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INTRODUCTION

1 Scope

1.1

These requirements cover attachment plugs, receptacles, cord connectors, inlets, current taps

provided with wiring terminals for flexible cord, and flatiron and appliance plugs — all intended for
connection to a branch circuit for use in accordance with the National Electrical Code, ANSI/NFPA 70.

1.2 These requirements do not cover devices rated at more than 200 A or for more than 600 V. See 6.1.

1.3 This Sta

ndard does not directly apply to, but supplements the following standards:

a) De)ices produced integrally with flexible cord or cable, covered by the Standard

and P

b) Cuy

l/wer-SuppIy Cords, UL 817;

rrent taps and adapters not provided with wiring terminals for flexible cord ¢

Standard for Current Taps and Adapters, UL 498A,;

c) De
496;

vices employing male or female screwshells, covered by the Standard for La

d) Degvices solely intended for direct connection to the(branch circuit in accord

Nation
covere

Type,

e) Si
condu

al Electrical Code, ANSI/NFPA 70, that are providéd with contacts of the pin ar
d by the Standard for Plugs, Receptacles and.Cable Connectors of the H
L 1682;

hgle and multipole connectors intended“for factory assembly to copper o
Ctors or printed wiring boards for uses>in data, signal, control and power app

and bgtween electrical equipment, covered by the Standard for Component Conneg

Data,

f) De

Bignal, Control and Power Applications, UL 1977;

ices intended for installation-and use in hazardous (classified) locations in ag

the National Electrical Code, ANSI/NFPA 70, covered by the Standard for Explos

Dust-I
g D
Stand

h) De
Groun

hnition-Proof Electrical Equipment for Use in Hazardous (Classified) Locations

ices intended-for use with telecommunications networks, covered by thg

v
Inform}tion Technology Equipment — Safety — Part 1: General Requirements, UL 6

rd for Communications Circuit Accessories, UL 1863;

vices-incorporating ground-fault circuit interruption circuitry, covered by thg
H-Fault Circuit Interrupters, UL 943;

for Cord Sets

overed by the

mpholders, UL

ance with the
d sleeve type,
in-and-Sleeve

- copper alloy
ications within
tors for Use in

cordance with
ion-Proof and
UL 1203;

Standard for
0950-1, or the

Standard for

i) Single- or two-outlet direct plug-in devices incorporating transient voltage surge suppression
circuitry, covered by the Standard for Surge Protective Devices, UL 1449;

j) Single- or two-outlet direct plug-in devices incorporating electromagnetic interference filter
circuitry, covered by the Standard for Electromagnetic Interference Filters, UL 1283;

k) Cord-connected, relocatable power taps intended only for indoor use as a temporary extension
of a grounding alternating-current branch circuit for general use, covered by the Standard for
Relocatable Power Taps, UL 1363; or

[) Single pole locking-type separable connectors, covered by the Standard for Single Pole Locking-
Type Separable Connectors, UL 1691.

1.4 This Sta

ndard contains the following supplements:
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a) Supplement SA — Enclosure Types for Environmental Protection
b) Supplement SB — Marine Shore Power Inlets
c) Supplement SC — Hospital Grade Devices
d) Supplement SD — Weather-Resistant Receptacles
e) Supplement SE — Receptacles with Integral Power Supply with Class 2 Output Connectors
f) Supplement SF — Recessed Outlet Kit Assembly
2 Glossary
2.1 For the purposes of this Standard, the following definitions apply.

2.2 APPLIANCE COUPLER - A single-outlet, female contact device for attachment to a fl
part of a detachable power-supply cord to be connected to an inlet (motor attachment plug).

2.3 APPLIANCE PLUG - An appliance coupler type of device having a cord guar
configuration gpecified for use with heating or cooking appliances.

2.31
factory assentbly to utilization equipment for the purpose, of:connection to a luminaire
suspended fan support receptacle.

ATTAGHMENT FITTING — A male (load connected only) component device inten

A

[«

2.4 ATTACH
cable to a recs

ENT PLUG - A male contact device\for the temporary connection of a fl
ptacle, cord connector, flanged equipment power outlet, or other outlet device.

2.5 BULK Sk
unit container.

1IPMENT — Any packaging container having more than one receptacle not p

2.5.1 CONFIGURABLE PLUG —A male contact device employing repositionable blades|
the temporary|connection of a flexible cord or cable to a receptacle, cord connector, or powe
corresponding mating device configuration.

2.6 CONFIGURATION;)LOCKING — A device having a configuration that requires a motio
straight push gr pull o, connect or separate it when used with its mating part.

exible cord as

i and a slot

led solely for
nd/or ceiling-

pxible cord or

ovided with a

| intended for
I outlet, of the

n other than a

2.7 CORD NNECTOR — A female contact device to be wired on flexible cord for use ag

an extension

from an outlet 10 make a detachable electrical connection to an attachment plug or, as
coupler, to an equipment inlet.

an appliance

2.8 CURRENT TAP - A device provided with one set of male blades, one or two female outlets, and

wiring terminals for flexible cord intended either for factory or field wiring.

2.9 ELECTRICAL (FUNCTIONAL) INSULATION — The insulation necessary for the proper

functioning of

the product and for basic protection against electrical shock. This includes all parts relied upon to support
live parts in place, all internal barriers necessary to maintain spacings, and the outlet face portion of all

female devices.

2.10 ENCLOSURE - That part of the device that renders inaccessible all or any parts of the device that

may otherwise present a risk of electric shock, retards propagation of flame initiated
disturbances occurring within, or both.

by electrical
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211 FIXTURE, EQUIPMENT, OR APPLIANCE OUTLET - A receptacle outlet device for mounting on
utilization equipment.

2.12 FLATIRON PLUG - An appliance coupler type of a device having a cord guard and a slot
configuration specified for use with heating or cooking appliances.

2.13 GROUNDING-CONDUCTOR PATH — A path between the grounding pin, blade, or contact and the
grounding terminal or, if the device has no grounding terminal, the point at which the path makes contact
with a part of the metal raceway system, such as a box, box cover, or the raceway itself.

2.14 GROUNDING DEVICE — A device having a 5-15, 5-20, 5-30, 5-50, 6-15, 6-20, 6-30, 6-50, 7-15, 7-

20, 7-30, 7-50, 14-15, 14-20, 14-30, 14-50, 14-60, 15-15, 15-20, 15-30, 15-50, 15-60, L5-15

L5-20, L5-30,

L6-15, L6-20,
L16-20, L16-3
the standard

1681, or a nopstandard configuration that employs one blade, pin, or contact exclusively for

L6-30, L7-15, L7-20, L7-30, L8-20, L8-30, L9-20, L9-30, L14-20, L14-30,L
0, L17-30, L21-20, L21-30, L22-20, L22-30, L23-20, L23-30, TT-R, or MLi2R
configuration illustrated in Figure C1.1 of the Standard for Wiring Device-Con

5-20, L15-30,
configuration,
igurations, UL
grounding.

2.15 HOUSING ADAPTER, ANGLE — A part that is intended to replace a‘portion of an aftachment plug

or cord conng
the device.

ctor housing so that the flexible cord exits the strain relief.in-the same plane

as the face of

2.16 HOUSING ADAPTER, SHROUD - A part that is intended{o be assembled onto an aftachment plug

or cord conne

217 INLET
provide an inf

2.18 POLAFH
that connects

2.18.1 REC
secured to a4
suspended fa

2.19 RECEH
flush-device a

2.20 RECEH
and closure p

ctor to extend the housing beyond the plane of the.face of the device.

— (Motor Attachment Plug) A male contagt device to be mounted on utilization
bgral blade configuration for the connection of an appliance coupler or cord co

IZED DEVICE — A device constructed for connection to a mating device only
related poles of an electrical cireuit.

EPTACLE, CEILING-SUSPENDED FAN SUPPORT — A type of receptacle i

ceiling outlet box. Provides electrical connection and mechanical suppori
h by a factory installed attachment fitting secured to a ceiling-suspended fan.

PTACLE, CLOCK — A flush receptacle having a recessed cord-storage space
over plate;;commonly used with wall clocks.

PTACLE, DISPLAY — A flush receptacle provided with a flush device plate or o

equipment to
hnector.

in the position

ntended to be
I of a ceiling-

in an integral

Litlet box cover
bns where the

lughof plugs that is intended for use in show window floors and similar locati

device is not |

2.21

ketytobesubjectedtoscrubwater:

flush mounting in a plane surface.

RECEPTACLE, DUPLEX - A receptacle having two contact devices on a single mounting yoke for

2.22 RECEPTACLE, FLUSH - A receptacle which is intended for mounting in or on an outlet box, an
outlet-box cover, or a flush-device cover plate for fixed installation on a branch circuit.

2.23 RECEPTACLE, INTERCHANGEABLE or MODULAR - A flush receptacle which is assembled as a
single, duplex or triplex outlet in the field from a system of individual outlet modules, mounting yokes, or
flush device cover plates.

2.24 RECEPTACLE, ISOLATED GROUND - A receptacle having the grounding terminal electrically
isolated from the system ground when installed in a metallic outlet box or raceway system.
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2.241

electronic components that produce light. Two basic types:

RECEPTACLE, LIGHTED - A receptacle employing an integral lens (jewel) and electrical or

a) Power Indicator type — llluminates to indicate power is on.
b) llluminated/Nightlight — llluminates when power is on and may not when controlled by a
photoelectric sensor.

2.24.2 RECEPTACLE, LUMINAIRE SUPPORT - A type of receptacle intended to be secured to a ceiling
outlet box. Provides electrical connection and mechanical support of a luminaire by a factory installed

attachment fitting secured to the luminaire.
225 RECE TACLE, PE?‘I‘DA?‘;T = PUIIU‘dllt |cbcptabica illbiuu‘c dll I |uiuamc VVitil CUVCI Pi
relief means, iptended to be assembled at the end of flexible cord, for use in branch circuit ap

2.26 RECER
outlet box, an
intended to be

2.27 RECEHRA
receptacle, ou
up receptacle
with one or mg

2.28 RECER

means intendéd for flush mounting without the use of a separate flush-device or other outl

connection to
National Elect
recreational vd

2.29 RECEHA
provide for ele

2.30 RECER
electrically sef

2.31 RECEFR
means intend
National Elect

TACLE, POP-OUT — A retractable flush mount receptacle intended for mounti
outlet-box cover, or a flush device plate for fixed installation on a 'branch circ
installed in a wall and other vertical surfaces.

TACLE, POP-UP ASSEMBLY — An assembly consisting of a retractable
Hlet box and flush device cover plate intended for fixed installation on a branch
assembly is suitable for installation in a kitchen or bathroom countertop. They
re receptacle outlets. The outlets are retractable forstorage below the counter

TACLE, SELF-CONTAINED — A receptaclg, which includes an enclosure

pne or more nonmetallic sheathed cables containing copper conductors in ac
rical Code, ANSI/NFPA 70. A self-contained receptacle is primarily used in n
hicles, manufactured buildings, and on-site frame construction.

TACLE, SELF-GROUNDING — A receptacle which includes a spring clip of
ctrical continuity between the grounded device yoke and the mounting screw.

TACLE, SPLIT +A-duplex receptacle having line terminals which are cap
arated.

TACLE,-SURFACE-MOUNT - A receptacle which includes an enclosure
bd for ‘surface mounting without the use of a separate outlet box in accord
ical.Code, ANSI/NFPA 70.

ate and strain
plications.

ng in oron an
it and is only

flush mount
circuit. A pop-
are provided
surface.

hnd mounting
bt box and for
cordance with
hobile homes,

other part to

able of being

and mounting
ance with the

2.32 RECEPTACLE, TAMPER-RESISTANT — A receptacle which by its construction is intended to limit
improper access to its energized contacts in accordance with the National Electrical Code, ANSI/NFPA 70.

2.33 RECEPTACLE, WEATHER-RESISTANT — A flush-type receptacle which by its construction is
intended to provide resistance to the effects of outdoor exposure when installed in accordance with Article
406 of the National Electrical Code, ANSI/NFPA 70.

2.34 SELF-HINGE - A thin molded portion of an enclosure intended to bend during the assembly of a
wiring device to a flexible cord.

2.35 TABLE TAP — A cord connector having more than one outlet and intended to rest on a horizontal
surface while in use.
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2.36 TERMINAL, INSULATION-DISPLACEMENT — A terminal having a contacting member that forces
the conductor insulation aside and presses against the side of the conductor to make contact.

2.37 TERMINAL, PIN-TYPE (INSULATION-PIERCING) — A terminal having a contact pin that punctures
the conductor insulation to contact the current-carrying conductor.

2.38 TERMINAL, PRESSURE-WIRE — A terminal which establishes a connection between one or more
conductors and a terminal plate by means of mechanical pressure without the use of solder. A pressure-

wire terminal may be either of the following types:

a) Clamp-Type — A pressure-wire terminal in which the conductor is held under a pressure plate or
saddle clamp by one or more screws. This type of terminal may be provided in combination with a
wire-b[nding screw terminat.

b) Sejtscrew-Type — A pressure-wire terminal in which the pressure is appliéd)by
screw pearing on the conductor, either directly or through a wire-protecting pad:

c) C

bination Wire Binding/Pressure-Type — A wire binding screw with an integ

pressyre ring. Pressure ring terminals accept both single and multiple.conductors tha
under [the machine formed pressure ring. These terminals may¢be-wired with a sir

using

2.39 TERMI
terminal and

2.39.1 TERI
inserted into
mechanism, |

2.40 TERMI
and is clampe

2.41
mechanical |
the receptac
branch circuit

242 THRO
to a common

he conventional 3/4 loop around the wire-binding screw.

NAL, PUSH-IN — A terminal where the strippedwend of a conductor is pu
e clamping pressure is maintained by a spring mechanism, without the use of

MINAL, SPRING ACTION CLAMP — A terminal where the stripped end of
he terminal and a manually operated .integral lever applies clamping presst
ithout the use of screws.

NAL, WIRE-BINDING SCREW ~"A terminal in which the conductor is bent arg

d directly under the head of the screw when it is tightened.

ching mechanism(s)* It consists of permanently attached pins or tabs located
and is capable of receiving a special purpose connector with leads for cor

TERM%NAL ASSEMBLY, SEPARABLE — A two-piece terminal assembly provided w
I

UGH-WIRING — A wiring method which permits a group of receptacles to be w
branch Circuit.

the end of the

ally machined
t are captured
gle conductor

shed into the
screws.

h conductor is
re to a spring

und the screw

ith an integral
on the body of
nection to the

ired in parallel

243 UNIT

CONTAINER — The smallest carton, package, or container, in which a

receptacle is

packaged. A unit container may contain more than one receptacle if they are not intended to be removed
from the container for individual sale.

3 Components

3.1

Except as indicated in 3.2, a component of a product covered by this Standard shall comply with the

requirements for that component. See Appendix A for a list of standards covering components generally

used in the pr

oducts covered by this Standard.

3.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or
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b) Is superseded by a requirement in this standard.

3.3 A component shall be used in accordance with its rating established for the intended conditions of
use.

3.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain

temperatures not exceeding specified limits, and shall be used only under those specific conditions.

4 Units of Measurement

4.1 When a
value is the re

5 References

5.1
interpreted as

CONSTRUCT]

ALL DEVICE$S

6 General

6.1
maximum am

such as cord g

6.2 A device
the letters "ac'

7 Configura

7.1 The NEN
Standard are i
included in Af
configurations

The ratin

alue for measurement is followed by a value in other units in parentheses, t

e first stated

uirement.

Any undated reference to a code or standard appearing in the requirements of this sta

referring to the latest edition of that code or standard.

ON

gs mentioned throughout this Standardiincluding those mentioned in Table 19
bacity and maximum operating potential in volts for receptacles and other
onnectors or current taps.

is considered to be for use.on either alternating or direct current unless the r
to restrict the use to alternating current.

tions

IA configurations of various attachment plug and receptacle combinations refg
h accordance with Wiring Devices — Dimensional Specifications, ANSI/NEMA
pendix.B’for ease of reference. The figures referenced as Section C1 conta
and.are found in the Standard for Wiring Device Configurations, UL 1681.

ndard shall be

12.1 represent
putlet devices

ating includes

renced in this

WDG6, and are
in non-NEMA

7.2 The PLASA configurations of various attachment plugs and receptacle combinations referenced in
this Standard are in accordance with Entertainment Technology Dimensional Requirements for Stage Pin
Connectors, ANSI/ESTA E1.24.

8 Insulating Materials

8.1 General

8.1.1 All parts that act as the electrical insulation or enclosure of a device shall be made of an insulating
material intended for the particular application and shall comply with the requirements in 8.2.1 — 8.4.1.
Hard rubber shall not be employed.

Exception No. 1: The internal insulating systems of components where component requirements exist are
not required to comply with the requirements in 8.2.1— 8.4.1.
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Exception No. 2: A small part meeting all of the following criteria is not required to comply with the

requirements

a) Its

in821-84.1:

volume does not exceed 0.122 cubic inch (2 cm®),

b) lts maximum dimension does not exceed 1.18 inches (3 cm), and

c) lts location is such that it cannot propagate flame from one area to another or act as a bridge
between a possible source of ignition and other ignitable parts.

Exception No. 3: Fiber or similar material that is equal to or less than 0.010 inch (0.25 mm) thick is not
required to comply with the requirements in 8.2.1 — 8.4.1.

8.1.2 A poly
accordance W

Exception: A
and where n
requirement.

meric material used for electrical insulation or enclosure of live parts shall’b
ith the Standard for Polymeric Materials — Fabricated Parts, UL 746D.

polymeric material that is fabricated in the same location where final’assemf
b blending or compounding operations are involved is not required to co

8.2 Flammgdbility

8.2.1 Anpoly
rating of HB,

for Tests for H
rating of the 1

/-2, V-1, V-0, VTM-2, VTM-1, or VTM-0 in accordance with the requirements 0
lammability of Plastic Materials for Parts in Devices and Appliances, UL 94. T
haterial shall be judged at the minimum thickness employed at the walls and

e fabricated in

ly takes place
mply with this

meric material used for electrical insulation or enclosure of live parts shall have a flame class

f the Standard
he flame class
barriers in the

device which pre critical to the functioning of the insulation or enclosure of the device.

Exception No| 1:

40.1.

Insulating materials employed in a self-contained receptacle shall instegd comply with

Exception No
flammability
Evaluations,

2: A polymeric materiallthat complies with either the 12 mm or 20 mm (3
est described in the Standard for Polymeric Materials — Use in Electric
UL 746C, need not-have a flammability class rating.

/4-inch) flame
al Equipment

8.3 Electricpl properties

8.3.1 A pol
Comparative

meric\material used for electrical insulation or enclosure of live parts|shall have a
Tracking Index (CTI) rating of 175 V or greater or a performance level class of Tt least 3.

Exception No. 1: A polymeric material used for electrical insulation or enclosure of live parts is not
required to comply with this requirement if it complies with the Comparative Tracking Index Test, Section
60.

Exception No. 2: A polymeric material used in an enclosure that is separated through air by more than
1/32 inches (0.8 mm) from uninsulated live parts and more than 1/2 inch (12.7 mm) from arcing parts is not
required to comply with this requirement.

8.3.2 A polymeric material used for electrical insulation or enclosure of live parts shall have Hot Wire
Ignition (HWI) and High-Current Arc Resistance to Ignition (HAI) ratings or performance level classes of at
least those shown in Table 8.1 for the flame class rating determined in accordance with 8.2.1. For
materials with other than VTM flammability classifications, the HWI and HAI ratings of the material shall be
evaluated using the specimen thickness employed in the end product or nominal 1/8 inch (3.2 mm)
thickness, whichever is greater.
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Exception No. 1: A polymeric material used for electrical insulation or enclosure of live parts is not
required to comply with the HWI requirements if it complies with the Glow Wire Test, Section 61.

Exception No. 2: A polymeric material used for electrical insulation or enclosure of live parts is not
required to comply with the HAI requirements if it complies with the High-Current Arc Resistance to Ignition
Test, Section 62.

Exception No. 3: A polymeric material used in an enclosure of an attachment plug or cord connector
which does not enclose live parts, or which encloses insulated live parts where the insulation thickness is
greater than 0.028 inches (0.71 mm), is not required to comply with the HWI requirements.

Exception No. 4: A polymeric material used in an enclosure that is separated through air by more than
1/32 inches (0} 8 mm) from uninsulated live parts and more than 1/2 inch (12.7 mm) from arcing parts is not
required to comply with the HWI and HAI requirements.

Exception Nol|5: Insulating materials employed in a self-contained receptacle shall insteafl comply with
40.1.

Hot wire ignition (HWI) and high-current a-ll'-gt::eesiss-:ance to ignition (HAI) ratings of ihsulating
materials
HwIP4 HAIc¢
Flammability Mean ignition time
classifi¢ation? (sec) PLC Mean no. of arcs PLC
V-0, VIM-0 7andupto 15 4 15 and up to 30
V-1, VIM-1° 15 and up to 30 3 15 and up to 30 B
V-2, VTM-2 15 and up to 30 3 15 and up to 30 B
HB 30 or more 2 60 or more

a Flammabi|ity classification — Described inthe 'Standard for Tests for Flammability of Plastic Materials for Parts in
Devices andl Appliances, UL 94.
b Hot Wire Resistance to Ignition — Deseribed in the Standard for Polymeric Materials — Short Term Property Ejaluations,
UL 746A.
¢ High-Currént Arc Resistance(to Ignition — Described in UL 746A.

4 Mean ignifion time and mean ho. of arcs to be used to evaluate Filament Wound Tubing, Industrial Laminates,
Vulcanized Fiber, and similar polymeric materials only. All other materials are to be judged using the performapce level
class valueg.
¢ polymeric material subjected to the flammability test with either the 12 mm or 20 mm (3/4-inch) flame in accofdance
with Exceptlon‘Ne.2 to 8.2.1 shall comply with the PLC for a V-1 rating.

8.4 Thermal properties

8.4.1 A polymeric material used for electrical insulation or enclosure of live parts shall have the relative
thermal index ratings shown in Table 8.2 for the specific application of the insulating material. For materials
with other than VTM flammability classifications, the material shall be evaluated using the specimen
thickness employed in the end product or nominal 1/8 inch (3.2 mm)thickness, whichever is greater.

Exception: The following generic materials having readings of 65 or less on the Shore Durometer D scale
(when measured for 5 seconds at an ambient temperature of 23.0 +2.0°C (73.4 +3.6°F)) are acceptable for
use at 60°C (140°F) based on their successful completion of the appropriate accelerated aging test
described in Accelerated Aging Tests, Section 66:

a) Ethylene/Propylene/Diene (EPDM)
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b) Natural Rubber (NR)

c) Neoprene (Chloroprene Butadiene) Rubber (CBR)

d) Nitrile Rubber (NBR)

e) Polyvinyl Chloride (PVC) and its copolymers

f) Silicone Rubber (SIR)

g) Styrene (Butadiene) Rubber (SBR)

h) Thermo Elastomeric [TEE; includes Thermoplastic Elastomers (TPE) and Ethylene Propylene

Therr Up;dotib Rubber (EPTR)]
Table 8.2
Minimumn relative thermal indices of insulating materials used in insulation and enclosure
applications
Minimum relative thermal index®, Degrges C
Mechanical with Meghanical

Application Electrical impact® withgut impact
Permanenily-wired devices (including appliance, fixture
and equiprent outlets, inlets, and receptacles 80¢ 60° 80¢
Cord-conngcted devices (including attachment plugs,
cord conngctors, and current taps) 60° 60° 60°
@ Relative Thermal Index — Described in the Standard for Polymeric Materials — Long Term Property Evaluati¢pns, UL
746B.
b For indudtrial laminates, vulcanized fiber, and similar polymeric materials, the material's minimum RTI for Mechanical
shall be evialuated using the values specified for MeChanical Without Impact.
¢ For devices containing fuses, the minimum thefmal indices shall be the values shown above or the temperafure
measured pn the insulating material during{he.Fuseholder Temperature Test, whichever is greater. See Sectjons 78, 88,
99, and 12f1.

8.5 Vulcaniged fiber
8.5.1 Vulcanized fiber is:not prohibited from being used for insulating washers, separatorg, and barriers,

but shall not g

8.5.2 Vulcar

e used as¢he sole support of live parts.

ized fiber shall comply with the requirements in 8.2.1 — 8.4.1 and shall be moi

in accordanc

sture-resistant

with 64.1 and 64.2

8.6 Sealing

compounds

8.6.1 A sealing compound shall be insulating, waterproof, and shall not soften at a temperature of 65°C
(149°F). The softening point is to be determined using the Standard Test Methods for Softening Point of
Resins Derived from Naval Stores by Ring-and-Ball Apparatus, ASTM E28.

8.6.2 Sulphur shall not be employed as a sealing compound.

8.7 Fuse enclosures

8.7.1 A fuse enclosure shall be of a moisture-resistant material in accordance with 64.1 and 64.2. Fiber
and similar absorptive materials shall not be used for the enclosure of a fuse.
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8.7.2 A polymeric material classified as Type V-0, V-1, or V-2 is considered as having flammability
properties acceptable for use as the enclosure of a fuse.

9 Enclosure

9.1 General

9.1.1
assembled usi

ng all essential parts (described in 9.1.5) and installed in the intended manner.

A device shall have live parts protected against exposure to contact by persons when fully

Exception No. 1: Male blades which are energized only when mated with the corresponding outlet are not

required to co

ply with this requirement.

Exception No
outlet box wh
requirement.

9.1.2 Accesq
grounding-con

Exception: Ac
to comply withj

9.1.3 Access
and wiring oth
failure of wirin
strand length
accordance w

9.1.4 In ordg
assembled in
(described in

opened or ren
(13.3 N) to an
angled before
or dead-metal

a) The

2: Exposed wiring terminals or other live parts enclosed within equipmeén
en the device is installed in the intended manner are not required [fo cor

ible dead-metal parts of a grounding device shall be conductively conr
ductor path through the device.

Cessible dead-metal parts electrically insulated froni.current-carrying parts ar
this requirement.

ible dead-metal parts of a nongrounding deyvice shall be electrically insulated 1
er than the complete flexible cord so thatithey are unable to be energized by
g terminals (such as loosening of screws), or damaged or broken wiring. W
affects whether a device complies\With this requirement, the device shall
th Reference No. 3 to Table 193.1, See 9.1.7.

r to judge the accessibility._of a live or dead-metal part, the device is to

accordance with the manufacturer's instructions, except that any none
D.1.6) that are able {o" be opened or removed by the user without using a

noved. The probe-shown in Figure 9.1 is to be applied with a force of not m
y depth that recessing will permit. The probe is to be rotated, changed in co
during, and after application to any position that is necessary to examine the
part is determined to be accessible when:

part-is-contacted by the probe, or

b) The

{ or within an
nply with this

ected to the

b not required

rom live parts
stray strands,
hen the stray
be marked in

be wired and
5sential parts
ool are to be
ore than 3 Ibf
hfiguration, or
device. A live

part is located in a hole larger than 7.1 mm (9/32 inch) in diameter and reces

sed less than

4.8 mm (3/16 inch).
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Figure 9.1

Articulate probe with web stop
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9.1.5 A separable part is considered essential for the operation of the device if it employs a latch or
detent or requires use of a tool to remove, and if it performs any of the following functions:

a) Encloses or completes the enclosure of current-carrying parts other than those on the male face
of an attachment plug or current tap;

b)

removed for wiring;

c) Mechanically secures flexible cord to pin-type terminals; or

d) Provides for the placement and removal of a fuse.

Encloses or completes the enclosure of the flexible cord from which the jacket has been

9.1.6 A sepd
essential for th
latch or detent

a) Pro

b) Eng
plug or

c) Pro
9.1.7 With rd

two insulated
insulated cond

rable part (such as an insulating face cover, disc or strain relief clamp) is)n
e operation of the device if it can be removed without the use of a tool or-withg
and if it performs any of the following functions:

ides strain relief;

pt considered
ut defeating a

loses wiring terminals that would otherwise be exposed on-the*male face of an attachment

current tap; or

ides access to a fuse through the male face of an attachment plug or current t

spect to 9.1.5(b), the enclosure of a flexible cotd is not considered to be co
conductors of a parallel-type cord are split apart or where the jacket is rem
uctors of a jacketed-type cord.

9.2 Male faces and wire terminations

9.2.1 The wi
when the devi

e terminations of a 15 or 20.A attachment plug or current tap shall be comple
Ce is wired on flexible cord.and assembled as intended, using only those part

the operation

f the device (dead-front{construction). See 9.1.5 and 9.1.6.

9.2.2 An exposed live part on/theface of an attachment plug or current tap rated other th
shall be provifled with an insulating disc or face cover that is at least 0.028 inch (0.71 n
completely colers all exposed live parts. Any unfilled openings on a face cover or disc
multiple clearance openings to enable its use with a number of blade arrangements are
opposite the anticipateéd)insulating face of the corresponding outlet device.

.

mplete where
bved from the

tely enclosed
5 essential for

an 15 or 20 A
hm) thick and
provided with
to be located

9.2.3 An insylating disc or face cover intended to be opened or removed to provide acces

5 to the wiring

terminals shall be mechanically secured after wiring by one or more screws, latches, or detents that
cannot be unintentionally opened or removed. A cover that is held in place by only friction without any
positive detent action is not considered mechanically secured and is to be subjected to the Secureness-

Of-Cover Test

described in Section 72.

9.2.4 An insulating disc or face cover shall enclose the wiring terminal compartments with a fit at the
periphery that will not permit the entrance of a 0.030 inch diameter (0.76 mm) probe.

Exception: A notch may be provided in the cover to facilitate removal but only in areas remote from wiring
terminals so that unclamped live strands cannot reach the opening. The notch is to comply with all of the

following:

a) It shall not be deeper than 1/8 inch (3.2 mm) from the periphery;

b) It shall not be wider than 3/8 inch (9.5 mm) along the periphery of the cover; and
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¢) It shall not be located within 3/8 inch (9.5 mm) of the binding screw head as measured from the
closest point in the notch periphery.

9.2.5 A device with a separable face cover shall be capable of being properly wired with the maximum
size of the heaviest-duty type of flexible cord intended without inhibiting the full seating of the cover. The
flexible cord used to determine compliance shall either:

a) Have an ampacity at least equal to the rating of the device configuration;
b) Be of the type and size marked on the device; or

c) Be of the maximum size that can be accommodated by the cord-entrance opening into the
device

9.2.6 An att
cover attache|

hchment plug or current tap with a separable face cover or disc shall belshjpped with the

1 to the device but not necessarily mechanically secured.

10 Current{Carrying Parts

10.1 General

10.1.1 Iron pr steel, plated or unplated, shall not be used for parts that are depended|upon to carry
current.

Exception No| 1: Stainless steel may be employed for a part not subject to arcing.

Exception Ng
cadmium plaf
screws if thes

Exception Nd.

prohibited wh

10.1.2 A cu
mounted if su

10.1.3 Unin
required in 14

. 2: A steel that is corrosion-resistant (stainless) or is protected agains
ing, zinc plating, or an equivalent protective coating, may be used for wire-bil
e parts are not depended upon to-carry current.

3: Iron or steel current-gatrying parts employed on a flatiron or applianc
bn protected against corresion by a metallic plating or other metal coating. See

frent-carrying part )shall be restricted from turning relative to the surface
ch turning would adversely affect the performance of the device.

bulated Jlive, parts shall be secured in place so that a reduction in the spacing
.1 is notlikely.

10.2 Contad

corrosion by
hding nuts and

b plug are not
52.1.

bn which it is

s below those

ts

10.2.1 Female contacts and associated live parts in the contact opening of an outlet device that can be
touched by the probe illustrated in Figure 10.1 shall be recessed from the plane of the opening a distance
not less than 1/4 of the maximum straight-line dimension of the opening, or 3/64 inch (1.2 mm), whichever
is larger. That plane nearest the face of the device having the minimum opening for the pin or blade
clearance is to be used to determine the minimum recess. Bevels, tapers, or other expansions of the
opening to the face of the device do not affect the measurement. The probe in Figure 10.1 is to be inserted
point first as far as possible in the opening without distorting the perimeter of the opening. The maximum
straight-line dimension is the maximum-length straight-line that will fit within the opening at the plane of
measurement.

Exception No. 1: A cord-connector having a 1-15R configuration shall comply with 23.1.1.
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Exception No. 2: Devices having openings that close upon removal of the attachment plug are not
required to comply with this requirement.

Exception No. 3: Specific-purpose devices intended only for disconnecting use (see 192.6), are not
required to comply with this requirement.

Figure 10.1
Probe

1/4 INCHpip —

(6.4 mm)
e — _;%L}_

e CONVENIENT — <" mf |=— 1/8 INCH
LENGTH (3.2 mm)

PA190

11 Grounding and DeadMetal Parts

11.1  The follpwing gfounding parts shall be of copper or of a copper-base alloy:

a) Thelgreunding pin, blade, or contact,

b) The grounding-conductor path through an attachment plug, current tap or cord connector,
except for a metal housing or armor, and

c) The grounding-conductor path through a receptacle up to the strap, yoke, or other mounting
means.

Exception: A rivet, bolf, or clamp that is used to secure parts in the grounding-conductor path, but which is
not an essential conductor in the grounding-conductor path, may be of steel or its equivalent.

11.2 A copper-base-alloy rivet that is used to secure parts in the grounding-conductor path, or that forms
a part of the grounding-conductor path, shall not contain less than 80 percent copper.

11.3 The grounding-conductor path connections in a grounding device shall be secured by riveting,
bolting, welding, or equivalent means.
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Exception: Another form of connection employed in a cord connector is not prohibited when the
connection complies with the requirement in Potential Drop in Grounding Connections Test, Section 101.

11.4 The grounding pin, blade, or contact, of a grounding device shall be permanently attached to the
body of the device.

Exception: A device in which the grounding member is mounted in soft rubber or similarly flexible material
is not precluded by this requirement. The requirement contemplates that the element is to be secured in a
manner so that it is not readily removable or movable.

11.5 Grounding and other dead metal parts shall be secured in place so that a reduction in spacings

below those required in 14.1 is not likely.

11.6 The grounding terminal of a grounding device shall be connected to the contact-that

use for equiy
grounding cg
Dimensional
1681. The gr(
is readily recq
Marking of Te

11.7 Dead-n

Exception: D4
cords (see 9.1

11.8 Acond
of being grou
grounding de
wiring terming

Exception: A

contact, but w
is not prohibi
connection be

11.9 Dead n
and wiring otH

ment grounding. For devices having one of the standard grounding,conf
ntact is identified by the letter "G" in the corresponding figuredin Wiri
Bpecifications, ANSI/NEMA WD6, and in the Standard for Wiring|Pevice Con
unding terminal shall be permanently identified in accordance with 194.1.1 in
gnizable during installation. See also 19.1, 24.1, 29.1.2, and-Section 194, Ide
‘minals.

bad-metal parts isolated from current-carrying parts and wiring other than co
.7) are not required to comply with this requirement.

Lictive connection between a blade;pin, or contact, and an exposed dead-met
nded in service, such as the mounting strap, yoke, or body armor, shall be pro
vice. A nongrounding device;with exposed dead-metal parts shall not be p
| identified for an equipment'grounding conductor. See also 19.4 and 24.2.

honstandard-configuration device that does not employ a dedicated grounding
hich uses body-armor or similar exposed metal parts as an equipment groun
fed from being provided with an equipment grounding terminal only when 1
tween the-grounding terminal and the exposed metal parts is obvious to the in

netal parts of a device for use in nongrounding applications shall be insulated
er‘than the complete flexible cord so that stray strands, failure of wiring termi

is intended for
gurations, the
ng Devices —
igurations, UL
a manner that
ntification and

hetal parts of a grounding device shall be conductively’connected to the groundling-conductor
path through {he device. See 9.1.2.

mplete flexible

bl part capable
vided only in a
rovided with a

y blade, pin, or
ing conductor
he conductive
staller.

from live parts
nals, or failure

dead-maetal narie-—Saoan QO 41 2

of wiring shall

11.10

not anaorai—oa o ihla
NTOT OOz atll SSToC U adThCtarpants T T I 1 O7

against corrosion.

Iron or steel other than machine screws, washers, nuts, and stainless steel parts shall be protected

Exception: Parts determined to comply with 31.2.4 and 52.1, are not required to comply with this

requirement.

12 Terminals

12.1

12.11

General

When a device is intended for the connection of conductors, a means shall be provided for

connection such as a wire-binding screw or pressure-wire type wiring terminal, or a lead that is factory-
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assembled by means of soldering, welding, riveting or crimping. A wire-binding screw terminal shall not be
used for the connection of circuit wires to a device rated more than 30 A and intended for connection to
conductors greater than 10 AWG (5.3 mm?).

Exception: Other forms of construction, such as push-in or insulation-displacement terminals, may be
accepted if the mechanical features and current-carrying capability are equivalent to those of the
connections mentioned above. See also 20.1.1, 25.1, 30.2.1, and 30.3.1.

12.1.2 A terminal provided for the field connection of a grounding conductor shall employ a mechanical
clamping means that does not depend upon solder for the connection of the wire.

12.2 Wire-binding screw terminals

12.2.1 A wiripg terminal that involves a wire-binding screw shall have upturned lugs, ot the|equivalent, to
hold a wire ungler the head of the screw.

12.2.2 A terminal plate that has a tapped hole for a wire-binding screw shall be of 0.030 irjch (0.76 mm)
or thicker metal and shall not have fewer than two full threads in the metal. A'binding screw that has 32 or
more threads per inch (per 25.4 mm) with a terminal plate formed from stock 0.030 inch (076 mm) thick,
may have the metal extruded at the tapped hole to provide two full threads for the binding screw.

12.2.3 A wirg-binding screw shall thread into metal.

12.2.4 The minimum size and maximum number of threads per inch (per 25.4 mm) for & wire-binding
screw shall be|as indicated in Table 12.1.

Table 12.1
Sizes of/terminal screws
Maximum number of threads per
Rating|of device in amperes Minimum size of screw inch (per 25.4 mm)
15 or less 6° 36°
20 8P 32°
30 8 32

@ No. 5-40 4crews may bewsed on devices intended only for other than outlet-box use.

® No. 6-36 gcrews with-a{0.296 inch diameter (7.52 mm) or larger head may be used for terminals on attachmént plugs
and cord cdnnectors: \On the device with a 5-20 configuration, the terminal screw that is used for connecting the
grounding gonducter to the outlet box shall not be smaller than No. 6-36.

®No. 8 or Igrger screws having more than the number of threads per inch (per 25.4 mm) indicated may be usegd for

terminals whetrtheassembly compties withrthe Tighteming Torque Test, Section 69:

12.2.5 Areceptacle or inlet rated 30 A or less and employing wire-binding screw terminals for connection
to copper branch circuit conductors only, shall comply with the general performance requirements for
receptacles, Sections 110 — 125, or the general performance requirements for inlets, Sections 85 — 88, as
applicable.

12.2.6 In addition to the requirements in Sections 110 — 125, a receptacle rated 15 or 20 A and
employing wire-binding screw terminals for connection to copper and/or aluminum branch circuit
conductors shall comply with the CO/ALR Type requirements contained in 35.1.

12.2.7 The tightening torque for the wire-binding screw terminals shall be specified by the device
manufacturer and shall be marked as described in Reference No. 4 of Table 193.2 for inlets and
Reference No. 18 of Table 193.4 for receptacles.
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12.3 Soldering lugs

12.3.1 A terminal plate for a soldering lug shall be at least 0.050 in (1.27 mm) thick and shall not have
fewer than two full threads in the metal for a terminal screw.

12.4 Pressure-wire terminals

12.4.1 A terminal plate for a pressure-wire terminal shall be at least 0.030 inch (0.76 mm) thick and shall
not have fewer than two full threads in the metal for a terminal screw.

12.4.2 A pressure-wire terminal intended for the connection of branch circuit conductors to an inlet or
receptacle shallhe investigated in accordance with Table 12 2

Table 12.2
Pressure-wire terminals used in receptacles and inlets

Pressure-wire

Use Current rating terminal type Reference paragraphs
<30A Clamp 89.2,1268
Copper wife only Setscrew 12.4:3,89.1, 126.2
>35A Clamp 12043, 89.1, 126.3
Setscrew 12.4.3,89.1,126.3
Copper or pluminum
wire All All 12.4.3,36.1, 126.1

12.4.3 The {ightening torque for the pressure-wire terminals designated in Table 12.2 shall be specified
by the device|manufacturer and shall be marked as described in Reference No. 4 of Table 193.2 for inlets
and Referencg No. 18 of Table 193.4 for regeptacles. The specified tightening torque shall npt be less than
90 percent ofthe value employed in thestatic heating test in the Standard for Equipment W{ring Terminals
for Use with Aluminum and/or Copper.Conductors, UL 486E, for the maximum wire size cofresponding to
the ampere rgting of the device.

Exception: A fesser torque valueé is not prohibited when the connector is investigated in aqcordance with
the Standard for Wire Connectors, UL 486A-486B or UL 486E using the lesser assigned torque value.

12.5 Combination.wire binding/pressure-wire terminals

12.5.1 A redeptacle or inlet employing a combination wire binding/pressure-type terminal ghall be limited
to 10, 12 or 14 AWG conductors. The terminals shall comply with the applicable performance
requirements as specified in the Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

12.5.2 A receptacle or inlet employing a combination wire binding/pressure-wire terminal for connection
to copper branch circuit conductors only, shall comply with the general performance requirements for
receptacles, as specified in Sections 110 — 125 and 90, Combination Wire Binding/Pressure Wire-Type
Terminals, or the general performance requirements for inlets, Sections 85 — 88, and 90 as applicable.

12.5.3 In addition to the requirements in 12.5.2, a receptacle rated 15 or 20 A and employing a
combination wire binding/pressure-type terminal for connection to aluminum branch circuit conductors
shall also comply with the CO/ALR Type requirements contained in 35.1.
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12.6 Spring action clamp terminals

12.6.1 In addition to the requirements contained in this standard, a device employing a spring action
clamp terminal shall also comply with the applicable requirements, as specified in the Standard for
Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors, UL 486E. All tests shall be
investigated with minimum and maximum conductor AWG size and for each type of conductor (solid and
stranded), for each device construction.

Exception: The spring-action clamp terminals of a Hospital Grade attachment plug or cord connector
complying with Strain Relief Tests in Supplement SC — Hospital Grade Devices, shall not be subjected to
the mechanical sequence (Secureness and Pullout) of the Standard for Equipment Wiring Terminals for
Use with Aluminum and/or Copper Conductors, UL 486E.

12.6.2 A receptacle or inlet employing spring action clamp terminals are intended for-eith¢r stranded or
solid or both, qopper wire only.

12.6.3 A recgptacle or inlet employing spring action clamp terminals are intended for the cpnnection of a
single conducfor only.

12.6.4 An atjachment plug or cord connector employing spring action-clamp terminals ar¢ intended for
the connectior] to flexible cord only.

12.7 Attachment fitting

12.7.1 An atjfachment fitting may only be factory assembled to utilization equipment for the purpose of
connection to g luminaire and/or ceiling-suspended farisupport receptacle of the same manufacturer.

12.7.2 An attachment fitting shall have securement redundancy when inserted into eith¢r a luminaire
and/or ceiling-puspended fan. Compliance is checked by visual inspection.

12.7.3 An atfachment fitting when fully/inserted as intended into either a luminaire or ceiling-suspended
fan receptacle|shall bond all dead metal to the receptacle grounding terminal.

12.7.4 An atjachment fitting_shall be configured in such a manner as to prevent interchangeability with
differently rated receptacles.\t shall not be possible to mate an attachment fitting with either ja luminaire or
ceiling-suspended fan support receptacle having a lower rating as identified in Table 12.3.

Table 12.3
At H T H 1 oy
Laal1] L\1LJ IU
Attachment fitting load Intended receptacle Receptacle rating
rating
50 Ib. Luminaire Support Receptacle Luminaire/Fixture 50 Ib Minimum
Luminaire Support
351b. Ceiling-suspended Fan Support Receptacle # Fan Support 35 Ib. Minimum Luminaire/Fixture
Fan Support 50 Ib. Minimum
50 Ib. Ceiling-suspended Fan Support Receptacle # Fan Support 50 Ib. Minimum Luminaire/Fixture
Fan Support 50 Ib. Minimum
70 Ib. Ceiling-suspended Fan Support Receptacle ? Fan Support 70 Ib. Minimum Luminaire/Fixture
Fan Support 70 Ib. Minimum
2 |dentified load rating shall be specified by the manufacturer and so marked. See Table 193.1 and Table 193.4 for marking details.
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12.7.5 An attachment fitting and luminaire or ceiling-suspended fan support receptacle which utilizes
slip-ring contacts shall comply with the slip-ring connection requirements in accordance with the UL 335,
Standard for Cord Reels. Slip-ring testing shall be performed on the complete assembly consisting of the
attachment fitting and luminaire or a ceiling-suspended fan support receptacle.

12.7.6 An attachment fitting shall comply with the applicable attachment plug requirements contained in
this standard. The attachment plug fitting shall also comply with the UL 514A, Standard for Metallic Outlet

Boxes as a component of either a luminaire or ceiling-suspended fan support receptacle.

13 Cord Entry and Strain Relief

13.1

A device intended for connection to flexible cord shall be provided with a means of strain relief so

that a pull on
strain relief m
102.

Exception: TH
a flexible corg
restrict a pul
conductors ar

13.2 A devig
to the conduc

a) We

b) So
that a

13.3 A devi
provided with

a) An
b) A

c) S
knot

n[eans for snubbing,/or
p

the flexible cord will not be transmitted directly to the wiring terminations. Aece
eans shall be determined by the test described in Integrity of Assembly Test,

e strain relief provided on a device intended solely for factory assembly to the
shall be subjected to the Integrity of Assembly Test, SectionsX1 or 98, but is
on the flexible cord from being transmitted directly to the-wiring terminat

e terminated as described in 13.2(a).

e intended solely for factory assembly to the condctors of a flexible cord is td
ors by:

Iding, riveting, crimping, or the equivalent, of:

bull on the conductor will not be transimitted directly to the connection.

ce intended for use with Type SP, SPT, or other parallel-conductor flexible
one of the following means-for securing the individual conductor insulation:

integral strain relief, not external to the body of the device,

ce within the\device for a strain-relief knot. If a knot is to be used, all surface
ay bear-shall be smooth and well-rounded.

ptability of the
Sections 75 or

conductors of
not required to
ons when the

be connected

dering, when an offset or one or moretright-angle bends in the conductor ar¢ employed so

cord, shall be

5 on which the

le provided on

not be longer

13.4 The diameter of a round cord-entry hole or the minor axis of an oblong cord-entry ho
a device intewwmmmmwm

than 1/4 inch (6.4 mm).

13.5 A metal-covered device intended for connection to a flexible cord shall be provided with an
insulating bushing of porcelain, phenolic or cold-molded composition, or other insulating material with
equivalent properties.

Exception No. 1: Hard fiber is acceptable for the bushing if the fiber is not less than 3/64 inch (1.2 mm)
thick, and it is so formed and secured in place that it will not be affected by ordinary conditions of moisture.

Exception No. 2: If the metal covering (armor) of a device is not in proximity to the cord-entry hole, and the
insulating material of which the plug is made serves as a smooth, well-rounded bushing for a flexible cord,
a separate insulating bushing is not required.
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Exception No. 3: A metal-covered device with a metal cord grip infended specifically for use with a
Jacketed type of flexible cord, such as Type S or SJ is not required to have an insulating bushing.

14 Spacings

14.1 The spacings maintained through air or over surface shall be a minimum 3/64 inch (1.2 mm) for a
device rated 250 V or less, and a minimum 1/8 inch (3.2 mm) for a device rated more than 250 V, between

the following:

a) Uninsulated live parts of opposite polarity;

b) An uninsulated live part and a dead-metal part that is likely to be grounded or exposed to

contac
device

Exception No
requirements

Exception No.

Exception No.
inch (7.1 mm)

IUy MCISUITS VV;IUII t;lc dUVibU ;D ;IIDtd“CU‘ as iIItCIIUICUI, ;Ilbiuulillg d IIIUtai Dul_fabt
is mounted in the intended manner or a metal face plate used with a flush rece

1: The grounding terminal of a flush receptacle shall instead comply wit
n 31.2.1.

2: A self-contained receptacle shall instead comply with thexspacing requirem

3: A dead-metal screw head, rivet, or the like, which iSdocated in a hole not la
in diameter and recessed not less than 3/16 inch (4,8/mm) is not considered

on which the
ptacle.

h the spacing

ents in 44.1.

rger than 9/32
0 be exposed

to contact by pgersons after the device is installed in the intended.manner.
14.2 In mea
polarity, or bef
spacing by ar
measurement

suring a spacing, an isolated dead-metal-part interposed between live parts of opposite
ween a live part and a grounded or exposed dead-metal part, is considered [to reduce the
amount equal to the dimension of-the isolated dead-metal part in the difection of the

15 Assembly

15.1 General

15.1.1 A devjce shall be capable of being readily wired as intended.
15.1.2 Electy

current-carryir

ical contaet'shall be reliably maintained at any point at which a connection is made between

g partsy

15.1.3 An oy
outlet is asse

tlet\device shall have live parts protected against exposure to contact by perdons when the

hihlasd oA tnotallad oo intanAad
orTcUanrnuirrsStancU asS mTitcTiacar

15.1.4 When internal connections exist in a multiple-outlet device, similar and corresponding contacts of
individual outlets shall be connected together.

15.1.5 A device having female contacts shall be constructed so that a standard attachment plug of the
same configuration and with maximum length blades is capable of seating properly without exposure of
the blades between the plane of the face of the plug and the plane of the rim of the female contact device.

Exception: Exposure of the wide side of the blade for a distance of 1/32 inch (0.8 mm) or less (measured
along the length of the blade) is acceptable, and exposure of the narrow side of the blade is acceptable if
the exposed area is recessed for a distance not shorter than the length (measured along the blade) of the
exposed area.
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15.2 Grounding and polarization

15.21 A grounding outlet device shall be so constructed that the grounding member of the
corresponding attachment plug cannot be inserted by hand into any outlet slot to touch the live contact.

15.2.2 A device consisting of two or more pieces shall be such that polarization cannot be defeated by
improper assembly during installation.

15.2.3 A cord connector or current tap having a 1-15R nonpolarized configuration shall not
accommodate an attachment plug having polarized blades to the extent that the wider (polarized) blade
can make electrical contact with either outlet device contact. Compliance shall be determined by the test

described in Improper Insertion Test, Section 100.

15.2.4 A coid connector or current tap having a 1-15R polarized configuration shall netiac

attachment pl
(polarized) b
Compliance ¢

15.3 Mating

15.3.1 A ge
Specifications
Entertainmen
be constructs
established a

Exception No
Exception Ng
increase the

comply with th

15.3.2 Ano
intended for u

15.3.3 A ma3
device of an

Lig having polarized blades in other than the intended orientation to the lextent
ade can make electrical contact with the contact of the narrower (non-p
hall be determined by the test described in Improper Insertion TestxSection 10

and interchangeability

heral-use device, including any configuration illustrated in Wiring Devices
, ANSI/NEMA WD6, the Standard for Wiring_ Device Configurations, UL
Technology Dimensional Requirements for Stage Pin Connectors, ANSI/EST
bd so that electrical continuity between respective and similarly markec
Itomatically when the mating plug and outlet'device are connected together.

1: A 2-pole non-polarized device is.fiot required to comply with this requireme
. 2: A special-purpose device for use in equipment where intermixed conn
risk of fire, electric shock,_injury to persons, or damage to equipment, is n

is requirement.

Litlet device shall ngt accommodate an attachment plug other than one that
se with the outlet,

ommodate an
that the wider
olarized) slot.
D.

- Dimensional

1681, or the
A E1.24, shall
| terminals is

nt
ections do not

ot required to

is specifically

le or female-device that is capable of making a conductive connection with a female or male

established general-use design shall be constructed and rated for comple

interchangealbility with the established design. An established general-use design is consids

e and correct
pred to include

any of the foll

bWing:

a) Any of the configurations outlined in Wiring Devices — Dimensional Specifications, ANSI/NEMA

WDG6;

b) Any of the configurations outlined in the Standard for Wiring Device Configurations, UL 1681;

c) Any of the configurations identified in Entertainment Technology Dimensional Requirements for

Stage

Pin Connectors, ANSI/ESTA E1.24;

d) Another configuration that is an American National Standard configuration; or

e) A special-purpose configuration that is acceptable for use in one of the wiring systems that

compli

es with the National Electrical Code, ANSI/NFPA 70.

Exception: A special-purpose receptacle configuration that will not accept any standard general-use plugs
shall be permitted to accept a modified general-use plug that will also be accepted by the mating general-
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use receptacle. (For example, a receptacle for use in a hazardous location that is intended to supply
hazardous-location equipment provided with a modified plug that may be used in either an ordinary or
hazardous location.)

15.3.4 A male or female device of an established general-use design shall comply with the dimensions,
spacings, and the relative arrangement of blade and contact slots required by one of the following:

a) Wiri

b) The

ng Devices — Dimensional Specifications, ANSI/NEMA WDG6;

Standard for Wiring Device Configurations, UL 1681;

c) Entertainment Technology Dimensional Requirements for Stage Pin Connectors, ANSI/ESTA

E1.24;

r

d) Oth

15.3.5 Attaclhment plugs, cord connectors, current taps, and receptacles that-have diffe

ratings shall n

Exception No.
single and ide

Exception No
configuration

installation in
be used on cin

Exception No.
with fuses, thd
from mating w

Exception No.
and 5T100) a
intended for u

15.3.6 An o
attachment plu

Exception: Th

br American National Standard.

bt be interchangeable with one another.

ptical voltage rating only.

2: A special-purpose configuration that will “aof mate with a standard
bhall be permitted to have multiple current and oltage ratings if the device i
acilities where it will be serviced only by qualified personnel, and where the co
Cuits with one of the device's rated currents,oltages and frequencies through

3: Plugs, cord connectors, and curfent taps for use on flexible cords, or tha
t have a lower current rating, as_described in Exception No. 1 to 192.1, are
th corresponding devices with the’standard current rating and the identical vol

4: Devices of the ANSIVESTA E1.24 Standard, Type 5 configurations (5T2(
‘e identified as dual-rated voltage devices ("125 — 250 V"). These configura
be on grounded-neuatral electrical circuits.

Litlet device thaving a nongrounding configuration shall not accept a g
g.

b Jockinig grounding device illustrated in Standard for Wiring Device Configurat]

Figure C1.1 a

rent electrical

1: A 20-A outlet device is not prohibited from accommodating a 15-A attachment plug for a

general-use
5 intended for
nfiguration will
but the facility.

are provided
not prohibited
age rating.

, 5T30, 5T60
tions are only

rounding-type

fons, UL 1681

d mdrked "Hospital Only" shall be permitted to be interchangeable with other

nongrounding

general-use deviceswhichare 1ot SO Tmarked:

15.4 Fuseholders

15.4.1
components.

An enclosure shall be provided for the fuse or fuses in a device intended to accommodate such

15.4.2 A fuse enclosure shall reduce the risk of persons unintentionally contacting uninsulated live parts
of the fuse and fuseholder.

15.4.3 A fuse enclosure shall confine the effects of a fuse rupture to the interior of the enclosure.

15.4.4 A device intended for use with a branch-circuit type fuse shall not be capable of accommodating a
fuse or fuses that have a rating lower than the maximum rating in volts for the device.
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15.4.5 In a fusible device, there shall be provision for a fuse in each ungrounded conductor, but there
shall be no provision for a fuse in any other conductor.

15.4.6 The construction of a fusible device that has male pins or blades shall be such that the fuse or
fuses will not be removable when the pins or blades are in a receptacle.

Exception: A fusible attachment plug having a configuration that is not illustrated in Wiring Devices —
Dimensional Specifications, ANSI/NEMA WD6, or in the Standard for Wiring Device Configurations, UL
1681, may be provided with a fuse or fuses which is removable when the pins or blades are in a receptacle
when the attachment plug is marked in accordance with Reference No. 12 of Table 193.1.

15.4.7 A fusible outlet device, such as a receptacle or a cord connector, shall not have live parts exposed
to contact by persons when a fuse is being removed or replaced.

15.5 Switches
I General-Use
ssembly as a
hces — Part 1:

1551 A sw
Snap Switch
component o
General ReqU

tch provided as a part of a wiring device shall comply with the\Standard fo
ps, UL 20. A switch provided as part of a device intended.for factory a
end-use equipment shall comply with the Standard for Switches for Applia
irements, UL 61058-1.

ATTACHMENT PLUGS AND INLETS

16 Insulating Materials

16.1  An insutilating plate employed for the backing ef an inlet shall not be less than 1/32]inch (0.8 mm)

thick and sha
material is ac
mm) thick, is
depended up
17 Enclosu
171

1711

17.1.2 A2
face of the plU

General

A general-use@ttachment plug shall not be provided with more than one cord-outlet

| be moisture-resistant in accordance“with 64.1 and 64.2. Phenolic compositi
ceptable for the insulating plate. Fiber may be employed if it is not less than
mpregnated to resist the absorption of moisture in accordance with 64.1 and 6
bn (by itself) to hold contactsor other live parts in place.

re

olesattachment plug shall have a 2-inch (51-mm) or shorter overall length mea

bn or a similar
1/16 inch (1.6
4.2, and is not

hole.

sured from the

gitto include any handle grip.

Exception: A 2-5/8 inch (66.7 mm) (maximum) overall length is acceptable for an attachment plug or
current tap if the device:

a) Weighs less than 6 oz (170 g),

b) Is torsionally balanced about an axis that is perpendicular to the pin face and that is centered
between the blades or pins, and

¢) Has a center of gravity located on this axis no further than 1 inch (25.4 mm) from the pin face.

17.1.3 A 50-A attachment plug with a molded phenolic shell enclosing the wiring terminals is not
acceptable in an application in which the attachment plug is likely to be subject to severe mechanical
abuse.
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17.1.4 The body of an inlet employing a combination wire binding/pressure wire-type
employ integrally formed channels/guides within the body to:

a) Properly position individual conductor; and

terminal shall

b) Provide a means to reduce the likelihood of the conductor(s) being displaced from under the

terminal ring when conductor(s) are to be installed.
Compliance shall be determined by the Terminal Strength Test, Section 123.
17.2 Grip

17.2.1  An atfachment piug

her (SV, SVO,

g g
SVOO, SVT, BVTO, SVTOO, SVE, SVEO, and SVEOO) type flexible cord shall have-g surface that

facilitates gripping between the thumb and forefinger or some equivalent fingen ‘gri
independent
Grip Tests, Seftion 74.

17.3 Face size

17.3.1 The

area equal to ¢r larger than that indicated in Figure 17.1.

Figure 17.1

Minimum attachment plug face dimensions

7
3§-R MAX.

V£
@

| NG J

pping means

the cord to provide for easy insertion and withdrawal from an outlet. Sée Attachment Plug

rimeter of the face of an attachment plug having a 1-15P configuration shall gncompass an

~—— 975 MIN, ——==

BLADES CENTERED
SA1945

inch 7/32 0.730 0.975
mm 5.6 18.5 24.8
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17.4 Configurable Plug

17.4.1 A configurable attachment plug may only be of the Standard for Wiring Devices — Dimensional

Specifications, ANSI/NEMA WD6 configurations as shown in Table 17.1.

Table 17.1
Configurable Attachment Plug Configurations

1742 A co:l\figurable attachment plug shall comply with all dimensions.identified in ANSI/N
the configuration(s) as specified by the manufacturer.

17.4.3 Blad¢s and associated terminals of a configurable attachment plug shall be uniqu
identified to pfevent interchangeability of blades into positions reserved exclusively for eithe
or grounding ferminal and blade/pin profile.

17.4.4 A configurable attachment plug shall have“live parts protected against expost
assembled uging all essential parts when fully inserted into a mating contact device for ¢
configuration.

17.4.5 If a |configurable attachment\pldg identified by the manufacturer includes b
configurationg (“L”-shaped and flat-shaped) blades and/or configurations for grounding, it s
necessary terminals and blade/pintconstruction for the identified configuration(s).

17.4.6 A configurable attachment plug shall be marked with the electrical rating and blade

ANSI/NEMA WD6 No. of Poles No. of Wires Ampere, A Voltage, V
Configuration
5-30P/5-50P 2 3 30/50 125
6-30P/6-50P 2 3 30750 250
10-30P/10-50P 3 3 30/50 125/250
14-30P/14-50P114-60P 3 4 30/50/60 125/250
15-30P/15-50P115-60P 3 4 30/50/60 450V, 3-ph
18-30P/18-50P118-60P 4 4 30/50/60 1204208 V, 3-ph Y
IEMA WD6 for

ely keyed and
" the grounded

re when fully
pach identified

oth grounded
hall include all

(ANSI/NEMA)
device with an

configuration,|for each identified configuration. It shall not be possible to misassemble the
incorrect rating for the.configured blades. In the case where a separable face disk is used,
face disk sha|l be marked with the electrical rating, configuration identifier (i.e. ANSI/NEM
be individually cenfigured to the specific blade profile for each configuration. Each fac
provided with|aumechanical means (i.e. screw) for securement to the plug face enclosure.

ach individual
14-50P), and
disk shall be
dhesives are

not permitted.

17.4.7 The enclosure (housing) of a configurable attachment plug that is secured to the terminal housing

by a threading action shall not be relied upon to hold the blade/pin terminals in position.

18 Current-Carrying Parts

18.1 The folded-over blades of 15- or 20-A attachment plugs shall be formed from stock that is 0.028 —

0.032 inches (0.71 — 0.81 mm) thick.

Exception: Folded-over blades may be formed from stock less than 0.028 inches (0.71 mm)

thick provided

the stock is not less than 0.020 inch (0.561 mm) thick and both ends of the blade are securely retained

within the body of the device, such that the overall thickness is maintained.
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18.2 The profiles of the blades employed in an attachment plug having a 1-15P, 2-15P, 2-20P, 5-15P, 5-
20P, 6-15P, or 6-20P configuration shall comply with the dimensional requirements of the Standard for

Attachment Plug Blades for Use in Cord Sets and Power-Supply Cords, UL 1659.

19 Grounding and Dead Metal Parts

19.1

The grounding terminal mentioned in 11.6 and its corresponding contact shall be conductively

connected to the mounting means (yoke or strap) of a flanged inlet and to the armor of an armored

attachment plu

g.

Exception: The conductive connection is not required to be provided in a flanged inlet provided all of the
following conditions are met:

a) The
b) The

c) The

19.2 Forag
respective figl
construction g
contact betwe
between the o

19.3 A groun
discontinuities|
outlet device.
specifically prd

a) The

b) Th
contac

mounting bracket, yoke, strap, or flange is constructed of an insulating materia
lack of grounding continuity to the mounting means is obvious to the-installer.

device is plainly marked in accordance with Reference No. 3 of Table 193.2.

rounding device, the blade to be used for grounding (G inithe figures) shall G
res) than the other blades. For an attachment plug with"a nonstandard con
f the plug shall be such that, when the plug is insérted into its correspondir
en the grounding blade and the corresponding outlet contact will be made |
her blades and their corresponding contacts.

ding blade or pin of a 15- or 20-A nonlocking type attachment plug shall not ¢
that would tend to interfere with insertion or withdrawal from a grounding
Abrupt surface transitions such as gaps, steps, offsets, detents, holes or sharp
hibited in the following areas shown'in Figure 19.1:

shaft, and

b transition zone between the tip and the shaft which is likely to engage f
during insertion orwithdrawal.

~

e longer (see

figuration, the

g receptacle,
efore contact

bntain surface

contact of an
chamfers are

he grounding
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Figure 19.1

Grounding pin profiles

TIP T T
ST 7ONE TRANSITION ZONE P

194 Forat
wiring terming
cord.

Exception: If
conductively

attachment p
is provided), {
dead metal of

SHAFT SHAFT

S4166

hree- or four-pole attachmentpltig that requires the connection of a groundin
| for the grounding blade arcontact is necessary if the device is intended for u

the device is intended for use with armored cable, and if the grounding [
tonnected to the armor, no wiring terminal is necessary. If on such a device th
Lig is conductively connected to the grounding pin or blade (whether or not a

he electrical-connection between the armor and the pin or blade is to be readily
the device is to be marked in accordance with Reference No. 3 of Table 193.2

19.5 Thegr

g conductor, a
e with flexible

in or blade is
e armor of the
wiring terminal

visible, or the

buinding pin of an attachment plug shall be secured rigidly and perpendicular

to the plane of

the face. The grounding pin shall not incorporate, or be provided with, a means to pivot, deflect, or bend
after being inserted into a mating outlet device. Compliance is checked by visual inspection.

20 Terminals and Leads

20.1

20.1.1

Terminals

A pin-type terminal of an attachment plug intended for field assembly on a flexible cord may be

accepted for a current-carrying connection only if it complies with the requirements in Sections 80 — 84. An
attachment plug with pin-type terminals shall have a 1-15P configuration. See Reference No. 5 to Table

193.1.
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20.1.2 If an attachment plug is not provided with wire-binding-screw terminals, and employs a soft-
rubber compound molded around the blades and attached conductors, the conductors shall be soldered or
welded to the blades or attached by means of pressure-wire connectors.

Exception: If tinsel cord is employed, the conductors may be secured to the blades under the heads of
rivets or by an equivalent means.

20.2 Leads

20.2.1 Integral grounding and circuit conductor leads of an inlet shall be of copper and shall be:

a) Type RH or TW wire or an equivalent rubber- or thermoplastic-insulated wire for a general-use
device|and Type SF, SFF, or an equivalent type of wire for a device intended for-uge in a fixture,
and

b) Not|smaller in size than indicated in Table 20.1.

Table 20.1
Smallest acceptable sizes of inlet leads
Copper circuit leads - Copper grounding lejads —
Curfent rating of inlet AWG (mm?) AWG (mm?)
15A 16% or 14 (1.3% or 2.) 16% or 14 (1.3% or 2{1)
20 12 (3.3) 12(3.3)
30 10 (5:3) 10(5.3)
50 6(13.3) 10(5.3)
60 4(21.1) 10(5.3)
@16 AWG dircuit and grounding leads are acceptabl€ only if the inlet is intended for mounting in an appliance.

20.2.2 For an inlet:
a) An integral grounding pigtail lead shall not be shorter than 6 inches (152 mm), and

b) Intepral circuit leads shall not be shorter than 4 inches (102 mm).

Exception: Foy an inlet intended for mounting in an electric lighting fixture or appliance, |the length of
integral leads |s not Specified.

20.3 Attachment plug and inlet with spring action clamp terminal

20.3.1 Aninlet that is provided with spring action clamp terminal shall be provided with a positive means
to prevent unintentional separation of the conductor from the terminal and shall comply with the Spring
Action Clamp Terminal Pull Test described in Section 91A.

20.3.2 An attachment plug that is provided with spring action clamp terminal shall be provided with a
positive means to prevent unintentional separation of the conductor from the terminal and shall comply
with the Spring Action Clamp Terminal Pull Test described in Section 77A.

21 Assembly

21.1 Blades and terminals shall be held securely in place. If they are mounted on a disc of insulating
material separate from the rubber compound, the disc shall be:
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a) Of a material acceptable for the mounting of current-carrying parts,

b) Not less than 1/16 inch (1.6 mm) thick, and

c) Acceptably secured in the plug.

21.2 Means shall be provided for securely attaching the body of an inlet to the supporting base of an
inlet. When assembled, the body shall be restricted from turning with respect to the base.

21.3 A supporting base of an inlet intended for surface mounting shall be provided with no fewer than
two holes for mounting screws.

214 Lives
1/2 inch (

ew heads or nuts on the underside of a base ntended for suriace mounting. s
12.f mm) or more through air from the mounting surface and staked, upset
restricted from loosening.

Exception No|
sealing comp

Exception No
minimum of 1

contact the
requirement.

21.5 An atts
the blades c4
use with such

1: Live parts that are countersunk not less than 1/8 inch (3.2 mm).and then
pund that complies with 8.6.1 and 8.6.2 are not required to comply with this req

2: Live parts that are countersunk not less than 1/8 inch (3.2 mm) and then

Surface upon which the receptacle is mounted,™are not required to cof

chment plug intended for connections to‘radio-antenna, ground, or both sha
nnot be inserted to touch the live contacts of a conventional outlet device n
a plug. See Figure 21.1 for an example of a radio-antenna plug configuration.

hall be spaced
or otherwise

covered with a
uirement.

covered with a

16 inch (1.6 mm) thick sealing compound, where the.Séaling compound complies with 8.6.1
and 8.6.2 an{l the underside of the supporting base is recessed\so that the sealing com|

ound will not
nply with this

| be such that
bt intended for
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Figure 21.1

Example of a radio-antenna plug configuration

G - GROUND
A - AERIAL/ANTENNA

sSMeSe

inch 0.055 0.065 0.240 0.260 0.365 0.472

mm 1.4 1.7 6.1 6.6 9.3 12.0
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22 Weatherproof Type
221 Fiber and similar absorptive materials shall not be used in a weatherproof attachment plug.

22.2 A lead wire provided as part of a weatherproof attachment plug, and intended to be exposed after
installation, shall be:

a) A stranded RH, RHW, TW, or an equivalent type of wire,
b) Not smaller than 14 AWG (2.1 mm?), and

c) Not less than 4-1/2 inches (114 mm) long.

CORD CONIJECTORS
23 Enclosufe
23.1 General

23.1.1 A cord connector having a 1-15R configuration intended for*use on general-lse cord sets
employing parallel or vacuum cleaner (SV, SVT, SVO, SVE, SVEQ,8VEOO, SVOO, SVTQ| and SVTOO)
type flexible gord shall have their contacts and other live parts spaced not less than 1/4 ipch (6.35 mm)
behind the fgce when measured from the plane of each slot opening through air and ¢ver insulating
surfaces. The|plane of the slot opening is defined as follows:

a) Fof slot openings that are bevelled to facilitate.the entrance of a plug blade, the plane of the slot
openir|g is that plane nearest the face of the device in which the minor dimensions ¢f the slots are
no mofe than twice the value specified for the’' 1-15R slot configuration, as shown in Higure 23.1.

b) For slot openings without bevels, the-plane of the slot opening is the plane of the ¢ord connector
face.
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23.2 Face size

23.2.1 The d
insertion of an
indicated devi

utlet face of a cord copnéctor having a 5-20R or 6-20R configuration sha

attachment plug having a’'6-20P or 5-20P configuration, respectively, to the ¢

pin to the outs

a) Haye the minimum size and shape indicated as the shaded portions of Figure
dimengion shall be-at least 0.531 inch (13.5 mm) for a cord connector molded of a m

a hard
materid
scale o

de of the face whén attempting to insert the line blades. The obstruction shall:

ness of\9Q0 or greater, and at least 0.625 inch (15.9 mm) for a cord connecto
| having a hardness of less than 90, where the material hardness is measured

46 UL 498 MAY 31, 2023
Figure 23.1
Typical slot cross section (with bevel)
DEVICE FACE
< N
— N\ 5
VAl
\\ A+B= 1/4 INCH [MINIMUM
(6-35mm)
TYPICAL CONTACT
SA1815

| obstruct the
extent that the

Les cannot be mated'by deliberate manual force including manipulation to deflg¢ct the ground

23.2. The "A"
aterial having
r molded of a

using the "A"

n.a‘Shore Durometer; and

b) Be coplanar with the face or recessed by not more than 3/32 inch (2.4 mm).
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Figure 23.2

Faces of outlet devices showing locations and minimum dimensions of obstructions

8 |< 3
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6—20R| —

"

OBSTRUCTION
SB1947
inch 3/32 3/16 3/8
mm 2.4 4.8 9.5
Dimension A Shore durometer hardness
inch (mm) (scale A)
0.625 (15.9) less than 90

0.531 (13.5) 90 or more
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23.2.2 The outlet face of a cord connector having a 1-15R configuration shall have a perimeter that
encompasses an area equal to or larger than that indicated in Figure 23.3, and shall obstruct the insertion
of an attachment plug having a 5-15P configuration to the extent that the grounding attachment plug
cannot be mated by deliberate manual force including manipulation to deflect the ground pin to the outside
of the face when attempting to insert the line blades. The obstruction shall:

a) Have the minimum size and shape indicated as the shaded portions of Figure 23.2. The "A"
dimension shall be at least 0.531 inch (13.5 mm) for a cord connector molded of a material having
a hardness of 90 or greater, and at least 0.625 inch (15.9 mm) for a cord connector molded of a
material having a hardness of less than 90, where the material hardness is measured using the "A"
scale on a Shore Durometer; and

b) Be caplanar with the face or recessed by not more than 3/32 inch (24 mm)
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Figure 23.3

Minimum outlet face dimensions

L

R MAX.

16|:\>7 37 —= |=—35 MAX.
|
o2
A 4 7|?< T
' i 0.730
| MIN. S
A \_ J l
1 ‘@ o
0.975
MIN.
CONTACTF
SA1946 SLOTS CENTERED

Dimension A

Shore durometer hardness

inch (mm) (scale A)
0.625 (15.9) less than 90
0.531 (13.5) 90 or more
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24 Grounding and Dead Metal Parts

241 The grounding terminal mentioned in 11.6 and 24.2 and its corresponding contact shall be
conductively connected to the armor of an armored cord connector.

24.2 For a three- or four-pole cord connector that requires the connection of a grounding conductor, a
wiring terminal for the grounding blade or contact is necessary if the device is intended for use with flexible
cord.

Exception: If the device is intended for use with armored cable, and if the grounding contact is
conductively connected to the armor, a wiring terminal is not required. If on such a device the armor of the
cord connector is_conductively connected to the grounding contact (whether or not a wiring terminal is

provided), the
metal of the de

24.3 The grag
path of electri
continuity is e
This groundin
connector.

25 Terminalg

25.1 A pin-ty
accepted for g
A cord conneg

25A Cord Copnnector with Spring Action Clamp Terminal

25A.1 A cordl connector that is provided,with spring action clamp terminal shall be pr
positive meang to prevent unintentional ;separation of the conductor from the terminal and
with the Spring Action Clamp Terminal Pull Test described in Section 99A.

26 Assembly

26.1 General

26.1.1 In a pord connector, an assembly screw, rivet, or the like that is visible and

electrical connection between the armor and the contact is to be readily visibl
vice is to be marked in accordance with Reference No. 11 of Table 193.3.

unding contact in a grounding-type cord connector shall be located.and form
al continuity to the grounding pin or blade of a mating attachment«plug is con
tablished between any other contact and its respective pin orblade on the att
g path shall be substantial when the attachment plugcis—properly seatec

pe terminal of a cord connector intended for field assembly on a flexible
current-carrying connection only if it complies with the requirements in Sectio
tor with pin-type terminals shall have a 1-15R configuration.

connected to

e, or the dead

ed so that the
pleted before
hchment plug.
| in the cord

cord may be
ns 105 — 109.

bvided with a
shall comply

is electrically

bny live part shall be located in a hole not larger than 9/32 inch (7.1 mm) in

diameter and

recessed not less than 3/76 inch (4.8 mm).

26.1.2 When internal connections exist in a multiple-outlet cord connector, similar and corresponding
contacts of individual outlets shall be connected together.

26.1.3 A cord connector shall not accommodate an attachment plug other than one that is specifically
intended for use with the outlet.

26.1.4 The construction of a cord connector intended for use on a household appliance shall be such
that the set of pins described in 55.1 and Table 55.1 cannot, without distortion or forcing, be made to seat
properly in the female contacts.

Exception: A conventional flatiron or appliance plug for use on a household heating appliance is not
precluded by this requirement.
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26.1.5 A general-use cord connector including a table tap, shall be constructed with only one hole or
breakout for the cord (not for through-cord wiring).

26.1.6 A cord connector shall not be provided with more than three outlets and shall not employ any
screw shell outlets.

26.1.7 A table tap shall not be provided with an assembly-screw hole extending through the device from
front to back, a mounting-screw hole, or other means by which it can be mounted permanently. If binding-
screw terminals are employed, only one set shall be provided, and there shall be means provided for
gaining access to them.

26.1.8 A cord connector shall comply with the requirements in 13.1 — 13.5 for strain relief, bushings, and
cord grips.

26.2 Outleti|separation

26.2.1 Cord
insertion of a

Figure 17.1.

ide for the full
re indicated in

connectors having two or more outlets of the 1-15R configuration shall proy
tachment plugs in all outlets simultaneously using plugs having the face siz

RECEPTACLES
26A Generjl

26A1
50°C.

15 arld 20 amp straight blade receptacles are suitable for use in an ambient temperature up to

27 Insulating Materials
27.1 A surfg

an application

ce-type 50-A receptacle with’an enclosure of insulating material is not acceptable for use in
in which the receptacle ‘islikely to be subject to severe mechanical abuse.

27.2 An ins
enclosure sh{
than 1/32 inch
be employed
absorption of
contacts or of|

Llating plate employed for the backing of a receptacle used to form all or
Il employ insulating materials that comply with 8.2.1 — 8.4.1. The material sh
(0.8 mm) thick and shall be moisture-resistant in accordance with 64.1 and 6
n an insulating plate if it is not less than 1/16 inch (1.6 mm) thick, is impregnat
moisture/in accordance with 64.1 and 64.2 and is not depended upon (byj|
her.live parts in place.

a part of the
all not be less
4.2. Fiber may
bd to resist the
itself) to hold

28 Enclosu

28.1

re

If the dimensions of a 1-15R, 2-15R, or 2-20R receptacle face are smaller than shown in Figure

28.1 for the particular configuration used, the receptacle face shall not project more than 3/16 inch (4.8
mm) beyond the flush mounting surface for which it is intended, or less than 3/32 inch (2.4 mm) when the
mounting surface is of metal.

28.2 The body of a receptacle employing a combination wire binding/pressure wire-type terminal shall
employ integrally formed channels/guides within the body to:

a) Properly position individual conductor; and

b) Provide a means to reduce the likelihood of the conductor(s) being displaced from under the
terminal ring when conductor(s) are to be installed.
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Compliance shall be determined by the Terminal Strength Test, Section 123.

Figure 28.1

Dimensional limits for the face of a receptacle
16 ‘ 16 ' 16 1 * 1 1 *
2 N .
_ 9 | s
I
| a1
It

R
- |_I: !

5”
32

"

i oF
B Zu " 4
8 - 7 -
S0892
inch 5/32 1/4 5/16 9/16 5/8 3/4 7/8 1 1-1/4 1-5/16
mm 4.0 6.4 79 14.3 15.9 19.1 22.2 254 31.8 33.3

29 Grounding and Dead Metal Parts

29.1 Generdl

29.1.1 The rpquirement_ifk11.6 does not preclude the acceptance of a flush receptacle fthat does not
include a groupding terminal provided:

a) Thq receptacle can be used only in a metallic wiring system (such as with rigid metal conduit,
electrigal metallic tubing, surface metal raceway, or the like); and

b) The connection between the grounding contact and the metal raceway is automatically
completed as the receptacle is installed.

29.1.2 The grounding terminal mentioned in 11.6 and its corresponding contact shall be conductively
connected to the mounting means (yoke or strap) of a receptacle.

Exception No. 1: The conductive connection is not required to be provided in an appliance or fixture outlet
or a flush receptacle if all the following conditions are met:

a) The mounting means is formed of an insulating material;
b) The lack of grounding continuity to the mounting means is obvious to the installer; and

c) The device is marked in accordance with Reference No. 8 of Table 193.4.
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Exception No. 2: The conductive connection is not required to be provided in an isolated ground
receptacle if it is marked in accordance with Reference No. 9 of Table 193.4.

Exception No. 3: The conductive connection is not required to be provided in surface-mount receptacles,
self-contained receptacles, or any other receptacles for use only with a nonmetallic wiring system (not
adaptable to a metallic wiring system).

29.1.3 The grounding contact in a grounding-type receptacle shall be located and formed so that the
path of electrical continuity to the grounding pin or blade of a mating attachment plug is completed before
continuity is established between any other contact and its respective pin or blade on the attachment plug.
This grounding path shall be substantial when the attachment plug is properly seated in the receptacle.

29.1.4 Onlyjone grounding terminal shall be provided on a grounding-type receptacle.

ation may be
g conductor if

1. A surface-mount or self-contained receptacle of the 5-15R ‘configu
two grounding terminals to permit through-wiring of the equipment groundir
f the device also disconnects the power to the downstream circuits;

Exception Naq.
provided with
the removal o
Exception No| provided with
its own groun

2: Each outlet module of an interchangeable or modulaf:.receptacle may beg
Hing terminal.

29.1.5 "Push-In" grounding terminations shall not be used.
29.2 Flush receptacles
29.2.1 All d¢ad-metal parts of a flush receptacle, including the grounding terminal, shall ot have sharp

edges or poinfs that may be forced against the witing during installation in an outlet box.

29.2.2 Aflu
outlet box or {

Exception: A

5h receptacle shall be constructed so that a metal flush plate will be bonde
he receptacle grounding terminal when the receptacle is installed as intended.

receptacle with an integral nonmetallic flush plate that cannot be replaced wit

d to the metal

h a metal flush

plate is not required to comply with'this requirement.

30 Termina|s and Leads

30.1 General

30.1.1 The ljne-wiring terminals of a receptacle intended for mounting in an outlet box shall be located or
protected so that, upon installation, they will not be forced against the wiring in the box. See also 29.2.1.

Exception: Exposed wiring terminals on a receptacle intended solely for mounting in a box intended to be
supported by rigid conduit may be located on the back of the receptacle.

30.1.2 A receptacle shall provide a substantial clearance between each terminal and the metal of a
standard box of the type in which it is intended to be installed.

30.2 Push-in terminals

30.2.1 A push-in terminal may be accepted for a current-carrying connection in a 5-15R or 6-15R
receptacle only if it meets the tests described in Pullout Test, Section 132, and Temperature Test, Section
133, for factory-wired devices and Sections 134 — 137 for field-wired devices.
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30.2.2 A flush receptacle having a 5-15R or 6-15R configuration employing "Push-In" line terminations
intended for field wiring shall accept a 14 AWG (2.1 mm?) solid conductor and shall reject a 12 AWG (3.3
mm?) solid conductor. The opening provided for the conductor shall reject a No. 48 drill rod, 0.076 +0.0003
inch (1.981 £0.0076 mm) in diameter. The rod is to be applied with 5 Ibf (22 N). The receptacle shall be
marked in accordance with Reference No. 23 of Table 193.4.

30.2.3 A "Push-In" terminal shall not be used with stranded wire.

30.2.4 A flush receptacle having a 5-15R or 6-15R configuration employing "Push-In" terminations for
field wiring and provided with a means to release the conductors shall not permit entry of a 14 AWG (2.1
mm?) or larger solid conductor into any opening in the insulating body provided to engage the release
mechanism behind the plane of the mounting means. The wire release means, if provided, shall be
subjected to thHe tests in Temperature Test, Push-In Terminals, Section 137.

30.2.5 A relgase mechanism shall be located or guarded so that it cannot be unintentionally actuated
during installation. The release mechanism may be guarded by recessing, ribs, barriers, or the like.

30.3 Pin-type or insulation-displacement terminals

30.3.1 A pin{type or insulation-displacement terminal of a fixture, equipment, or appliance dutlet intended
for factory asgembly on copper conductors may be accepted forza\current-carrying connegtion only if it
complies with the requirements described in the Heat Cycling and Vibration Tests, Section 151.

—_

30.4 Open wiring on insulators

30.4.1 Circuit wires entering a receptacle intended for open wiring on insulators:

a) Shdll not be closer than 1/2 inch (12.7-mm) to the surface wired over if the device |s rated 250 V
less, and

b) Shall not be closer than 1 inchi(25.4 mm) to the surface wired over if the devicel|is rated more
than 250 V.

30.5 Leads

30.5.1 Integnal grounding=‘and supply-conductor leads of a receptacle shall be of copper ar{d shall be:

a) Type RH orFW wire or an equivalent rubber- or thermoplastic-insulated wire for g general-use
receptacle.and Type SF, SFF, or an equivalent type of wire for a fixture type of receptdcle, and

b) Not smaller in size than indicated in Table 30.T for a receptacle that employs other than a
separable terminal assembly and not smaller than 12 AWG for a receptacle that employs a
separable terminal assembly.

Table 30.1
Smallest acceptable sizes of receptacle leads
Copper supply leads — Copper grounding leads —
Current rating of receptacle AWG (mm?) AWG (mm?)
15A 16% or 14 (1.3% or 2.1) 16% or 14 (1.3% or 2.1)
20 12 (3.3) 12(3.3)

Table 30.1 Continued on Next Page
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Table 30.1 Continued

Copper supply leads — Copper grounding leads —
Current rating of receptacle AWG (mm?) AWG (mm?)
30 10(5.3) 10(5.3)
50 6 (13.3) 10(5.3)
60 4(21.1) 10(5.3)

@16 AWG supply and grounding leads are acceptable only if the receptacle is intended for mounting in an appliance.

30.5.2 Fora

general-use receptacle:

a) An

b) Intg

Exception: Fo

integral grounding pigtail lead shall not be shorter than 6 inches (152 mm), ang

gral supply leads shall not be shorter than 4 inches (102 mm).

r an appliance or fixture receptacle outlet, the length of integral leads'is not spe

30.6 Separgble terminal assembly

30.6.1 Ase

barable terminal assembly shall consist of permanently attached pins or tabs

body of the feceptacle and shall be capable of receiving a special purpose connector

connection to

the branch circuit.

30.6.2 Ase

a) Be

arable terminal assembly shall:

rovided with a mechanical means stich as a lock, latch or similar means,

uninteptional separation when in the smated condition, and shall comply with
Mechgnism Test described in Section\159,

b) Be freliably keyed by a physical-or mechanical means to maintain correct polari
consistent with the intended use! The terminals shall be marked identifying the tern
and identifying the unidentified (hot), grounded (neutral) and grounding terminal. Q
integral wire leads is anacceptable means of terminal identification,

c) Be 1eliably keyedito limit interconnection to only like voltage, and

d) The grounding-conductor terminals shall connect before mating supply condd

beified.

ocated on the
with leads for

vhich prohibits
the Latching

ly and voltage
ninal positions
olor-coding of

ctor terminals

conneft whentwo or more connectors are mated as intended. During disconneg
conneftors,” the supply-conductor terminals shall disconnect before the groun

tion of mating

terminkldisconnects.

Ting-conductor

30.6.3 The contacts of the special purpose connector, when not mated to a receptacle, shall not be
accessible to contact by the probe in Figure 9.1.

30.7 Receptacle with spring action clamp terminal

30.7.1

A receptacle that is provided with spring action clamp terminal shall be provided with a positive

means to prevent unintentional separation of the conductor from the terminal and shall comply with the

Spring Action

Clamp Terminal Pull Test described in Section 128A.
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31 Assembly
311 General
31.1.1 When internal connections exist in a multiple-outlet receptacle, similar and corresponding

contacts of individual outlets shall be connected together.

31.1.2 For a duplex receptacle that includes a break-off jumper between the two halves of a set of
unidentified terminals, to provide for a separation that would enable the connection of each outlet to one of
the respective ungrounded conductors, and to the grounded conductor of a 3-wire branch circuit, a
minimum spacing, based on the maximum potential of the branch circuit (for example, 250 V for 125 V
receptacle), is to exist between parts of opposite polarity that are present when the jumper is removed for

such use. Seeg|

31.1.3 Arec
that is in accq
shown in the 1
WD6.

31.1.4 Arec
the contacts o

for an example of a radio-antenna plug configuration.

31.2 Flush rpceptacles

31.21 Theg
mm) from any
contactby ag
box are consi
illustrated in §
conductive su
They shall be
conductor as i
to receive a gr

14.1.

pptacle having a 1-15R configuration that is intended for fixed installationin a
rdance with the National Electrical Code, ANSI/NFPA 70, shall be)of the
-15R configuration illustrated in Wiring Devices — Dimensional Specifications

bptacle shall be such that the blades of a radio-attachmentplug cannot be ins
f a receptacle other than one specifically intended foruse with such a plug. Se

rounding terminal of a grounding-type flush receptacle shall be spaced at leas

ungrounded live part (associated ‘with other than a white grounded terming
founding conductor in the outlet box: Live parts accessible from within the cav
lered exposed to contact by a*grounding conductor if they can be contacted
Figure 31.1. The spacings shall be measured through air and over both i
faces with the receptacle wired as intended with the maximum anticipated c
measured from any pointon the grounding terminal that may contact the clamy
n the case of a wiresbinding screw terminal, or from any point on the perimeter
bunding conductar in the case of an enclosed terminal.

wiring system
olarized type
ANSI/NEMA

erted to touch
e Figure 21.1

t 1/4 inch (6.4
[) exposed to
ty of an outlet
by the probe
nsulating and
bnductor size.
ed grounding
of an opening



https://ulnorm.com/api/?name=UL 498 2023.pdf

MAY 31, 2023 UL 498 57
Figure 31.1
Flat probe
0.045 INCH
(1.14mm) —
3/16 INCH 3/32 INCH
(4.8mm) (2.4mm)7
_ N |
) |
—~—— ANY
CONVENIENT
LENGTH
PA215A
inch 0.045 3/32 3/16
mm 1.14 24 438
31.2.2 A flugh receptacle shall be provided with means for mounting in a standard flush-dgvice box or on

a standard ou

31.23 Ayo
thick.

Exception No
may be broke

Exception No

tlet box cover.

of 0.040 inch

hick (1.02 mm) steel.

e, strap, or mounting ears shall be formed of steel that is a minimum 0.040 i

1: The minimum thickness at scores or perforations provided so that extensi
n off when ot needed is not required to comply with this requirement.

2:~If nonferrous metal is used, it shall provide mechanical strength and rigidi

nch (1.02 mm)

bn plaster ears

y equal to that

31.2.4 A steel yoke, strap, or mounting ears shall be protected against corrosion by a copper-plated or
oxidized finish.

Exception: A zinc or cadmium coating not less than 0.00015 inch (0.0038 mm) thick as determined in
accordance with the requirements in the Standard for Metallic Outlet Boxes, UL 514A, or other coatings
determined to possess equivalent corrosion protection properties are not required to comply with this

requirement.

31.2.5 A screw provided with a receptacle for use in mounting the device to an outlet box or other
enclosure shall not project more than 7/8 inch (22.2 mm) beyond the strap or cover and shall have a flat or
blunt end. The end of the screw may have thread-cleaning slots or grooves but shall not have any burrs,
fins, or other sharp edges that could damage wiring.
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