antennas normally on a single building.

MCM: One thousand circular mils.
MHz: Megahertz.
MTW: Thermoplastic insulated machine tool wire.

Magnet Wire: Insulated wire intended for use in
windings on motor, transformer and other
coils for electromagnetic devices.

Magnetic Field: The region within which a body
or current experiences magnetic force.

Magnetic Flux: The rate of flow of magnetic
energy across or through a surface (real or
imaginary).

Magnetic Noise: Caused by change in current
level, e.g. ac powerline (creates magnetic field
around the cable) this magnetic field causes
the magnetic noise.

Marker Tape: A tape laid parallel to the
conductors under the sheath in a cable,
imprinted with the manufacturer’s name and
the specification to which the cable is made.

Meg or Mega: A numerical prefix denoting
1,000,000 (109).

Megarad: A unit for measuring radiation dosage.

Messenger: Supporting member, usually a high-
strength steel wire, used to suspend aerial
cable. The messenger may be an integral
part of the cable, or exterior to it (lashed
messenger).

Mft: A popular abbreviation for 1000 ft.

Mho: The unit of conductivity. The reciprocal of
an ohm.

Micro: A numerical prefix denoting one-millionth
(109).

Microfarad: One-millionth of a farad, commonly
abbreviated uF.

Micromicrofarad: One-millionth of a microfarad
(uuf, uufd, mmf, mmfd, yuF are common
abbreviations.)

Microwave: A short (usually less than 30 cm.)
electrical wave.

Mil: A unit used in measuring diameter of a wire
or thickness of insulation over a conductor.
One-one thousandth of an inch (.001”).
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Mineral Insulated: Cable and thermocouple
wire consisting of one or more conductors
surrounded by magnesium oxide insulation
and enclosed in a liquid- and gas-tight
metallic sheathing.

Miniature Wire: Insulated conductors of approxi-
mately 20-34 AWG.

Mining Cable: A Flame-retardant cable specially
constructed to withstand severe physical
abuse for underground use in mines or
tunnels.

Mis-Match: A termination having a different
impedance than that for which a circuit or
cable is designed.

Mode: One of the components of a general
configuration of a propagating wave font.

Modem: Device which places and receives
data signals over a common carrier’s
communication facility.

Modulus of Elasticity: The ratio of stress to
strain in an elastic material.

Moisture Absorption: The amount of moisture,
in percentage, that a material will absorb
under specified conditions.

Moisture Resistance: The ability of a material to
resist absorbing moisture from the air or when
immersed in water.

Molded Plug: A connector molded on either end
of a cord or cable.

Monomer: The basic chemical unit used in
building a polymer.

Motor Lead Wire: Wire which connects to
the fragile magnet wire found in coils,
transformers and stator or field windings.

Multiconductor: More than one conductor within
a single cable complex.

Multiple-Conductor Cable: A combination of
two or more conductors cabled together and
insulated from one another and from sheath
or armor where used.

Multiple-Conductor Concentric Cable:
An insulated central conductor with one or
more tubular stranded conductors laid over
it concentrically and insulated from one
another.

Multiplexing: Simultaneous transmission of two
or more messages over the same cable pair.

Mutual Capacitance: Capacitance between
two conductors when all other conductors,
including ground, are connected together and
then regarded as an ignored ground.

General Information

Mylar®: DuPont trademark for polyester film.

NEMA: National Electrical Manufacturers
Association.

NEMKO: Approval agency of Norway.

NFPA: Abbreviation for National Fire Protection
Association. Administrative Sponsor of the
National Electrical Code® (ANSI Standards
Committee Cl).

National Electrical Code®: A set of regulations
governing construction and installation of
electrical wiring and apparatus in the United
States, established by the American National
Board of Fire Underwriters.

National Electrical Code® Article 725:
The NEC Article which covers remote control
signal and communication power limited
circuits that are not an integral part of the
device or appliance.

National Electrical Code® Article 760:
The NEC Article which covers the fire and
burglar alarms installation of wire and
equipment operating at 600 Volts or less.

National Electrical Code® Article 800:
The NEC Article which covers telephone,
telegraph as well as outside wiring for fire and
burglar alarms.

NEC Type CL2: A Class 2 power-limited type
cable for general use applications within a
building under NEC Article 725, this type
design is “Listed” by UL. These cables meet a
70,000 BTU flame test.

NEC Type CL2P: A Class 2 power-limited
cable which is suitable for use in plenums in
accordance with NEC Article 725. The cable
meets the requirements of UL 910 the Steiner
Tunnel test which classifies fire and smoke
characteristics. The cable is “Listed” by UL.

NEC Type CL2R: A Class 2 power-limited cable
which is suitable for use in riser shafts in
accordance with NEC Article 725. These
cables meet the UL 1666 flame test and are
“Listed” by UL.

NEC Type CL2X: A Class 2 power-limited cable
which is suitable for restricted applications
(sic. .. less than 0.25” in diameter in
residences, exposed lengths less than 10-ft.)
or else in raceways under NEC Article 725.
These cables meet a VW-1 flame test and are
“Listed” by UL.

 General Cable
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NEC Type CM: A general application communi-
cations cable, Listed by UL, for use within
buildings under NEC Article 800. It meets the
requirements of the 70,000 BTU flame test.

NEC Type FPL: A general application fire-
protection cable for use within buildings in
accordance with NEC Article 760. These
cables are Listed by UL and meet the
70,000 BTU flame test.

NEC Type MP: A general use, multipurpose cable
which may be employed interchangeably
in either a communications (Article 800),
power-limited (Article 725) or fire protective
(Article 760) application.

Neoprene: A synthetic rubber with good
resistance to oil, chemical and flame. Also
called polychloroprene.

Non-Contaminating: Type of PVC jacket
material whose plasticizer will not migrate
into the dielectric of a coaxial cable and thus
avoids contaminating and destroying the
dielectric.

Nylon: Thermoplastic with good chemical and
abrasion resistance.

OSHA: Abbreviation for Occupational Safety and
Health Act. Specifically the Williams-Steiger
law passed in 1970 covering all factors
relating to safety in places of employment.

OVE: Approval agency of West Germany;
Oesterreichischer Verband fur Elektrotechnik

Off Center: Conductor displaced within the
cross-section of its insulation.

Offgassing: Percentage of a specified gas
released during the combustion of insulation
or jacketing material.

Ohm: A unit of electrical resistance.

Oil Aging: Cable aged in an accelerated manner
by placement in an oil bath and heated to a
pre-set temperature for a stated time.

Oil-Filled Cable: A self-contained pressure cable
in which the pressure medium is low viscosity
oil having access to the insulation.

Open Cell: Foamed or cellular material with cells
which are generally interconnected.

Oscillatory Surge: A surge which includes both
positive and negative polarity values.

Outgassing: The dissipation of gas from a
dielectric evidencing decomposition.
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Overall Diameter: Finished diameter over wire
or cable.

Overcoat Conductor: A stranded conductor
made from individual strands of tin-coated
wire stranded together, and then given an
overall tin coat.

Overlap: The amount the trailing edge laps over
the leading edge of a spiral tape wrap.

Oxygen Index: Percentage of oxygen necessary
to support combustion in a gas mixture.

Ozone: Reactive form of oxygen, typically found
around electrical discharges and present in
the atmosphere in small quantities.

PCB: Printed Circuit Board.

PIC: A general term for any type of plastic-
insulated telephone cable.

PLSJ: All-rubber, parallel-jacketed, two-conductor,
light-duty cord for pendent or portable use in
damp locations. 300V.

PLT: Same as PLSJ, except thermoplastic
insulation.

POSJ: All-rubber, parallel light-duty rip-cord for
use on lamps and small appliances. 300V,
60°C.

POT: Thermoplastic, parallel, light-duty rip-cord.
300V, 60°C to 105°C.

PTFE: Abbreviation for Polytetrafluoroethylene.

Packing Fraction: (fiber optic) The ratio of active
cross-sectional area of fiber core, or cores, to
the total end surface of the fiber,
or fiber bundle.

Pair: Two insulated wires of a single circuit
associated together; also known as a
“balance” transmission line.

Parallel Pair: A duplex construction of two
insulated conductors laid parallel and then
covered overall with a braid or jacket.

Parallel Stripe: A stripe applied longitudinally
on a wire or cable parallel to the axis of the
conductor.

Patch Cable: A cable with plugs or terminals on
each end of the conductors to temporarily
connect circuits of equipment together.

Patch Cord: Braid covered with plugs or
terminals on each end to connect jacks or
blocks in switchboards or programming
systems.

Cord & Cordset

Pay-Off: The process of feeding a cable or wire
from a bobbin, reel or other package.

Percentage Conductivity: Conductivity of a
material expressed as a percentage of that
of copper.

Periodicity: The uniformly spaced variations in the
insulation diameter of a transmission cable
that result in reflections of a signal, when its
wavelength or a multiple thereof is equal to
the distance between two diameter variations.

Permittivity: See Dielectric Constant.

Pick: Distance between two adjacent crossover
points of braid filaments. The measurement
in picks per inch indicates the degree of
coverage.

Pico: A numerical prefix denoting one-millionth of
one-millionth (10°72).

Picofarad: One-millionth of one-millionth of
a farad. A micromicrofarad or picofarad
(abbreviation pf). (See LiLiF).

Pigtail Wire: Fine-stranded, extra-flexible,
rope- lay lead wire attached to a shield for
terminating purposes.

Pitch Diameter: Diameter of a circle passing
through the center of the conductors in any
layer of a multiconductor cable.

Pitch: In flat cable, the nominal distance between
the index edges of two adjacent conductors.

Plain Conductor: A conductor consisting of only
one metal.

Plain Weave: A weave used on woven cables.
Threads between the wires act as binders
and give the cable lateral stiffness and linear
flexibility. Also called Standard and Square
Weave.

Planetary Cabler: A cabler capable of laying
down any number of shielded overbraided or
jacketed singles, pairs, called groups, or any
combination of them in sequence.

Planetary Twister: A twisting machine whose
payoff spools are mounted in rotating cradles
that hold the axis of the spool in a fixed
direction as the spools are revolved so the
wire will not kink as it is twisted.

Plastic Deformation: Change in dimensions
under load that is not recovered when the
load is removed.
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Plasticizer: A chemical agent added to plastics to
make them softer and more pliable.

Plenum: The air return path of a central air
handling system, either ductwork or open
space over a suspended ceiling.

Plenum Cable: Cable approved by a recognized
agency such as UL for installation in plenums
without the need for conduit.

Plug: The part of the two mating halves of a
connector which is movable when not
fastened to the other mating half.

Ply: The number of individual strands or filaments
twisted together to form a single thread.

Point-to-Point Wiring: An interconnecting
technique wherein the connections between
components are made by wires routed
between connecting points.

Polarization: The orientation of a flat cable or a
rectangular connector.

Polychloroprene: Chemical name for Neoprene.

Polyester: Polyethylene terephthalate extensively
as a moisture resistant cable core wrap.

Polyethylene: A thermoplastic material having
excellent electrical properties.

Polyhalocarbon: A general name for polymers
containing halogen atoms. The halogens are
fluorine, chlorine, bromine and iodine.

Polymer: A material of high molecular weight
formed by the chemical union of monomers.

Polyolefin: Any of the polymers and copolymers
of the ethylene family of hydrocarbons.

Polypropylene: A thermoplastic similar to
polyethylene but stiffer and having higher
softening point (temperature); excellent
electrical properties.

Polyurethane: Class of polymers known for good
abrasion and solvent resistance (may be
applied in solid or cellular form).

Polyvinyl Chloride: A general-purpose thermo-
plastic widely used for wire and cable
insulations and jackets.

Porosity: Multiple voids in an insulation
cross-section.

Potting: The sealing of a cable termination
or other component with a liquid which
thermosets into an elastomer.
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Power Cables: Cables of various sizes construc-
tion and insulation, single- or multi-conductor,
designed to distribute primary power to
various types of equipment.

Power Factor: The ratio of resistance to imped-
ance. The ratio of the actual power of an
alternating current to apparent power.
Mathematically the cosine of the angle
between the voltage applied and the current
resulting.

Pre-Bond: Stranded wire which has been fused,
topcoat-tinned, or overcoat-tinned.

Primary Insulation: The first layer of non-
conductive material applied over a conductor
whose prime function is to act as electrical
insulation.

Primary: The transformer winding which receives
the energy from a supply circuit.

Printed Wiring: A printed circuit intended to
provide point-to-point electrical connections.

Programming: Ability to select various circuit
patterns by interconnecting appropriate
contacts on one side of a connector plug or
panel.

Propagation Delay: Time delay between input
and output of signal.

Propagation Time: Time required for a wave to
travel between two points on a transmission
line.

Proximity Effect: Nonuniform current distribution
over the cross-section of a conductor caused
by the variation of the current in a neighboring
conductor.

Pulling Eye: A device used to pull cable into or
from a duct.

Pulse: Energy which changes abruptly from an
intensity to another. May be light energy or
electrical energy.

Pulse Cable: A type of coaxial cable constructed
to transmit repeated high- voltage pulses
without degradation.

Quad: A series of four separately insulated
conductors, generally twisted together in
pairs. Also, a series-parallel combination of
transistors with increased reliability because
failure of one transistor will not disable the
entire circuit.

General Information

Quadders: Three-bay machines which can twist
four wires together and cable braided and
shielded wires with varying lay lengths.

Rated Voltage: The maximum voltage at which
an electrical component can be operated for
extended periods without undue degradation
or safety hazard.

R-F: Radio-frequency.

REA: Abbreviation for Rural Electrification
Administration.

RG/U: General utility-grade military coaxial cable.

Random Winding: A winding in rotating equip-
ment wherein the wires do not lie in an even
pattern.

Reactance: The opposition offered to the flow
of alternating current by inductance or
capacitance of a compound or circuit.

Red Plaque: A powdery, brown-red growth found
on silvercoated copper conductors and shield
braids.

Redraw: The consecutive drawing of wire through
a series of dies to reach a desired wire size.

Reducing Joint: A joint between two lengths of
cable where the conductors are not the same
size.

Reel: A revolvable flanged device made of wood
metal, used for winding flexible metal wire or
cable.

Reflection Loss: The part of a signal which
is lost due to reflection of power at a line
discontinuity.

Reinforced Sheath: The outermost covering of
a cable that has cable sheath constructed
in layers with the addition of a reinforcing
material, usually a braided fiber, molded in
place between layers.

Remanence: The magnetic induction that
remains in a magnetic circuit after the removal
of an applied magnetomotive force.

Resistance: A measure of the difficulty in moving
electrical current through a medium when
voltage is applied. It is measured in ohms.

Resistive Conductor: A conductor with high
electric resistance.

 General Cable

73



General Information

Glossary

Retractile Cord: A cord having specially treated
insulation or jacket so that it will retract.

Return Wire: A ground wire or the negative wire
in a direct-current circuit.

Ribbon Cable: A flat cable of individually
insulated conductors lying parallel and held
together by means of adhesive or woven
textile yarn.

Ridge Marker: One or more ridges running
laterally along the outer surface of a plastic-
insulated wire for purposes of identification.

Rigid Bay: Cabling equipment that maintains
component sequence, and can produce
cables with distinct layers.

Rigid Coaxial Cable: Nonflexible coaxial cable,
usually a metal tube-armored coaxial cable.

Ring Tongue: A solderless terminal that connects
wire to a stud.

Ringing Out: Locating or identifying specific
conductive paths by passing current through
selected conductors.

Rip-Cord: Two or more insulated conductors in a
parallel configuration which may be separated
to leave the insulation of each conductor
intact.

Rope Concentric: A group of standard
conductors assembled in a concentric
manner.

Rope Lay Conductor: A conductor composed
of a central core surrounded by one or more
layers of helically laid groups of wires.

Rope Unilay: A group of stranded conductors
assembled in a unilay manner.

Round Wire Shields: Shields constructed from
bare, tinned or silver-plated copper wire that
include braided, spiral and reverse spiral.

Rubber (Wire Insulation): Term used
to describe wire insulations made of
thermosetting elastomers, occur naturally
or may be made synthetically.

Rulan: DuPont’s trade name for their flame-
retardant polyethylene insulating material.

S: Heavy-duty, rubber-insulated portable cord.
Stranded copper conductors with separator
and individual rubber insulation. Two or more
color-coded conductors cabled with filler
wrapped with separator and rubber jacketed
overall. 600V.
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SAE: Society of Automotive Engineers.
SANZ: Standards Association of New Zealand.

SBR: Copolymer of styrene and butadiene. Most
commonly used type of synthetic rubber.

Secondary Insulation: A nonconductive material
that protects the conductor against abrasion
and provides a second electrical barrier.

Segmental Conductor: A stranded conductor
consisting of three or more stranded
conducting elements, each element having
approximately the shape of the sector of
a circle, assembled to give a substantially
circular cross-section.

Selenium Cure: Process used to cure neoprene
and rubber-jacketed wires and cables.

Self-Extinguishing: Characteristic of a material
whose flame is extinguished after the igniting
flame source is removed.

Semi-Conducting Jacket: A jacket having a
sufficiently low resistance so that its outer
surface can be kept at substantially ground
potential.

Semi-Rigid: A cable containing a flexible inner
core and a relatively inflexible sheathing.

Semi-Solid: An insulation cross-section having a
partially open space between the conductor
and the insulation perimeter.

SEMKO: Approval agency for Sweden.

Separator: A layer of insulating material which
is placed between a conductor and its
dielectric, between a cable jacket and the
components it covers or between various
components of a multiple-conductor cable.

Serve: A filament or group of filaments such as
fibers or wires, wound around a central core.

Serving: A wrapping applied over the core of a
cable or over a wire.

Sheath: The outer covering or jacket of a multi-
conductor cable.

Shield Coverage: Amount of outer cable
covered by the shielding material.

Shield Effectiveness: The ability of a shield to
screen out undesirable signals.

Shield: In cables, a metallic layer placed around a
conductor or group of conductors to prevent
electrostatic or electromagnetic interference
between the enclosed wires or external fields.

Cord & Cordset

Shielded Line: A transmission line whose
elements confine propagated radio waves
to an essentially finite space inside a tabular
conducting surface called the sheath, thus
preventing the line from radiating radio waves.

Shielded-Type Cable: A cable in which the
surface of the insulation is at ground potential.

Shunt Wire: A conductor joining two parts of an
electric circuit to divert part of the current.

Signal: A current used to convey information,
either digital, analog, audio or video.

Silicone: A material made from silicon and
oxygen. Can be in thermosetting elastomer or
liquid form. The thermosetting elastomer form
is noted for high heat resistance.

Silicone Treating: A silicone liquid treatment
applied to insulated conductors to allow for
easy jacket stripping.

Single-Faced Tape: Fabric tape finished on one
side with a rubber or synthetic compound.

Sizing: Applying a material to a surface to fill
pores.

SJ: Junior hard-service, rubber-insulated pendant
or portable cord. Same construction as type
S, but 300V. Jacket thickness different.

SJO: Same as SJ, but carolprene, oil-resistant
compound outer jacket. Can also be made
“water-resistant.” 300V, 60°C.

SJT: Junior hard-service thermoplastic or
rubber- insulated conductors with overall
thermoplastic jacket. 300V, 60°C to 105°C.

SJTO: Same as SJT but oil-resistant thermoplastic
outer jacket. 60°C.

SJOO: Same as SJO with oil-resistant insulation.

SJOOW: Same as SJOO with the added UL +
CSA Approval for outdoor use and water
resistance.

Skeleton Braid: Widely separated braid of fiber
copper, or steel, used to hold core together,
for reinforcing jacket or for shielding.

Skin Tape: Filled tape coated on one or both
sides with a thin film of uncured rubber or
synthetic compound to produce a coating
suitable for vulcanization.
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Skin Effect: The tendency of alternating current
as its frequency increases, to travel only on
the surface of a conductor.

Sleeve: A braided, knifed or woven tube used over
wires or components as insulation tubing.
Also called Sleeving.

Solid Conductor: A conductor consisting of a
single wire.

SO: Hard-service cord, same construction as type
S except oil-resistant Carolprene® jacket.
600V, 60° to 90°C

SO0O0: Same as SO with oil-resistant insulation.

SOOW: Same as SOO with the added UL +
CSA Approval for outdoor use and water
resistance.

SOW: Same as SO with the added UL and
CSA approval for outdoor use and water
resistance.

SP-1: All-rubber, parallel-jacketed two-conductor
light-duty cord for pendant or portable use in
damp locations. 300V.

SP-2: Same as SP-1, but heavier construction,
with or without third conductor for grounding
purposes. 300V.

SP-3: Same as SP-2 but heavier construction for
refrigerators or room air conditioners. 300V.

SPT-1: Same as SP-1, except all-thermoplastic.
300V. With or without third conductor for
grounding.

SPT-2: Same as SP-2 except all-thermoplastic.
300V. With or without third conductor for
grounding.

SPT-3: Same as SP-3, except all-thermoplastic.
300V. With or without third conductor for
grounding.

Span: In flat conductors, distance between
the reference edge of the first and the last
conductor. In round conductors, distance
between centers of the first and last
conductors.

Spark Test: A test designed to locate pin-holes in
the insulation of a wire or cable by application
of a voltage for a very short period of time
while the wire is being drawn through the
electrode field.

Specific Gravity: The ratio of the density (mass
per unit volume) of a material to that of water.
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Spiral Shield: A metallic shield of fine-stranded
wires applied spirally rather than braided.

Spiral Stripe: A color-coding stripe applied
helically to the surface of an insulated wire
or cable.

Spiral Wrap: The helical wrap of a tape or thread
over a core.

Splice: A connection of two or more conductors or
cables to provide good mechanical strength
as well as good conductivity.

SRD: Portable range or dryer cable. Three or four
rubber-insulated conductors with rubber or
neoprene jacket, flat or round construction.
300V, 60°C.

SRDT: Same as SRD, except all-thermoplastic
with @ maximum temperature of 90°C.

ST: Hard-service cord, jacketed, same as type S
except all-plastic construction. 600V, 60°C
to 105°C.

Standing Wave Ratio: In a transmission line,
waveguide or analogous system, a figure of
merit used to express the efficiency of the
system in transmitting power.

Stay Cord: A component of a cable used to
anchor the cable ends at their points of
termination and to keep any pull of the
cable from being transferred to the electrical
connections.

STO: Same as ST but with oil-resistant
thermoplastic outer jacket. 600V, 60°C.

Strand: One of the wires of any stranded
conductor.

Strand Lay: The distance of advance of one
strand of a spirally stranded conductor, in one
turn, measured axially.

Stranded Conductor: A conductor composed
of groups of wires twisted together.

Strap: Square- or rectangular-section bare
conductor manufactured and used in coil
form.

Strip: To remove insulation from a cable.

Structural Return Loss: Backward-reflected
energies from uneven parts of the cable
structure are termed structural return loss.

Surface Resistivity: The resistance of a material
between two opposite sides of a unit square
of its surface. It is usually expressed in ohms.

General Information

SV: Vacuum cleaner cord two- or three-conductor
rubber-insulated. Overall rubber jacket. For
light duty in damp locations. 300V, 60°C.

SVO: Same as SV except carolprene jacket,
300V, 60°C.

SVT: Same as SV except all-plastic construction.
With or without third conductor for grounding
purposes only. 300V, 60°C to 90°C.

Sweep Test: A test given to check attenuation by
oscilloscope, as in coaxial cable.

TEW: Canadian Standard Association type
appliance wires. Solid or stranded single-
conductor, plastic-insulated. 600V, 105°C.

TF: Fixture wire, thermoplastic-covered solid or 7-
strands. 60°C.

TFE: Teflon® (tetrafluoroethylene).
TFF: Same as TF but flexible stranding. 60°C.
THHN: 90°C, 600V nylon jacketed building wire.

THW: Thermoplastic vinyl-insulated building wire.
Flame-retardant, moisture- and heat-
resistant. 75°C. Dry and wet locations.

THWN: Same as THW but with nylon jacket
overall. 75°C.

TW: Thermoplastic vinyl-jacketed building wire,
moisture-resistant 60°C.

Take-Up: The process of accumulating wire or
cable onto a reel, bobbin or some other type
of pack. Also, the device for pulling wire
or cable through a piece of equipment or
machine.

Tank Test: A voltage dielectric test in which
the test sample is submerged in water and
voltage is applied between the conductor and
water as ground.

Tape: A relatively narrow woven or cut strip of
fabric, paper or film material.

Tape Cable: A form of multiple-conductor
consisting of parallel metal strips imbedded in
insulating material.

Tape Wrap: A spirally applied tape over an
insulated or uninsulated wire.

Taped Insulation: Insulation of helically wound
tapes applied over a conductor or over an
assembled group of insulated conductors.
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Taping: Process of insulating continuous-
length, large-diameter wires with tape of
nonextrudable materials.

Tear Strength: The force required to initiate or
continue a tear in a material under specified
conditions.

Teflon®: DuPont’s trade name for fluorocarbon
resins. FEP, PFA and TFE are typical
materials.

Tefzel: DuPont’s trade name for a fluorocarbon
material typically used as a wire wrap
insulation.

Telemetry Cable: Cable used for transmission of
information from instruments to the peripheral
recording equipment.

Temperature Rating: The maximum
temperature at which an insulating material
may be used in continuous operation without
loss of its basic properties.

Tensile Strength: The pull stress required to
break a given specimen.

Tension Member: A member included in a fiber
cable to add tensile strength.

Terminals: Metal wire termination devices
designed to handle one or more conductors,
and to be attached to a board bus or block
with mechanical fasteners or clipped on.

Test Lead: A flexible, insulated lead wire used
for making tests, connecting instruments to
a circuit temporarily or for making temporary
electrical connections.

Textile Braid: Any braid made from threads of
cotton, silk or synthetic fibers.

Thermal Aging: Exposure to a thermal condition
or programmed series of conditions for
predescribed periods of time.

Thermocouple Lead Wire: An insulated pair of
wires used from the couple to a junction box.

Thermoplastic: A material which softens when
heated and becomes firm on cooling.

Thermoset: A material which hardens or sets
when heat is applied, and which, once
set cannot be resoftened by heating. The
application of heat is called “curing.”

Three-Phase Current: Current delivered
through three wires, with each wire serving as
a return for the other two.
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Three-Phase Three-Wire System: An
alternating current supply system comprising
three conductors over which three-phase
power is sent.

Three-Wire System: A d-c or single-phase a-c
system comprising three conductors, one of
which is maintained at a potential midway
between the potential of the other two.

Tin Overcoat (TOC): Tinned copper wire
stranded, then coated with pure tin.

Tinsel Wire: A low-voltage stranded wire with
each strand a very thin conductor ribbon
spirally wrapped around a textile yarn.

Topcoat: Bare (untinned) copper wire, stranded
then coated with pure tin.

Tracer: A means of identifying polarity.

Transmission: Transfer of electric energy from
one location to another through conductors or
by radiation or induction fields.

Transmission Cable: Two or more transmission
lines. See Transmission Line.

Transmission Line: A signal-carrying circuit
with controlled electrical characteristics used
to transmit high-frequency or narrow-pulse
signals.

Transmission Loss: The decrease or loss in
power during transmission of energy from
one point to another. Usually expressed in
decibels.

Transposition: Interchanging the relative
positions of wires to neutralize the effects
of induction to or from other circuits or, to
minimize interference pickup by the lead-in
during reception.

Tray: A cable tray system is an assembly of units
or sections, and ancillary filings, made of
noncombustible materials used to support
cables. Cable tray systems include ladders
troughs channels, solid bosom trays and
similar structures.

Tray Cable: A factory-assembled multi-conductor
or multipair control cable approved under
the National Electrical Code for installation
in trays.

Triaxial: A three-conductor cable with one
conductor in the center, a second circular
conductor shield concentric with the first,
and third circular conductor shield insulated
from and concentric with the first and second,
usually with insulation, and over a braid or
impervious sheath overall.
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Triboelectric Noise: Noise generated in
a shielded cable due to variations in
capacitance between shielding and conductor
as the cable is flexed.

Triple Cable: A cable composed of three
insulated single conductors and one bare
conductor all twisted together. It may or may
not have a common covering of binding.

True Concentric: A cable in which each
successive layer has a reversed direction of
lay from the preceding layer.

Tubing: A tube of extruded nonsupported plastic
material.

Twin Cable: A pair of insulated conductors
twisted, sheathed or held together
mechanically and not identifiable from each
other in a common covering.

Twin Coaxial: A configuration containing two
separate complete coaxial cables laid parallel
or twisted around each other in one complex.

Twin Line: A transmission line which has a
solid insulating material, in which the two
conductors are placed in parallel to each
other.

Twinner: A device for twisting together two
conductors.

Twisted Pairs: A cable composed of two small
insulated conductors twisted together without
a common covering.

UF: Thermoplastic underground feeder and branch
circuit cable.

UHF: Abbreviation for ultra high frequency, 300 to
3,000 MHz.

UL: Underwriters Laboratories, Inc.

UTE: Approval agency for France; Union
Technique de I'Electricite.

Unbalanced Line: A transmission line in which
voltages on the two conductors are unequal
with respect to ground.

Unidirectional Concentric Stranding: A
stranding where each successive layer has
a different lay length, thereby retaining a
circular form without migration of strands
from one layer to another.

Unidirectional Stranding: A term denoting that
in a stranded conductor, all layers have the
same direction of lay.
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Unilay Strand: A conductor constructed with a
central core surrounded by more than one
layer of helically-laid wires, with all layers
having a common length and direction of lay.

VDE: West Germany approval agency.

VHF: Abbreviation for very high frequency,
30 to 300 MHz.

VSWR: Abbreviation for volume standing wave
ratio.

VW-1: A flammability rating established by
Underwriters Laboratories for wires and
cables that pass a specially designed vertical
flame test (formerly designated FR-1-).

Velocity of Propagation: The speed of an
electrical signal down a length of cable
compared to speed in free space expressed
as a percent. It is the reciprocal of the square
root of the dielectric constant of the cable
insulation.

Volt: A unit of electromotive force.

Voltage: The term most often used in place of
electromotive force, potential difference
or voltage drop to designate the electric
pressure that exists between two points
and is capable of producing a current when
a closed circuit is connected between two
points.

Voltage Drop: A term used to express the
amount of voltage loss in a conductor of
given size and length drawing a given current.

Voltage Rating: The highest voltage that may be
continuously applied to a wire in conformance
with standards or specifications.

Voltage Standing Wave Ration (VSWR): The
ratio of the maximum effective voltage to the
minimum effective voltage measured along
the length of a mis-matched radio frequency
transmission line.

Volume Resistivity (Specific Insulation
Resistance): The electrical resistance
between opposite faces of a 1 cm. cube of
insulating material commonly expressed in
ohms/centimeter.

Vulcanization: A chemical reaction in which
the physical properties of an elastomer are
changed by reacting it with sulfur or other
cross-linking agents.
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Wall Thickness: The thickness of the applied
insulation or jacket.

Yield Strength: The minimum stress at which
a material will start to physically deform

. without increase in load.
Water Absorption: A test to determine the

water absorbed by a material after a given
immersion period.

Zytel: DuPont’s trade name for nylon resins.

Sections of this glossary are reprinted with permission
from December, 1985 issue of ELECTRI®ONICS copyright
1985. Lake Publishing Corporation, 17730 W. Peterson
Rd., Libertyville, lllinois 60048-0159 U.S.A. Permission

to reprint granted to the General Cable Technologies
Corporation, no additional reproduction of this Wire and
Cable Glossary allowed without permission.

Waterblocked Cable: A cable constructed
with no internal voids in order to allow no
longitudinal water passage under a given
pressure.

Watt: A unit of electric power.

Wave Length: The distance, measured in the
direction of propagation, of a repetitive
electrical pulse or waveform between two
successive points that are characterized by
the same phase of vibration.

Wicking: The longitudinal flow of a liquid in a wire
or cable due to capillary action.

Wire: A conductor, either bare or insulated.

Wire Gauge: A system of numerical designation
of wire sizes.

Wire Nut: A closed-end splice that is screwed on
instead of crimped.

Wire Wrapped Connection: A solderless
connection made by wrapping bare wire
around a square or rectangular terminal with a
power or hand tool.

Wire Wrapping Tools: Portable electric tools
and automatic stationary machines used to
make solderless wrapped connections of
wires to terminals.

Wire and Cable Marker: Device for
identification marking of wire and cable.

Wire and Cable Tying, Clamping and
Harnessing Devices: Tying faces lacing
cords and flexible sleevings which are use
for wire and cable bundling, harnessing and
holding. Other devices include plastic ties or
clamps, spiral-cut plastic tubing and plastic
U-shaped trays or ducts.

Wire and Lead Cutters: Tools for cutting range
from plier-type cutters to semiautomatic or
fully automatic machines integrated with other
wire processing operations such as stripping,
forming and terminating.

Wrapper: An insulating barrier applied as a sheet
or tape wrapped around a co~| periphery.

XLPE: Crosslinked polyethylene.
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Unit Conversion Factors
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UNIT X CONSTANT = UNIT UNIT X CONSTANT = UNIT
BTU 778.0 foot-pound (ft-Ib) gallons 3.785332 liters (1)
BTU 1054.8 joules gallons 0.13368 cubic foot (ft3)
BTU 0.293 watt-hours (w-hr) gallons 231.0 cubic inch (in%)
centimeters (cm) 0.032808 feet (ft) gallons 3785.332 cubic centimeter (cm?)
centimeters (cm) 0.3937 inches (in) grams (g) 15.432 grains
centimeters (cm) 0.00001 kilometers (km) gram/centimeter® (gm/cmq)| 0.0361275 pounds/in® (Ib/in3)
centimeters (cm) 0.010 meters (m) horsepower (hp) 33000.0 ft-Ib/min
centimeters (cm) 10.0 millimeters (mm) horsepower (hp) 550.0 ft-Ib/sec
circular mils 0.00064516 circular millimeters horsepower (hp) 745.7 watts (w)
circular mils 0.0000007854 inches? (in?) inch (in) 0.027178 yards (yd)
circular mils 0.00050671 square millimeters (mm?) | inch (in) 0.083333 feet (ft)
circular mils 0.7854 mils? inch (in) 0.00002540 kilometer (km)
cubic centimeter (cm?) 0.000035314 cubic foot (ft3) inch (in) 0.025400 meter (m)
cubic centimeter (cm?®) 0.061023 cubic inch (in®) inch (in) 2.54000514 centimeter (cm)
cubic centimeter (cm?®) 0.000001 cubic meter (m3) inch (in) 25.4000514 millimeter (mm)
cubic centimeter (cmd) 0.0026417 gallons inch (in) 1000.0 mils
cubic foot (ft3) 1728.0 cubic inch (in®) joules 0.000948 BTU
cubic foot (ft3) 28317.016 cubic centimeter (cm®) | joules 107 ergs
cubic inch (in) 0.00057870 cubic feet (ft?) liters (1) 61.0250 cubic inch (in%)
cubic inch (in%) 0.000016387 cubic meter (m3) meters (m) 1.093611 yards (yd)
cubic inch (in®) 16.387162 cubic centimeter (cm®) | meters (m) 3.2808333 feet (ft)
cubic meter (m?) 1000000.0 centimeter (cm) meters (m) 39.37 inch (in)
cubic meter (m?) 35.314456 cubic foot (ft3) meters (m) 100.0 centimeter (cm)
cubic meter (m?) 26417 gallons miles 1760.0 yards (yd)
feet (ft) 0.00018939 miles miles 5280.0 feet (ft)
feet (ft) 0.33333 yards (yd) miles 1.6093 kilometer (km)
feet (ft) 12 inches (in) millimeters (mm) 0.0032808 feet (ft)
feet (ft) 0.00030480 kilometers (km) millimeters (mm) 0.03937 inch (in)
feet (ft) 0.30480 meters (m) millimeters (mm) 0.001 meters (m)
feet (ft) 30.480 centimeters (cm) millimeters (mm) 0.01 centimeters (cm)
feet (ft) 304.80 millimeters (mm) millimeters (mm) 39.3701 mils
feet/pound (ft/Ib) 0.00067197 meters/grams (m/g) millimeters (mm) 1000.0 microns (u)
foot-pound (ft-Ib) 0.001285 BTU watts (w) 44.25 ft-Ib/minute
foot-pound (ft-Ib) 1.356 joules watts (w) 0.737562 ft-Ib/sec
foot-pound (ft-1b) 0.1383 kilogram/meter (kg/m) watts (w) 0.001341 horsepower (hp)

watt-hours (w-hr) 3.41266 BTU
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Temperature Conversion Chart

To use this chart, find your known KNOWN KNOWN KNOWN KNOWN KNOWN

temperature (F or °C) in the shaded column. °c TEMP °F | °C TEMP °F | °C TEMP °F | °C TEMP °F | °C TEMP °F
If the known temperature is in °C and you
wish to know its value in °F, move to the -45.0 -49.0 -56.2| -172 1.0 33.8| 106  51.0 123.8| 38.3 101.0 213.8| 66.1 151.0 303.8

adjacent right-hand column. If the known -44.4 -48.0 -544|-167 2.0 356 11.1 52.0 125.6| 38.9 102.0 215.6| 66.7 152.0 305.6
fg”:/‘;legztﬂeésgoseﬁgdtgg‘;gi‘e;‘t’ know 1739 470 526 161 8.0 37.4] 117  53.0 127.4 | 39.4 108.0 2174 | 672 153.0 3074
left-hand column. 433 -46.0 -50.8 | -156 4.0 39.2| 12.2 54.0 129.2| 40.0 104.0 219.2| 67.8 154.0 309.2
-42.8 -45.0 -490| 150 5.0 41.0] 128 55.0 131.0 | 406 105.0 221.0| 68.3 155.0 311.0
422 -440 -47.2| 144 6.0 42.8| 13.3 56.0 132.8| 411 106.0 222.8| 68.9 156.0 312.8
°C = s (F-32) 417 -43.0 -45.4| 139 7.0 446 139 57.0 1346 | 417 107.0 224.6| 69.4 157.0 314.6
o (2 xC) 132 411 -42.0 -436| -13.3 8.0 46.4| 144 58.0 136.4 | 42.2 108.0 226.4| 700 158.0 316.4
406 -41.0 -41.8| 128 9.0 48.2| 150 59.0 138.2 | 42.8 109.0 228.2| 70.6 159.0 318.2
-40.0 -40.0 -400| -122 10.0 50.0| 156 = 60.0 140.0| 43.3 110.0 230.0| 711 160.0 320.0
394 -39.0 -382| 117 11.0 51.8| 161  61.0 141.8 | 43.9 111.0 231.8| 71.7 161.0 321.8
389 -38.0 -36.4| -111 12.0 536| 167 62.0 1436 | 444 112.0 233.6| 72.2 162.0 323.6
383 -37.0 -346| 106 13.0 554| 172 63.0 1454 | 450 113.0 235.4| 72.8 163.0 325.4
-37.8 -36.0 -32.8 | -10.0 14.0 57.2| 17.8 64.0 1472 | 456 114.0 237.2| 73.3 164.0 327.2
372 -35.0 -31.0| -9.4 150 59.0| 183 65.0 149.0| 461 115.0 239.0| 73.9 165.0 329.0
367 -34.0 292| -89 16.0 60.8| 189 66.0 150.8 | 46.7 116.0 240.8| 74.4 166.0 330.8
361 -33.0 -27.4 | -83 170 62.6| 194 67.0 152.6 | 47.2 117.0 242.6| 750 167.0 332.6
356 -32.0 -256| -7.8 18.0 64.4| 20.0 68.0 154.4 | 47.8 118.0 244.4| 756 168.0 334.4
350 -31.0 23.8| -72 19.0 66.2| 20.6 69.0 156.2 | 48.3 119.0 246.2| 761 169.0 336.2
344 -30.0 -220| -67 20.0 68.0| 211  70.0 158.0 | 48.9 120.0 248.0| 76.7 170.0 338.0
339 -29.0 -202| -61 21.0 69.8 21.7  71.0 159.8 | 49.4 121.0 249.8| 77.2 171.0 339.8
333 -28.0 -18.4| -56 22.0 716|222 72.0 161.6| 500 122.0 251.6| 77.8 172.0 3416
328 -27.0 -16.6 | -50 23.0 734|228 73.0 163.4| 506 123.0 253.4| 78.3 173.0 343.4
322 -26.0 -148| -44 240 752|233 74.0 165.2| 511 124.0 255.2| 78.9 174.0 345.2
317 -25.0 -13.0| -39 250 77.0| 239 75.0 167.0 | 51.7 125.0 257.0| 79.4 175.0 347.0
311 -240 -112| -33 260 788|244  76.0 168.8| 52.2 126.0 258.8| 80.0 176.0 348.8
-30.6 -23.0 -94 | 2.8 27.0 80.6| 250 77.0 170.6 | 52.8 127.0 260.6| 80.6 177.0 350.6
30.0 -22.0 -7.6 | 22 280 824|256 78.0 172.4| 53.3 128.0 262.4| 811 178.0 352.4
204 210 -58 | -17 290 842|261  79.0 174.2| 539 129.0 264.2| 817 179.0 354.2
289 -20.0 -40 | -11 30.0 86.0| 26.7 80.0 176.0 | 544 130.0 266.0| 82.2 180.0 356.0
283 -19.0 22 | -06 31.0 87.8| 272 81.0 177.8 | 550 131.0 256.8| 82.8 181.0 357.8
278 -180 -0.4 | 00 320 896 27.8  82.0 179.6| 55.6 132.0 269.6| 83.3 182.0 359.6
272 70 14 | 06 33.0 914|283 83.0 1814 561 133.0 271.4 | 83.9 183.0 361.4
267 -16.0 32 | 11 340 932|289 84.0 183.2| 56.7 134.0 273.2| 84.4 184.0 363.2
261 -150 50 | 17 850 950|294  85.0 185.0| 57.2 135.0 275.0| 850 185.0 365.0
256 140 68 | 22 360 96.8| 300 86.0 186.8| 57.8 136.0 276.8| 856 186.0 366.8
250 -13.0 86 | 2.8 370 98.6| 30.6 87.0 188.6| 58.3 137.0 278.6| 86.1 187.0 368.6
244 12.0 104 | 3.3 38.0 100.4| 311 88.0 190.4| 58.9 138.0 280.4| 86.7 188.0 370.4
239 -11.0 122 | 39 30.0 102.2| 317 = 89.0 192.2| 59.4 139.0 282.2| 87.2 189.0 372.2
233 -10.0 140 | 4.4 40.0 104.0| 32.2 90.0 194.0 | 60.0 140.0 284.0| 87.8 190.0 374.0
228 -9.0 158 | 50 41.0 105.8| 32.8 91.0 195.8| 60.6 141.0 285.8| 88.3 191.0 375.8
222 -80 176 | 56 42.0 107.6] 33.3 92.0 197.6 | 611 142.0 287.6| 889 192.0 377.6
217 7.0 194 | 61 43.0 109.4| 339 93.0 199.4| 617 143.0 289.4| 89.4 193.0 379.4
211 -6.0 212 | 67 440 1112|344 94.0 201.2| 62.2 144.0 291.2| 90.0 194.0 381.2
206 -50 230 | 72 450 113.0] 350 95.0 203.0| 62.8 145.0 293.0| 90.6 195.0 383.0
200 -40 248 | 7.8 46.0 1148|356 96.0 204.8| 63.3 146.0 294.8| 911 196.0 384.8
19.4  -30 266 | 83 470 116.6) 361 = 97.0 206.6| 63.9 147.0 296.6| 91.7 197.0 386.6
189 -2.0 284 | 89 48.0 118.4| 367 98.0 208.4| 64.4 148.0 289.4| 92.2 198.0 388.4
183 1.0 30.2 | 94 490 1202|372  99.0 210.2| 65.0 149.0 300.2| 92.8 199.0 390.2
178 0.0 320 | 100 50.0 1220/ 37.8 100.0 212.0 | 656 150.0 302.0| 93.3 200.0 392.0

[ Temperature Conversion Formulas |
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Cord & Cordset Cord Technical Information

AWG to Metric Conversion Chart

SIZE SIZE
(AWG.) mm? (AWG.) mm?
18 0.82 1/0 53.5
16 1.31 2/0 64.4
14 2.08 3/0 85.0
12 3.31 4/0 107.0
10 5.26 250 127.0
9 6.63 300 152.0
8 8.37 350 177.0
6 13.30 500 253.0
4 21.15 600 304.0
2 33.62 750 380.0
1 42.40 1000 507.0

Common Wire Conductor Stranding

STRANDING
CLASS 14-2 AWG. 1-4/0 AWG. 250 MCM - 500 MCM
B 7 STR 19 STR 37 STR
C 19 STR 37 STR 61 STR
D 37 STR 61 STR 91 STR
G 49 STR 133 STR 259 STR
H 133 STR 259 STR 427 STR
I All sizes use 24 AWG. wires
K All sizes use 30 AWG. wires
M All sizes use 34 AWG. wires

Bend Radius Calculation per ICEA

Bend Radius = 6 x nominal OD (typically in inches)

Applies to the following cable types: SJ G-GC
SO Welding
w Stage Lighting & Entertainment
G

CARQOL.
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Cord Technical Information

Installation — Training and Bending Limitations

Physical Limitations Training and Bending

Overview

Training is the positioning of cable when

it is not under tension. Bending is the
positioning of cable when it is under
tension. When installing cable, the object
is to limit the mechanical forces so that
the cable’s physical and electrical
characteristics are maintained for the
expected service life. Bends in conductors,
multiconductor cables or assemblies of
conductors shall be made so that the cable
will not be damaged.

Minimum Bending Radius in Accordance with National Electric Code

A nonshielded cable can tolerate a sharper

bend than a shielded cable. This is

especially true for cables having helically
applied metallic shielding tapes which,
when bent too sharply, can separate or

buckle and cut into the insulation.
Remember that offsets are bends.

Cord & Cordset

The problem is compounded by the fact

that most tapes are under jackets that

conceal such damage. The extruded

polymers used for insulation shields have
sufficient conductivity and coverage initially
to pass acceptance testing, then fail
prematurely due to corona at the shield/
insulation interface.

Voltage | Conductors | Shielding |Cable Types Mi':)ifmé’::]fuec'lgir'}gszzﬂﬁyagi:xe‘fc:irple
600V Single Nonshielded All 5X
601-
2000V All 8X
1in. (25 mm) O(\;ezr;ni::ﬁtg%(i.)n' Over 2 in.
Nonshielded | TC or TC-ER or less mm) (>50 mm)
600V |Multiconductor
or or 4X 5X 6X
2000V | Multiplexed e x
All 12X
Shielded | TC or TC-ER 12X
MC 12X/7X
' Per330.24B Interlocked-Type Armor or Corrugated Sheath.
Cord Packaging and Color Codes 02725.41.01

Example:

Product Number

Packaging Code Identification Numbers

Jacket Color Code Identification Numbers

CODE PACKAGING |  CODE PACKAGING | |  cODE | cOoR |  copE COLOR
15/R5 250" Spool 41 1000' Reel 01 Black 07 Blue
18/R8 500' Spool 43 2000' Reel 02 White 08 Brown

21 1000' Spool 44 2500' Reel 03 Red 10 Gray

24 2500' Spool 46 5000' Reel 04 Orange 13 Pink

35 250' Reel 85 250" Coil 05 Yellow 19 Purple

38 500' Reel 99 LL Reel 06 Green 77 Light blue

40 LL Reel XX Shorts

 General Cable
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Cord & Cordset

Voltage Drop Calculations

Cord Technical Information

To Find Volts Lost:

1. Multiply current (amperes) by the distance (feet in one conductor) by the figure in the table below for the type of system and wire used.
2. Place a decimal in front of the last six figures.

3. The result is number of volts lost.

Note: For AC 3 Phase Current Voltage Drop obtained is phase-to-phase.

POWER AC AC POWER AC AC
WIRE FACTOR SINGLE THREE WIRE FACTOR SINGLE THREE
SIZE % PHASE PHASE DC SIZE % PHASE PHASE DC
14 100 5880 5090 5880 3/0 100 149 129 144
AWG 90 5360 4640 AWG 90 179 155
: 80 4790 4150 ) 80 181 156
70 4230 3660 70 177 153
60 3650 3160 60 171 148
1 1 1 121 104
12 00 3690 3190 3690 4/0 00 0. 114
AWG 90 3380 2930 AWG 90 152 131
: 80 3030 2620 : 80 156 135
70 2680 2320 70 155 134
60 2320 2010 60 151 131
100 2320 2010 2820 100 102 89 97
AJ\?G 90 2150 1861 hfg:ﬂ 90 136 117
: 80 1935 1675 80 143 123
70 1718 1487 70 143 124
60 1497 1296 60 141 122
8 100 1462 1265 1462 300 100 86 75 81
90 1373 1189 90 121 104
AWG. 80 1248 1081 MCM 80 128 111
70 1117 969 70 131 113
60 981 849 60 130 113
100 918 795 918 100 74 64 69
6 350
90 882 764 90 109 95
AWG. 80 812 703 MCM 80 118 102
70 734 636 70 122 105
60 653 565 60 122 106
100 578 501 578 100 66 57 60
4 400
90 571 494 90 101 88
AWG. 80 533 462 MCM 80 111 96
70 489 423 70 115 99
60 440 381 60 116 101
100 367 318 363 100 54 47 48
2 500
90 379 328 90 89 78
AWG. 80 361 313 MCM 80 99 86
70 337 292 70 105 91
60 309 268 60 108 93
100 291 252 288 100 47 41 40
AV;‘IG 90 311 269 I:g:n 90 83 72
: 80 299 259 80 93 81
70 284 246 70 99 86
60 264 229 60 103 89
100 233 202 229 100 39 34 32
A%?'j 90 257 222 hzg:ﬂ 90 75 65
" 80 252 218 80 86 75
70 241 209 70 93 81
60 227 106 60 97 84
100 187 162 181 100 31 27 24
2/0 8 1000
AWG 90 213 184 MCM 90 67 58
" 80 212 183 80 79 68
70 206 178 70 86 75
60 196 169 60 91 78

CARQOL.
BRAND
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Cord Technical Information Cord & Cordset

Insulation and Jacket Properties

TYPICAL PROPERTIES OF COMMON INSULATING MATERIALS
BUTYL SILICONE

PARAMETER PVC PE PP XLPE NYLON EPDM TFE RUBBER RUBBER TPR
Specific Gravity 1.37 0.92 0.89 0.93-1.18 1.09 1.43 217 1.40 1.60 1.16-1.20
Dielectric Constant
(a) 60 Hz 6.0 2.26 2.6 3.0 4.6 3.4 2.1 44 3.3 2.8
(b) 1000 Hz 5.0 2.25 3.0 4.5 3.4 2.1 4.0 3.1 2.8
Dielectric Strength, v/mil
(a) 0.010" wall 1800 2100 850 - 1000 700 2000 700 600 625
(b) 0.040" wall 800 1050 450 700 470 500 950 500 400
Tensile Strength, PSI x 1000 1.5-3.8 1.4-2.4 2.9-4.5 1.8-2.5 8.8-11.9 0.8-1.2 2.0-6.0 0.5-1.5 0.6-1.2 2.3
Service Temp. Range, °C -55/+105 | -90/+90 | -40/+105 | -55/+105 | -55/+105 | -55/+105 | -90/+260 | -40/+90 | -80/+200 | -55/+90
Elongation, % 200-375 | 350-550 700 250-400 | 150-380 | 250-450 | 200-500 | 200-400 | 125-400 500
Water Absorption, % in 24 hr <0.75 <0.02 <0.02 <0.01 2.5 <0.1 <0.01 <1.0 <1.0 <0.6
Flame Resistance Self- Support Support Slow Self- Supports Non- Slow Slow Flammable

Extinguishing) ~ Flame Flame Flame  [Extinguishing  Flame Flammable | Burning (No?_\-s%())nd.

Ozone Resistance Excellent Good Excellent Good Good Excellent | Excellent | Excellent | Excellent | Excellent
Flexibility Good Good Good Good-Fair | Good-Fair | Excellent Good Excellent | Excellent | Excellent
Abrasion Resistance Good Good Fair Excellent | Excellent Fair Excellent Poor Poor Good-Fair
Acid Resistance Excellent | Excellent | Excellent | Excellent | Excellent | Excellent | Excellent | Excellent Good Excellent
Base Resistance Excellent | Excellent | Excellent | Excellent | Excellent | Excellent | Excellent Good Good Excellent
Hydraulic Fluid Resistance Good-Fair | Fair-Poor Fair Good-Fair | Good-Fair | Good-Fair | Excellent Poor Fair-Poor Poor
Organic Solvent Resistance Fair-Poor Poor Fair Fair Good-Fair | Fair-Poor | Excellent | Good-Fair Poor Poor

NOTE: The above is representative of performance. For specific compound performance, consult factory.

TYPICAL PROPERTIES OF COMMON JACKETING MATERIALS
SILICONE POLY-
PARAMETER PVC PE NYLON CPE TFE RUBBER NEOPRENE | URETHANE TPR
Specific Gravity 1.37 0.92 1.09 1.46 217 1.24 1.52 1.3 1.16-1.20
Tensile Strength, PSI x 1000 1.5-3.8 1.4-2.4 8.8-119 1.2-2.0 2.0-6.0 0.6-1.2 1.5-2.5 >3.5 2.3
Elongation, % 200-375 350-550 150-380 300-500 200-500 125-400 300-500 540-700 500
Service Temp. Range,’C -55/+105 -80/+75 -55/+105 | -50/+105 | -90/+200 | -80/+200 | -65/+90 -65/+75 -55/+90
Ozone Resistance Excellent Good Good Excellent | Excellent | Excellent | Excellent Good Excellent
Weatherability Good-Fair Exgelltznt- Fair-Poor | Excellent | Excellent | Excellent Good Good Excellent
00
Flame Resistance Self- Supports Flammable Self- Non- Slow-Burn Self- Slow-Burn | Flammable
Extinguishing Flame Extinguishing | Flammable (NOR-s%?nd' Extinguishing

Flexibility Good Good Good-Fair Excellent Good Excellent Excellent Excellent Excellent
Abrasion Resistance Good Good Excellent Good Excellent Poor Excellent Excellent Good-Fair
Acid Resistance Excellent Excellent Poor Good Excellent Poor Good Fair Excellent
Base Resistance Excellent Excellent Excellent Excellent Excellent Good Good Fair Excellent
Hydraulic Fluid Resistance Good-Fair Fair-Poor Good-Fair Good Excellent Fair-Poor Good Poor Good
Organic Solvent Resistance Fair-Poor Poor Good-Fair Good Excellent Poor Good Poor Poor
Resistance to Tearing Good Good Excellent Good Good Fair Good Excellent Good-Fair

NOTE: The above is representative of performance. For specific compound performance, consult factory.
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Cord Technical Information

Government and Military Wire and Cable Specifications

J-C-90: Flexible cord and fixture wire.

J-C-96: Neoprene jacketed telephone wire.

J-C-580: Flexible cord and fixture wire.

J-C-0741: Rubber and/or neoprene welding cable.

MIL-C-17: Coaxial cable - polyethylene and Teflon dielectric.

MIL-C-915, MIL-C-2194: Shipboard cable.

MIL-C-1486: 10 conductor WM-46/U only.

MIL-C-3078: Cable, electric, insulated low tension single conductor.

MIL-C-3432: 300 volt and 600 volt rubber insulated power and control cable.

MIL-C-3458: Cables, telephone.

MIL-C-3702: Cable, power electrical, ignition, high tension.

MIL-C-3849: Tinsel cord. Light duty low voltage flexible cord for switchboards,
microphones, telephones, etc.

MIL-C-3883: Cord electrical (audio frequency).

MIL-C-3884: Conductor electrical (short lay).

MIL-C-4839: KEL-F insulated cable, WF-15/U.

MIL-C-4866: RG-62 B/U cable.

MIL-C-4921A (ASG): Single conductor 8 AWG. 5,000 volt cable with butyl compound
insulation and polychloroprene. For airport lighting.

MIL-C-5136: Cable, power, electric, polychloroprene sheathed, buna compound insulated.

MIL-C-5767: Low temperature rubber portable cords.

MIL-C-6166: Cord, headset-microphone CX1301/AR.

MIL-C-7078: 600 volt aircraft cable.

MIL-C-8721 (ASG): Cable, ignition high tension, aircraft quality.

MIL-C-8721: Miniature coaxial cables with Teflon TFE cores.

MIL-C-8817 (ASG): Cable ignition, high tension, aircraft quality.

MIL-C-9360: RG 134/U cable

MIL-C-10065: Cables, special purpose electrical (multi-pair) audio frequency.

MIL-C-10369: Cable, telephone field, for rapid payout.

MIL-C-10392: Cables, special purpose, electric (miniature).

MIL-C-10581: Cables telephone, cable assemblies, telephone, coil assembly,
telephone loading

MIL-C-11060: Cables, twisted pair, internal hook-up, unshielded and shielded.

MIL-C-11097: Cable, telephone (Wire W-50-A).

MIL-C-11311: Telephone cable types WD-31/U and WT-24/U.

MIL-C-11440: Cable, power electrical.

MIL-C-12064: Low temperature power cable and cords for Arctic service.

MIL-C-12423: Cable, telephone WD-33 U.

MIL-C-12881: Cables, telephone, switchboard (cable and cable assemblies).

MIL-C-12992: Cable assembly, power, electrical (Cord CX-227 TVQ- 1).

MIL-C-13066: Cable, telephone (submarine No. 19 AWG. and No. 22 AWG.).

MIL-C-13077: Cable, special purpose, electrical.

MIL-C-13486: Cables, special purpose electrical: low tension, heavy duty, single CDR &
multiconductor shielded arid unshielded

MIL-C-13777: Multi-conductor missile ground support cable.

MIL-C-13892: Cable, telephone (flexible).

MIL-C-14189: Cable, power electrical, 3000 volt, for field use.

MIL-C-15325: Cable, tow, electric (three conductor).

MIL-C-15479: Cables, power, electrical, submarine, Navy Standard Harbor Defense.

MIL-C-18959: Cable power, electrical, portable neoprene jacketed 600 volt.

MIL-C-18961: Cable, special purpose, electrical and wire, electrical, shot

MIL-C-18962: Cable, power, electrical, direct burial, neoprene jacketed 600 volt.

MIL-C-19381 (Ships): Cables, special purpose, electrical nuclear plant.

MIL-C-19547: Cables, electrical, special purpose, shore use.

MIL-C-19638: Cables, power electric, submarine, Navy Harbor Defense.

MIL-C-19654: Cable, telephone, submarine.

MIL-C-19787: Cable, electric, torpedo, 65 conductor (torpedo control, electric setting).

MIL-C-19883: Cables, special purpose, electric, for remote control radar set AN/FPN-28.

MIL-C-21069: Cable, electrical, shield, 600 volt (non-flexing service).

MIL-C-22667: Cable, special purpose, buoyant, electrical (submarine use).

MIL-C-23020: Coaxial cable for use inside submarines (water blocked).

MIL-C-23206: Cable, special purpose, electrical. Silicone rubber, water blocked.

MIL-C-23437: Cable, electrical, shielded pairs.

MIL-C-24145 (Ships): Cable, electrical special purpose for shipboard use (water blocked
and non-water blocked). Formerly BuShip 660 L.

MIL-C-24640: Cable, electrical, lightweight for shipboard use.

CARQOL.
BRAND

MIL-C-24643: Cable and cord, electrical, low-smoke for shipboard use.

MIL-C-25115: RG-62 C/U.

MIL-C-25509: RG-115A U

MIL-C-26468 (USAF): Cables, guided missile, ground installation, general requirements for.

MIL-C-27072: Multi-conductor ground support cable.

MIL-C-27212: Cable, power, electrical, airport lighting control.

MIL-C-27500: Shielded and unshielded aircraft and missile cables.

MIL-C-36359 (USAF): Power cable of two voltage range for airport lighting
8 AWG. (3,000-5,000V) CCLP insulated.

MIL-C-55021: Cables, twisted pairs and triples, internal hook-up, shielded and unshielded.

MIL-C-55036: Cable, telephone, WM1304#/6.

MIL-E-9085 (USAF): Electrical cord, WM-85/u.

MIL-E-9088 (USAF): Electrical cord, WF-15/u.

MIL-R-833 (USAF): RF cable, RG12/u.

MIL-STD-122: Color code for chassis wiring for electronic equipment.

MIL-STD-681: Identification coding and application of hook-up wire.

MIL-W-76: General purpose hook-up wire. Vinyl insulated types LW, MW and HW.

MIL-W-438: Wire ignition electric power.

MIL-C-442: Thermoplastic or rubber jacketed two conductor parallel rip cord.

MIL-W-583: Wire, magnet, electrical.

MIL-W-3093: Wire, insulated, W-121, W-122, W-123, WD15/u, WD-16, WF-9/u, WT-3/u
(distributing, frame wires).

MIL-W-3104: Wire, insulated No. 20 AWG., extra flexible).

MIL-W-3975: Wire, electrical (tinsel).

MIL-W-3861: Wire, electrical (bare copper).

MIL-W-5086: 600 volt aircraft wire (copper conductors).

MIL-W-5088: Installation of wiring and wiring devices in aircraft.

MIL-W-5274: Spec for aircraft wire, Type | 600V, Type Il 600V, Type 111 300 rating

MIL-W-5845: Wire, electrical, iron and constantan, thermocouple.

MIL-W-5846: Wire, electrical, chromel and alumel, thermocouple.

MIL-W-5908: Wire, electrical, copper and constantan, thermocouple.

MIL-W-6370: Wire, electrical, insulated antenna.

MIL-W-7072: 600 volt aircraft wiring (aluminum conductors).

MIL-W-7500: Wire, electrical, WS-31-U.

MIL-W-8160: Installation of wire in guided missiles.

MIL-W-877: 600 volt silicone rubber insulated aircraft wire.

MIL-W-12349: KEL-F insulated hook-up wire.

MIL-W-12410: General purpose hook-up wire similar to MIL-W-76.

MIL-W-12995: Wire, electrical (W-29 and W-120).

MIL-W-13075: Wire, electrical

MIL-W-13169: Wire, electrical (for instrument test leads).

MIL-W-13241: Wire, electrical.

MIL-W-16400: General specification for electronic equipment, Naval ship and shore.

MIL-W-16878: Electronic hook-up wire. Includes vinyl (Types B, C, and D), Teflon (Types
ET, E, EE, KT, K and KK) and polyethylene (Type J).

MIL-W-17211 (Ships): Wire, electrical, radio antenna 7/12, 7/14, 7/16, 7/18, 7/20, 7/22.

MIL-W-19150: Wire, insulated, hard drawn copper.

MIL-W-19583 (Navy): Wire, electrical, magnet, high temperature, film insulated.

MIL-W-21306: Wire, electrical twisted pair, color coded switchboard.

MIL-W-22759: Teflon and Tefzel insulated airframe wire.

MIL-W-25038: Wire, electrical, high temperature and fire-resistant aircraft.

MIL-W-27300: Teflon insulated 600 volt aircraft wire.

MIL-W-81044: Irradiated wire for aircraft and hook-up.

MIL-W-81381: Wire, electric polyamide insulated copper and copper alloy (Kapton H-film).

MIL-W-81822: Solid conductor, wire wrap insulated and uninsulated.

NAS-702: General purpose PVC insulated hook-up wire.

NAS-703: High temperature general purpose Teflon TFE insulated wire. Similar to Types E
and EE of MIL-W-16878.
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General Cable takes pride in
offering high-quality cordsets
to our customers that provide
reliable service year after
year in the most rugged uses
and application conditions.
From our innovative Plug-it®
line of cordset products and
extension cord accessories to
the ultimate extension cord in
the industry - FrogHide® -
we sell the products that
power you forward.
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Extension Cord Facts

What does AWG. mean?
AWG. means American Wire
Gauge. It designates the size of the
copper wire. The standard sizes for
extension cords are 16 AWG., 14
AWG., 12 AWG. and 10 AWG. The
smaller the AWG. number, the larger
the size of the copper wire and
wattage rating.

What do the AMP and Watt ratings

mean?
Never plug more than the
specific number of watts into a
cord. For example, could you
plug a 150 Watt lamp, a 60 Watt
lamp and a 10 AMP appliance
into an extension cord rated 13
AMPS/1625 Watts?

Use the AMP to Watt Conversion
Table to determine the total
number of Watts to be used (150
Watts + 60 Watts + 1250 Watts =
1460 Watts). Therefore it is safe
to use the 13 AMP/1625 Watt
extension cord.

Always look for the Underwriters
Laboratory label which

or molded into the cord.
Read the label for

is permanently attached
instructions and electrical ratings.

AMPS To WATTS (@ 125V)
Conversion Table
0 = 0
1 = 125
2 = 250
3 = 375
4 = 500
5 = 625
6 = 750
7 = 875
8 = 1000
9 = 1125
10 = 1250
11 = 1375
12 = 1500
13 = 1625
14 = 1750
15 = 1875

How to use an extension cord
properly.
¢ Be sure the cord you have
selected meets the intended
use. Never use a cord outdoors
that is not marked for outdoors.

¢ Inspect cord thoroughly
before each use. Do not use if
damaged.

Do not remove,
bend or modify any
metal prongs or
pins of plug.

¢ | ook for the number of watts
on appliances to be plugged
into cord.

e Refer to UL Label on cord for
specific wattage.

¢ Do not connect a
three-prong plug
into a two-hole
cord.

¢ Do not plug more
than the specified number of
watts into a cord.

¢ Make sure appliance is off
before connecting cord to
outlet.

¢ A polarized plug
has one blade
wider than the
other.

¢ Fully insert plug into outlet.

¢ Do not use excessive force to
make connections.

¢ Do not run cords through
doorways, holes in ceilings,
walls or floors.

e Do not use an
extension cord
when wet.

Cordset Technical Information

¢ Keep extension cords away
from water.

e Keep children and pets away
from extension cords.

e Avoid
overheating.
Uncoil cord and
do not cover it
with any other
material.

¢ Do not plug one extension cord
into another.

¢ Do not drive, drag or place
objects over extension cord.

¢ Always grasp plug when
removing it from cord or outlet.

¢ Do not unplug
by pulling on
cord.

¢ Always store extension cords
indoors.

* Do not walk on
cord.

¢ Always unplug cord when not
in use.

¢ Always look for the
Underwriters Laboratory (UL)
label which is permanently
attached or molded into
the cord. Read the label for
instructions and electrical
ratings.

 General Cable
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Cordset Product Coding System

Cordset Packaging and Color Codes

Example:

Product Number

Cord & Cordset

Packaging Code Identification Numbers

Jacket Color Code Identification Numbers

CODE

PACKAGING

CODE |

GODE | colR |  copE

Surface Printed Legend

Our extension cords have surface-printed jackets to provide
a means of identifying and distinguishing between different
types of extension cords.

Example: 16/3 SJTW OUTDOOR E-XXXXX (UL)

Gauge &
Conductor

PACKAGING COLOR
13 Clamshell 70 Bulk (with tie) 00 No color 06 Green
60 Cuff 73 Bulk (without tie) 01 Black 07 Blue
61 Box 96 Card 02 White 08 Brown
63 Sleeve 03 Red 10 Gray
04 Orange 17 Beige
05 Yellow

Jacket
Compound

Application —

Inner Wire Color Code Chart

NO. OF
CONDUCTORS COLOR
2 Black, White
3 Black, White, Green
4 Black, White, Green, Red

 General Cable
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Cord & Cordset

Cordset Technical Information

Understanding Wire Gauge

* Gauge refers to the size
of the wire

* The thinner the wire, the higher
the gauge number

* The thicker the wire, the lower
the gauge number

* The lower the gauge, the more
electrical current (amps) the
wire can carry

* The lower the gauge, the longer
distance the wire can be run
from an electrical source

FORISAFETY/POWERIQUALITY]
SGITOOLIPROTECTION'

How to Select the Right Extension Cord

1. Look up the AMP rating on the power tool or appliance.

Extension Cord Selector

2. Determine the maximum distance the tool or appliance will be from
the electrical outlet.
3. Use the Extension Cord Selector chart below to identify the

EQUIPMENT AMP RATING proper gauge.
Circular Saw 12-15
Power Drill 37 Extension Cord Selector
Hedge Trimmer 2-3 MAXIMUM UPTO UPTO
Weed Trimmer 2.4 DISTANCES 10 AMPS 15 AMPS
Chain Saw 7-12 0' to 25! 16 Gauge 14 Gauge
Leaf Blower 6-12 25' to 50' 16 Gauge 14 Gauge
Bug Killer 1-2 50' to 75' 16 Gauge 12 Gauge
Lawn Mower 6-12 75' to 100’ 16 Gauge 12 Gauge
Extension Cord Performance Guide
FROGHIDE® LIFETIME PLUS® ALL WEATHER SAFETY
ULTRA FLEX® RUBBER SUPER FLEX® BLUE ORANGE®

Low-Temp Flex Excellent Good Good Fair
Room-Temp Flex Excellent Very Good Very Good Good
Oil Resistance Excellent Very Good Very Good Fair
Cap/Cord Bonding Excellent Very Good Very Good Good
Abrasion Resistance Excellent Very Good Very Good Very Good
Chemical Resistance Excellent Very Good Very Good Very Good
Heat Softening Excellent Fair Fair Fair
Water Resistance Excellent Excellent Excellent Excellent
Flame Resistance Excellent Very Good Very Good Very Good

CARQOL.
BRAND
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Cordset Technical Information

Ground Fault Circuit Interrupters (GFCI)

What is the GFCI?

The GFCl is a fast-acting circuit
interrupter that senses small current
imbalances.

These small imbalances in the circuit
are caused by current leakage to
ground and, in a fraction of a second,
the GFCI shuts off the electricity. The
GFCI continually matches the amount
of current going to an electrical device
against the amount of current returning
from the device along the normal

path. Whenever the amount “going”
differs from the amount “returning” by
approximately 5 milliamps, the GFCI
interrupts the electrical power within as
little as 1/40 of a second.

What are OSHA’s Electrical
Standards for Construction?

GFCls can be used successfully
to reduce electrical hazards on
construction sites...

Tripping of GFCls - interruption of
current flow - is sometimes caused
by wet connectors and tools. It is a
good practice to limit exposure of
connectors and tools to excessive
moisture by using watertight or
sealable connectors. Providing more
GFCls or shorter circuits can prevent
tripping caused by the cumulative
leakage from several tools or by
leakages from extremely long circuits.

To help cope with the electrical
hazards at construction sites...

The Occupational Safety and Health
Administration (OSHA) issued a
revision of OSHA safety and health
regulation, 29 Code of Federal
Regulations Part 1926, Subpart K
(Electrical Standards of Construction).
This revision was published in the
federal Register and contains the
requirements for the GFCI and

the assured equipment grounding
conductor program.

What are the Employer’s
Responsibilities on a Construction
Site?

OSHA ground-fault protection rules
and regulations have been determined
necessary and appropriate for
employee safety and health.

Therefore, it is the employer’s
responsibility to provide either...

¢ Ground-fault circuit interrupters on
construction sites for receptacle
outlets in use and not a part of the
permanent wiring of the building or
structure.

A scheduled and recorded assured
equipment grounding conductor
program on construction sites,
covering all cordsets, receptacles
that are not part of the permanent
wiring of the building or structure,
and equipment connected by cord
and plug that are for use or used by
employees.

Cord & Cordset

It is also the employer’s responsibility
to provide approved ground fault
circuit interrupters for a 120-volt,
single-phase, 15- and 20-ampere
receptacle outlets on construction
sites that are not part of the permanent
wiring of the building or structure,
and that are in use by employees.
Receptacles on the ends of extension
cords are not part of the permanent
wiring and, therefore must be
protected by GFCls whether or not
the extension cord is plugged into
permanent wiring.

Effective management of worker safety
and health protection is a decisive
factor in reducing the extent and
severity of work-related injuries and
illnesses and their related costs. An
effective program includes provisions
for the systematic identification,
evaluation and prevention or control
of general workplace hazards, specific
job hazards and potential hazards
that may arise from foreseeable
conditions. An effective program will
include management commitment
and employee involvement, work

site analysis, hazard prevention

and control, training and the proper
equipment.
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Cord & Cordset Cordset Technical Information

NEMA Receptacle and Plug Chart

15 AMPERE 20 AMPERE
VOLTAGE LINE NO, RECEPTACLE | PLUG RECEPTACLE | PLUG
e [ | o
2 Wire 1-15R 1-15P
| 2 = =)
2-15R 2-15p 2-20R 2-20P
Ao
3 Wire 5-15R 5-15P 5-20R 5-20P
Grounding
| = &
6-15R 6-15P 6-20R 6-20P
7-15R 7-15P 7-20R 7-20P
3 Pole 125/250V 10
3 Wire 10-20R 10-20P
11-15R 11-15P 11-20R 11-20P
4 Wire 14-15R \=X 14-15P 14-20R \=X 14-20P
Grounding = =
394250v | 15 Do £
15-45R N2 15-15P 15-20p = 15-20P
4 Pole = =
4 Wire 120/208V 18-15R \IZ 18-15P 18-20R \= 18-20P

BRAN%  General Cable
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Cordset Technical Information

NEMA Receptacle and Plug Chart

2 Pole
2 Wire

2 Pole
3 Wire
Grounding

3 Pole
3 Wire

3 Pole
4 Wire
Grounding

4 Pole
4 Wire

Cord & Cordset

LINE 30 AMPERE 50 AMPERE 60 AMPERE
VOLTAGE NO. RECEPTACLE | PLUG RECEPTACLE | PLUG RECEPTAGLE | PLUG
125V 1
250V 2 m
2-30R 2-30P
o | s ) v (1) @D
5-20R 5-30P 5-50R 5-50P
250V 6 @ ﬁ
6-30R 6-30P 6-50R 6-50P
] e ) @ D &
7-30R 7-30P 7-50R 7-50P
125/250V 10 @ & & &
10-30R 10-30P 10-50R 10-50P
11-30R 11-30P 11-50R 11-50P
6O 60O 60
125/250V 14 ] [X vl [X vl [
14-30R \ W/ | 14-30P 14-50R \_W/ | 14-50P 14-60R \_%/ | 14-60P
60, ] d)
394 250v 15 o & 1= X 2 =x
15-30R \_="/ | 15-30P 15-50R \'=_/ | 15-50P 15-60R \J=_/ | 15-60P
Wy W
sor 18 7] [x z:v:ﬂ 0x X[ : oy @
120/208V 18-30R \_[v /| 18-30P 18-50R \_7./ | 18-50P 18-60R \Z=_/ | 18-60P
LOCKING-TYPE PLUGS AND RECEPTACLES
LINE 15 AMPERE 20 AMPERE 30 AMPERE
VOLTAGE NO. RECEPTACLE | PLUG RECEPTACLE | PLUG RECEPTACLE | PLUG
125V L-1 @ @
L1-15R L1-15P
250V L-2 @
L2-20R L2-20P
(D) isam €2
L5-15R L5-15P L5-20R L5-20P L5-30R L5-30P
L6-15R L6-15P L6-20R L6-20P L6-30R L6-30P
D)o &
L7-15R L7-15P L7-20R L7-20P L7-30R L7-30P
L8-20R L8-20P L8-30R L8-30P
L9-20P L9-20P L9-30R L9-30P
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Cord & Cordset

Part Number Index

CATALOG

NUMBER PAGE
00436.63.17...........cccceneee. 54
00439.63.17..........cocevnee. 54
00442.63.17 ....ccccurviueennnne 54
00565.63.17 ......cccevnueennnne 59
00594.63.04 ..........ccceeuee. 48
00596.61.04..........cceeueeeee 48
00597.61.04 .........ccueeuee. 48
00604.63.01 ........cceueeuneen 53
00606.63.01 ......ccevrueeennee 53
00655.63.04..........cccueueee. 59
00690.63.04...........cceeneeee 48
00691.63.04..........ceueneeee 48
00692.63.04 ..........ccceeuueee 48
00694.63.04.......ccceveuernnen 48
00696.63.04...........cccueueee. 48
00697.63.04...........ecueneee 48
00762.63.17 ....eeruerrnenen 54
00772.63.17 .....oocerrnennen 54
00787.63.05.......cceuvruernnen 48
00788.63.05.......cccceuennen 48
00790.63.07 .......cceruernnen 48
00791.63.07 .....oeuerenenen 48
00792.63.07 .......ccevurrnnen 48
00793.63.07 .....ovverrcurrnen 48
01004.63.01 .......ccceuueeuee. 53
01006.63.01 .......ccevueennenne 53
01107 . 33
01102.....oeiirererieeene 33
01103 .. 33
01104....reeee 33
01105....ceiiierrieeae, 33
01106 ....eereeeeeeceea 33
L0 I O 33
01108.....oerrrrerrreseennes 33
01109 33
01278.70.01 ......ccevruuenneenn 52
01302....eeeirreeaen 12
01303....ceiireriiniaena 12
01304 ....rrerereesaenaes 12
01305 12
01306 .....crvmrrerrenrannnn 12
01307 oo 12
(0 FC ) 1, 9
(01 1<) B . 9
01312, 9
01342......coiirirriieeen, 9
01343 .. 9
01344 ... 9
01358....eeicerrerrenrresinians 9
L0 T 9
01361 ..ererieienieee, 12
01362.....ceerrereereeaene 12
01364 ... 9
01364.70.01 ....cooerrnernenne 52
01366 .....ceverrernerieennnne 12
01368......ccciriernniiiennnane 12
01369 .. 12
01370 12
01376 .cceerrerrerserrneenaen 12

CATALOG

NUMBER PAGE
01377 e, 12
01378 e 12
01379, 9
01380 ..c.eeeieerrnersaeesarsssnnnans 9
(0N 3 9
01382....eereirerenrieeeens 9
01383 ... 9
01384.....ccierienecens 9
01513.70.01 ...oovuerrnernenne 52
01614.70.01 .......cceeuueneee 52
01732.70.01 ....ccccerrnreenenn. 52
01767 e 32
01762.....ccveiiererieenann, 32
01763 .. 32
01764 ... 32
L0 1 32
01766 ....eeeeeeererceenen 32
01767 e 32
01768.....evrrrreernrennenaens 32
01777 e 31
01772 e 31
01773 e 31
01774 . 31
01775 e 31
01776 e 31
[V I 31
01778 e 31
018171 e, 10
01812 10
01818 10
01819, 10
01821 ... 10
01822.....cocererriree 10
01823 ....errererreesaenaens 10
01824......oeeee 10
01825.....coceireeerreee, 10
01827 ... 10
01950.70.01 ......ccevuueeuenne 52
01951.70.01 .....ccevrinurennne 52
1072010 6
02002......cocoeermernennnnnannnns 6
02003......coceirnernersnesaeeaas 6
02004 .......cccevreminirineianeans 6
02005 ......ersrernersarrsssessanens 6
02006 ......crcueerneraeesnenianeans 6
02007 ....eevreneernnrineesannianenns 6
02008......coceernernerrneeaeeans 6
02009 .....crcemrereeiaeeeeans 6
(07210722 6
02022......oreeereerenraeeaeens 6
02023......oocimererenieennns 6
02024 ......ooverrerenreeens 6
(020X 3 . 6
02032......covieirinrnnnrieennnns 6
02033.....eoiierrernnrreennnns 6
02034 ..o, 6
0720 1 6
02036 .....ceeumernerneesaereenas 6
10720 ¥ 6

02522.73.01
02523.73.01
02524.73.01
02547.70.01

CATALOG

NUMBER PAGE
02646 .......ceereuerieniinniennns 5
02685.70.01 .....oveueernernnens 52
02686.70.01 ......cceernenen 52
02722 .....oovveireenenrnenenans 8
02723 ... 8
02724 ... 8
L ] 8
02726 ..o 8
02727 ..eeerrernerninnennaenans 8
02728.....eeereeeeeeeaeeas 8
02762 .....ccvciereernieianiannans 8
02763 ....eeerrrernerseesansaenns 8
02765 .....eereernereenaeraeeans 8
02766 ......crcveernnrnensianiiannnns 8
02767 e 8
02768 ......orceereereniannnenans 8
02769 ..ceeerirerraersensaneaeens 8
02770 e 8
03302.63.04.........cccecuennee 47
03304.63.04.........cceueneeee 47
03318.63.04...........ccecuee 47
03327.63.04 ......ccoevruernnen 47
03328.63.04.........ccecueneeee 47
03354.63.04.........ccecuennee 47
03356.63.04 .........ceueneeee 47
03387.63.05........cccceuennnee 46
03390.63.05........ceeiiuueens 46
03391.63.05........ccevuenee 46
03392.63.05........ccevueinen 46
03397.61.05.......ccervueeneee 46
03398.61.05........cccueeueee 46
03399.61.05......cccenrcuernenne 46
03654.63.07 ......cceruernnnne 49
03655.63.07 .....cccvreueennnnne 49
03660.63.07 .....ccceeruernnnne 49
03661.63.07 .......ceveueennenne 49
03662.63.07 ....covvurrrrerrnnnns 49
03667.63.07 .....couerueennene 49
03668.63.07 .......ccevnuneennnnn 49
03685.61.05........ceenuuennen 49
03686.61.05..........cceeneeee 49
03702.....eercreerrernressesaes 22
03704 ..o 22
03706 .....coreeernerinneraninen 22
03708.....corerrerrnrrseenanns 22
03710 ..ceeiiinereeea 22
(VX7 . 22
03714 ... 22
04000.63.05........ccceuenee 59
04103.73.10 ..c..eererrnennen 54
04106.73.10 .....coceeruennen 54
04127.60.01 .........ceueneee 61

04170.60.02..........ceruenneen 61

04194.60.17 ......ccceeruuenneen 53
04195.60.17 ....eeruerrnernnen 53
04199.60.17 .....cocerrnennen 53
04455.60.05..........ccecueneeee 60
04457.60.05.........cceeuenneee 60
04497.60.05...........ccueuueee 60
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Part Number Index

Cord & Cordset

CATALOG

NUMBER PAGE
04530.73.01 ....oovuerrnernnenn 52
04781.96.17 .....cocerruenen 56
04803.73.10.....coccemruennnenn 54
04806.73.10 .....cocueernenen 54
04926.70.01 ........ceeuenneee 52
04929.70.01 ....corcuerrnrrnnen 52
04932.70.01 .....ccuernenen 52
04949.60.10.......ccceeruernnenn 52
05091 ....eerreee 24
05092......cccemerrneaeen 24
05093.....ccverrnrrrenrnneneens 24
05094......cirieneee 24
05095......cccciniminnninen, 24
05096.......cccurrnernerieennas 24
05097 .....ooverrerenieenane 24
05098......ccccrrrernnrisennnnns 24
05099.....ooiiireeea 24
05481 ....cevirrerneiiena, 23
05482.....coireee 23
05483......ccciierieeea 23
05484......cocierreee 23
05485......ceeeeee 23
05486 ......cocveernniinnennninn 23
05487 ... 23
05488.......cccmiiriinanne 23
05489.....orcirrerrenenae 23
05581 .. 23
05582......ccciemreiiiniaenn 23
05583.....eoiirereene 23
05584......cociirieee 23
05585 ......ovveerrren e 23
05586 ......cevieernerinerneean 23
05587 ....cevvierrienrnnnaninn, 23
05588......cccermerieaee 23
05589.....ccccernriire, 23
05604.63.10 ......cceeriuueene 53
05606.63.10........cceruernen 53
05654.63.10........ccevcueenneene 53
05656.63.10......ccerueennnne 53
05782.....oeieirerenieeene 25
05783 ....eeerreenenreenanne 25
05784.....ooereee 25
05785 .....coviireeneiienan, 25
05786 .....oevurrerneeeenann 25
05788......cocrvirerieenan 25
06014.60.04.........ceceeeneene 51
06200.61.06........cceeuennene 45
06225.61.06...........cecuennee 45
06250.61.06..........cceuenneee 45
06400.63.06...........ccuenneee 45
06425.63.06 ........cccrcueeenne 45
06450.63.06...........cocuenneee 45
06610.63.01 .......ccerueeneeee 51
06625.63.01 ......oceevrnmenneen 51
06801.63.04...........cccucueee 47
06826.63.04 ........cccreuueenne 47
06853.63.04.........ccceueneeee 47
06911.63.01 .......ccevuuennnen 51
07505.73.05......cocmernenen 56

23807.18.01
23810.18.01
23815.60.01
23817.60.01
23824.60.01
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Cord & Cordset

Part Number Index

CATALOG CATALOG CATALOG CATALOG

NUMBER PAGE | NUMBER PAGE | NUMBER PAGE | NUMBER PAGE
81940 ....cceirierirneriiaeens 35 | 83138...ccciiiiriinnn, 30 | 86232.....ccceininnirinnnniinanen 18 | 86904.......cccovveerierernnen 17
81944 ... 35 | 83143...cirererreene e 30 | 86233.....ccceeereeeeae 18 | 86912....eeieeeee 17
81953....e 35 | 83153...e 30 | 86234......ccceiiiriiiin, 18 | 86913....ceiiiirrieene, 17
81964 ..., 35 | 83163....cccecirerrereen, 30 | 86333....ccciiiiirininnninnns 20 | 86914.....ooeereeee 17
81977 e 35 | 83183...ierenee 30 | 86343.....ccreenee 20 | 86922........cceeiriniee, 17
82313t 29 | 83250....ccccceiiuininninnnnnnn, 27 | 86662......ceevinrerinnnniinnnnnns 18 | 86923......cccirirriienrianen, 17
82314 .. 29 | 83350....ccccminmnriinnrniinannnns 27 | 866B3........oeeeenrenenneas 18 | 86924.......eereree 17
82373 ..., 29 | 83500.....ccccemrumrreniaennnnns 27 | 86664 ........ceeeeinieineinens 18 | 86932.....ccccceereirinieenen, 17
82374 ..o, 29 | 86002.......cccerrurrrenrinnnnnnne 19 | 86672...ccieeereereresnenaennns 18 | 86933.....cererrreeree 17
82383.....cerrerereeee 29 | 86003.......ccceeurrrmrrneennns 19 | 86673...cceeeieeceenneeas 18 | 86934......ccccvirireen, 17
82384 .....eeirrerienarene 29 | 86012....cccceeieiiieniinnian, 20 | 86674 ....ccccevninerirnnnniinnnenns 18 | 86942.......ccccvvinrriiernanen, 17
82393.....eirrerr e 29 | 86013....ccceemiirnrrninnniianenn, 20 | 86682.......cceieereeneeens 18 | 86943......oiiiieceeas 17
82394......c 29 | 86022.......ccceeuernrrnnenan 20 | 86683.......ccceieernieineinenas 18 | 86944.......cccevciiriiinans 17
82403.......cccivrrrneriena 29 | 86023........cceeeirrnrrnnennnn 20 | 86684.......cceceiirnininnnen, 18 | 86952......oviiirieeeas 17
82404......coirree 29 | 86112 21 | 86692.......cceeiereeeeneene 18 | 86953......ccieiiiiiiinans 17
82413 29 | 86113...cccieriirnerien, 21 | 86693.....ccceiiinriinnnnianeen 18 | 86954......cccciiiieriiiniies 17
82414.....eiere 29 | 86162.....ccceerurrrnrrsnernnens 18 | 86694 .......cevcereniecenae 18 | 86962......ccoveriereceenaes 17
82423.....co e 29 | 86163.....cccerereereee 18 | 86702.....cceeiereniiecnenns 18 | 86963......ccceviirreirineennnnn, 17
82443......ccciire 29 | 86164 .....cccevcerrnireennen, 18 | 86703.....cceeciiiieeniieeeas 18 | 86964 ......cccerererreenan 17
82473 .. 29 | 86172....eceereeeee 18 | 86704 ... 18 | 86972.....ccceriieiiiee, 17
82623......ceiirerernneees 29 | 86173....cccecirenreieni 18 | 86712, 18 | 86973...ccceiriiriirine, 17
82624 ... 29 | 86174....cererenrneeeeie 18 | 86713 18 | 86974 ..o 17
82643......ccieeeeae 29 | 86182.....coerereeeee 18 | 86714 ... 18 | 86982......cccevciireiieeann, 17
82644 ..., 29 | 86183.....ccccererreenne, 18 | 86722....ceevreereenreeeenans 18 | 86983.....coierereeeea 17
82663 ......coceernerneeraenae 29 | 86184......ceereree 18 | 86723 18 | 86984........cceeerireee 17
82664 .......oercrerirnrninnenans 29 | 86192......cccceiiirrininninn, 18 | 86724 .....covvieiiieniaeenas 18 | 86992......cccvviiieinnriiinen 17
£ 1010 27 | 86193....evrererreenae e 18 | 86732 18 | 86993.....cceereeee 17
83002.....ccvvimrirnnrniinnnennns 27 | 86194......ccceeiverrnerraee 18 | 86733 18 | 86994........ccevvieirirene, 17
83004......cccirereeee 27 | 86202.......ccerieernrennenneens 18 | 86734 ....cceiirrieriieea, 18 | 98187 .. 10
83006 ........crreneernnrinnnnannns 27 | 86203.......cceeerreeeeaene 18 | 86742 18 | 98267 .....evceverinienen, 10
83008......cccrrernerieenans 27 | 86204 .......ccereerreerneeene 18 | 86743....ccevirriierniineen, 18 | 98270...ccccciirreernirniiann, 10
83010....cccverrerneniieninnne 27 | 86212....eeieernernenraeeaenns 18 | 86744 ... 18 | 98463.....ccoerereeeee 10
83020 .....cemriuriiinnniianennns 27 | 86213...ccceriiierrrnrenneeas 18 | 86752...cceeviererieerninneenns 18 | 99142......ccceiriree, 31
83030.....ccrrurrernrrnenanas 27 | 86214 ....coveererrenrneeaene 18 | 86753...cceeiiirieeniiaee, 18 | 99202.....coicerieereeraerae 31
83040......ccccimreerniennnnan 27 | 86222 18 | 86754 ... 18 | 99432......cciiieriiree, 31
83113 . 30 | 86223......ccccerinrrrinnrnneenenns 18 | 86902.....cccevvinerrrnneniisnnenns 17 | D7524.13.05.........cccevuneee 57
83123....ccciiririin 30 | 86224......ccocerrrrerrneenane 18 | 86903......eeiereeeceeas 17
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