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SUMMARY OF TOPICS
This revision of ANSI/UL 962 dated April 18, 2024 includes the following changes in requirements:

— Revisions to Clarify Horizontal Surface Loading Test Requirements; Table 46.1 and 86.30
— Revisions to Allow Cords to Be Used for Internal Wiring Interconnection in Rooms and
Booths; 19.2.1 and 19.2.2

— Addition of Construction, Entrapment Test, and Instruction Requirements for Storage Bed
Units;|2.84A, Section 33A, 61.1.1, Section 61.3, 87.7 and Section 101A
ision to Loading Test Requirements for Video Display Mounts to Reflect Gonsistent
;5.2and 43.2

isions to Requirements for Tamper-Resistant Receptacles; 26.2
jon of Alternative Means to Evaluate Electromechanical and Electronic Gontrols;

35.5.1[fand Section 36A

— Revisions to Add Exception to Ceiling Support Test Requirements; 52.2 and 86.42

— Revisions to Flammability Requirements for Non-Electrical Parts; 37.4.1 and [)10.3

— Addition of Exception to Required PTC Endurance Cycles; 35.10.3

— Revisions to Clarify Entrapment Prevention Requirements for Usage Area lll Rurnishings;
11.2.1,{11.2.3 and 32.1

— Addition of Requirements for Receptacles or Coverplates With Integral Shelvés; 5.2 and
26.12

— Addition of UL 62368-1 to Annex A; 2.30A, 11:5.2, 24.1.1, Annex A title, A1.1, Al1.2, A2.2A -

Table A2.1, Figure A2.1 and Table A6:1
jon of Test Requirements for Unsecured Glass Worksurfaces; 5.2, 11.10.6 and

Section 56A

— Reviskions to Requirements for Furnishings Where the User May Contact Water; Section 15
— Revisions to Clarify Required Properties for Glass Components; 11.10.3

— Revisions to Replace References to UL Standards That Have Been Withdrawn; 1.7, 5.2 and

isions to Update Electrical Ratings; 85.2
isions to Update Definitions Of Booth and Room-In-Room; 1.1, 2.11, 2.62A|and 2.77
jon Of A New Annex To Specify Requirements Specific To Chemical Disipfecting
ent; 5.2.and Annex G
ion Of/A\New Annex To Specify Requirements Specific To UV Radiation Disinfecting
ent;:5:2 and Annex H

isionto 61.2.1 to Adjust Stopping Distance

Text that has been changed in any manner or impacted by ULSE's electronic publishing system is marked
with a vertical line in the margin.

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated
November 24, 2023 and March 15, 2024.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of ULSE Inc. (ULSE).

ULSE provides this Standard "as is" without warranty of any kind, either expressed or implied, including
but not limited to, the implied warranties of merchantability or fitness for any purpose.
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In no event will ULSE be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if ULSE or an authorized ULSE representative has been advised of the
possibility of such damage. In no event shall ULSE's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold ULSE
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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PART 1 — ALL FURNISHINGS
INTRODUCTION
1 Scope

1.1 These requirements cover:

a) Motor-operated furniture, such as motor-operated beds, chairs, audio/video motorized
carts/stands and blood donor chairs as well as the motorized drives for these units;

b) Electrified and non-electrified furniture;

c) Nonj-seasonal electrical decorations such as lava lamps and wave machines;
d) Home office furnishings, such as consoles, tables, and desks;

e) Elegtrified building components, such as heated and electro-chromatic windows gnd illuminated
mirror [and bathroom cabinets;

f) lllumjinated mirrors, which may include heaters and/or monitors;

g) Corpmercial tables, lab benches, and similar furnishings\not provided with work spurfaces, which
includI: secondary surfaces (shelves);

h) Commercial work surfaces, which include secondary surfaces (shelves) intended to be used
with thie furnishings covered in (g);

i) Massage tables and chairs;
j) Labgratory benches with and without(Sinks;

k) Endlosed rooms, also known as-pods, booths, or rooms with ceilings (these are not considered
furnishings); and

[) Other similar miscellaneous furnishings intended for use in residential qr commercial
enviropnments.

1.2 These requirements.cover products rated 600 V ac or less.

1.3 A furnishing. intended to support audio/video equipment shall be evaluated in accordarce with one of
the following:

a) If the audio/video support system is not motorized and an entertainment center, cart, or a stand
and it is intended for support or attachment of audio/video equipment, UL 1678 applies;

b) If the audio/video support system is intended to be mounted to walls, ceilings or another part of a
building structure as the primary support means (it is not touching the floor), UL 2442 applies.

c) If a cart, stand or support surface is supplied with the audio or video equipment by the
manufacturer of the audio or video equipment, the requirements specified in UL 62368-1 applies;

d) Information technology and communications equipment cabinets, enclosure and rack systems
are investigated to UL 62368-1;

e) For retail product displays and all other type of furnishings incorporating audio/video equipment
to attract attention to the products for sale, this Standard applies.
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1.4 These requirements do not cover products intended for patient care areas. Patient care area
products utilized under the supervision of a health care professional are covered by UL 60601-1.

1.5 Motorized equipment used for massaging and exercising is covered under UL 1647.

1.6 Office furnishing systems (panel systems) are covered by UL 1286 and individual commercial office
furnishings are covered by UL 2999.

1.7 llluminated display cases, showcases and cabinets, such as jewelry display cases, used in
commercial applications are covered by UL 970.

1.8 Advertising displays may also be covered by Ul 48

1.9 Self-confained, custom-built kiosks that provide information, ticket machines, electrohi¢ point-of-sale
products, custpmer self-checkout stands, and business application products are covered by UL 2361.

1.10 These requirements do not cover portable luminaires. UL 153 covers portable luminaifes.

1.11 A prodyct that employs an electromagnetic interference filter shall also comply with UL 1283. A
product that employs a transient voltage surge suppressor shall als6 comply with UL 1449. A furnishing
that incorporates an antenna discharge unit or provides antenna )connections to a televjision, a high-
voltage video product, or antenna shall comply with the applicablelrequirements in UL 452 and UL 1492. A
product that employs ground-fault protection shall comply with the requirements in UL 943.

1.12 Bunk b¢d structural requirements are covered by/ASTM F1427. Any electrical compgnents of bunk
beds are required to comply with the applicable requirements of UL 962.

1.13 Toy chgst structural requirements are covered by ASTM F963. Any electrical compomnents of these
products are reéquired to comply with the applicable requirements of UL 962.

1.14 These fequirements do not cover products that are specifically intended for infantg§ or juveniles.
Cribs are covdred by Federal Register-16 CFR Parts 1219, 1220, and 1500.

1.15 Furnishings incorporating low pressure inflators are covered by UL 1450, and in [addition shall
comply with the applicable.requirements of UL 962.

1.16 These fequirements do not cover seasonal (holiday products) — A product painte@l in colors to
suggest a holjday, theme such as a snow covering, a figure in a holiday costume, or ahy decoration
associated with*a_holiday or particular season of the year.

1.17 These requirements do not cover retail case goods or merchandise displays. These displays are
covered by UL 970.

2 Glossary
2.1 For the purpose of this standard the following definitions apply.

2.2 ACCESSIBLE PART — A part located so that it is able to be contacted by a person, either directly or
by means of the probe illustrated in Figure 13.1.

2.3 ACCESSORY - An optional part that electrically and/or mechanically interfaces with the basic
furnishing and is intended to be attached to the furnishing by the user or installer. Subassemblies field
assembled to form the basic furnishing are not accessories.


https://ulnorm.com/api/?name=UL 962 2024.pdf

APRIL 18, 2024

UL 962

15

2.4 ADVERTISING DISPLAYS — Advertising displays are intended to draw attention, demonstrate, or
advertise products, but do not hold the products.

2.5 APPLIANCE CONNECTOR — The mating part of the appliance coupler integral with, or intended to
be attached to, the power supply cord.

2.6 APPLIANCE COUPLER — A means of enabling the connection and disconnection at will, of a cord to
an appliance or other equipment. It consists of two parts: an appliance connector and an appliance inlet.

2.7 APPLIANCE INLET — The mating part of the appliance coupler integrated or incorporated in the
appliance or equipment or intended to be fixed to it.

2.8 APPUR]
surface.

2.9 ATTENLC

[ENANCE — Accessory objects on a furnishing such as a door, drawer, or,

ED FURNISHING - A furnishing that only preforms its intended function wh

present to opgrate the furnishing.

2.10 BELLQ
risk of fire, elg

2.11 BOOTH
access and e

212 BUNK
equipped with

2.13 CABIN

or enclosed a
headboard, o

2.14 CART

2.15 CATH(
on the screen

2.16 CEILIN
be completely

WS — A telescoping guard that hinders someone from contacting a part that
ctric shock, or injury to persons.

1 — An area less than 24-foot square (2.23 square<m) provided with a ceiling
Jress.

CAPSULE CABIN — Box-like sleeping\compartments secured one on f{
an alarm, fan, radio/tv, and similar equipment.

ET LIGHT — A portable luminaire;-see 2.68, intended for final installation into g

5 specified in the installation instructions) such as a china hutch, bookcase, ba
similar furnishing.

- A stand provided with easters, wheels, or rollers intended to make it easily m

PDE RAY TUBE (CRT) — A vacuum tube containing an electron gun used to

G, ADJUSTABLE - Ceilings that have electrically adjustable louvers that alloy
closed, partially closed, or completely opened.

a sliding work

en the user is

could create a

and means of

op commonly

cabinet (open
[, console, bed

bbile.

create images

v the ceiling to

2.17 CEILING, OPEN-GRID — A ceiling that has sufficient openings so that the ceiling does not interfere
with the sprinkler system in the event of a fire. This includes ceilings that have electrically adjustable
louvers that allow the ceiling to be completely closed or open.

2.18 CEILING, DROP-OUT — A suspended ceiling with ceiling tiles that distort under heat to the extent
that it drops from the ceiling grid system in the event of a fire and the sprinkler system discharges.

2.19 CLASS 2 CIRCUIT — A circuit that complies with UL 5085-3 or with UL 1310.

2.20 COMMERCIAL - A place in which business is transacted, such as an office building, factory,
warehouse, or similar location, and which is not a residence. It also includes institutions, health care
facilities, old age convalescent board and care homes, college dormitories, schools, residence halls, jails,
prisons, nursing care homes, and public auditoriums.
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2.21 CONTROL - A device responsible for overseeing, regulating and altering the operation of an
electronic system.

2.22 CONTROL, AUTOMATIC ACTION — A control in which at least one aspect is non-manual.

2.23 CONTROL, AUXILIARY — A control that provides a functional utility, is not relied upon as an
operational or protective control, and therefore is not relied upon for safety. For example, an efficiency
control not relied upon to reduce the risk of electric shock, fire, or injury to persons during normal or
abnormal operation of the end product is considered an auxiliary control.

2.24 CRITICAL COMPONENTS — Any component that if changed may have an effect on the safety

and/or performance of the furnishing or that is restricted by the construction requirements.

2.25 CONTH
control.

2.26 CONTHR
during normal
layer of prote
operating cont

2.27 CONTHR
risk of electri
operation of th

normal and abpnormal conditions, is considered a protective control. (During the testing of

control/circuit,
For example,
within the app
to locked roto

abnormal condlitions, is considered a protective control. (During the testing of the protective

the protective

2.28 CONTR
deviation and

or operating se¢quence has not-been declared and tested under this standard.

2.29 CONTR

operation. For example, a thermostat, the failure of which a thermal cutout/lim
ction would reduce the risk of electric shock, fire, or injury*to persons, is ¢
rol.

OL, PROTECTIVE (LIMITING) — A control, the operation of which is intended
c shock, fire or injury to persons during normal and reasonably anticip

the protective functions are verified undernormal and single-fault conditions ¢
a thermal cutout/limiter, a control .used to sense abnormal temperatures o
iance; an interlock function to de-energize a motor; temperature protection of
, running overload, or loss of phase or any other control/circuit relied upon f

functions are verified undernormal and single-fault conditions of the control.)

he drift (tolerance before and after certain conditions) of its operating value, o

OL, MANUAL - A device that requires direct human interaction to activate or reset the

OL, OPERATING — A control, the operation of which starts or‘regulates the end product

ter or another
onsidered an

to reduce the
ed abnormal

a
e appliance. For example, a thermal cutout/limitér, or any other control/circuit vrelied upon for

the protective
f the control.)
[ components
he motor due
br normal and
control/circuit,

OL, TYPE 1 ACTION-— The actuation of an automatic control for which the anufacturing

perating time,

OL, TYPE.2 ACTION — The actuation of an automatic control for which the

deviation and

or operating quuence have been declared and tested under this standard.

anufacturing

he drift\(tolerance before and after certain conditions) of its operating value, operating time,

2.30 CONTROL, REMOTE - A device used to operate a product that is not physically connected to the

product.

2.30A CORD, INTERCONNECTING — A conductor or cable running between two furnishings.

2.31

DIRECT AND INDIRECT CONTACT WITH LIVE PARTS — A non-metallic part is considered in

direct contact with a live part when it is touching the live part or within 1/32 inch (0.8 mm) of the live part.
Indirect contact is when a non-metallic part is supporting a material that is in direct contact with the live

part.

2.32 DISPLAY CASE - A totally enclosed lighted furnishing used to display products.

2.33 DRIVE — Motor and other components that provide the force to move parts of the furnishings.
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2.34 ENCLOSURE, ELECTRICAL — That part of the product that:

a) Renders inaccessible all or any parts of the equipment that may otherwise present a risk of
electric shock; and/or

b) Retards propagation of flame initiated by electrical disturbances occurring within.

2.35 ENCLOSURE, MECHANICAL — A part of the equipment intended to reduce the risk of injury that

could be caus

e by mechanical and other physical parts.

2.36 ENTRAPMENT ENVIRONMENTS:

Usag

Araa |
+FSa—t

icipated to be

preser
stores

Usage
anticip
indireg
Situati

Usage
preser

includ¢ medical exam rooms, customer service areas, ‘and retail sales areas, s

dispen

Usage
traineg
preser
2.37 ENTRA
2.38 FIXED

2.39 FUNC]

2 With the permis
— Tests, SOHO
interpretations th

Trroo—ort

t and likely not constantly supervised. Examples include residences, hotel ro

Area |IA — An area where children under the age of 8 or people with.cognitive
ated to be present and likely directly supervised by a care giveépand older g
tly supervised by adults in the area, such as theaters, «restaurants, an
bns where someone would be underneath the furnishing are unlikely.

Area Il — An area where children or people with coghitive disabilities are an
t, but the furnishings are locked out and only operated by a trained pers

Sers.

Area lll — An area where it is anticipated‘adults with normal cognitive abilitie
to use the furnishings present, and children or people with cognitive disabil
t or if present are closely supervised,such as in a commercial office.

APMENT FORCE — The amount of force that has the potential for causing injun
FURNISHING — Intended_to be permanently connected electrically to a sourcg

[TONAL LOAD? —(The level of loading or force typical of hard use.

sion of BIFMAthis definition is reproduced from the BIFMA/ANSI Standard for Small Office/Hom]
56.5. BIFMAC shall not be responsible for the manner in which the information is presented,
ereof.

2.40 FURNI

SHING SUPPQRT SYSTEM — A system of components intended {0 secure |

bms, and retail

disabilities are
hildren will be
i classrooms.

ticipated to be
on. Examples
uch as carpet

S are present,
ties are rarely

V.

of supply.

e Office Furniture
lsed, nor for any

the building or other structure.

2.41

a furnishing to

FURNITURE POWER DISTRIBUTION UNIT — An outlet assembly that complies with UL 962A.

2.42 GLASS, SHEETS — A glass sheet, usually formed from sheet stock, the overall shape of which is
essentially flat. The sheet can have a slight curvature or bend, and the surface may be smooth or textured.

243 HAZARD OCCUPANCY - Relates to the following types of area where a sprinkler system is used:

a) Light: The quantity of combustibles and the combustibility is low. It is expected that there will be
low rates of heat release. Examples include: office areas and dwellings.
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b) Ordinary, Group 1: The quantity of combustibles is moderate and the combustibility is low. It is
expected that there will be moderate rates of heat release. Examples include: kitchens and storage
rooms with a height equal to or less than 8.0 feet (2.44 m).

c) Ordinary, Group 2: The quantity of combustibles and the combustibility is moderate. It is
expected that there will be moderate to high rates of heat release. Examples include: retail and
storage rooms with a height equal to or less than 12.0 feet (3.66 m).

2.44 HOME AND INDIVIDUAL OFFICE FURNISHING — A furnishing used for conducting business
either in the home or an office that is intended to stand alone or be mechanically and electrically
connected together.

2.45 [SOLAT
transformer a
grounding me
determined to

2.46 LEAKA
person upon g
surfaces of the

247 LIMITE
comply with th

2.48 LIVE PA

2.49 LOCAT
condensation

2.50 LOCAT
to temporary d
prevent an acq

2.51 LOCAT
the furnishing.

2.52 LOCKH

253 LOSS ¢

ED SECONDARY CIRCUIT — A circuit derived from an isolated seconda
nd that has no direct connection back to the line-connected circuit (other
Ans). A secondary circuit that has a direct connection back to the lineseonne
be part of the line-connected circuit.

GE CURRENT — All currents, including capacitively coupled.currents, that f
ontact between accessible conductive surfaces of a product\and ground or ot
product.

e requirements of UL 62368-1.
ART — Any part where current is flowing.

ON, DAMP- An exterior or interiorstocation that is normally or periodica
bf moisture in, on, or adjacent to, the furnishing, and includes partially protecte

ON, DRY - A location not ngrmally subject to dampness, but may include a lo
ampness, as in the case-of.abuilding under construction, provided ventilation
umulation of moisture.

ON, WET — A location in which water or other liquid can drip, splash, or flow

D-ROTOR— The armature or rotor is prevented from rotating.

DE'SERVICEABILITY? — The failure of any product to carry its intended load or

winding of a
than through
cted circuit is

ow through a
er accessible

D POWER SOURCE (LPS) — A limited power source.is as defined in UL 62368-1 and shall

lly subject to
N locations.

cation subject

s adequate to

on or against

to perform its

normal functio

oradibctman
O agujasStieTe

2.54 LOW-VOLTAGE CIRCUIT — A circuit involving a potential of not more than 30 volts alternating
current (42.4 peak) open circuit.

2.55 MATTRESS - A resilient material or combination of materials enclosed by ticking used alone or in
combination with other products intended or promoted for sleeping upon. The term includes but is not
limited to adult mattresses, youth mattresses, crib mattresses, bunk beds mattresses, futons, flip chairs
without permanent backs or arm rests, sleeper chairs, water or air beds if they contain upholstery material
between the ticking and mattress core.

2.56 MATTRESS FOUNDATION — A ticking covered structure used to support a mattress or sleep
surface. The structure may incorporate other materials such as foam, springs, and the like used alone or in
combination.
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2.57 MATTRESS SET — A mattress provided with or without the mattress foundation.

2.58 MOTOR-OPERATED FURNISHING — A furnishing provided with a motor used for sitting, laying, or
used for decoration, such as a wave machine.

2.59 NORMAL USE - The intended function applied by the user or operator utilizing the installation and
operation instructions for the furnishing.

2.60 OFFICE FURNISHING — Consists of panels, study carrels, work stations and pedestal-style
systems that may be mechanically interconnected to form an office furnishing system to be installed in
accordance with Article 605 of ANSI/NFPA 70. They may be provided with an electrical distribution
system, including switches and receptacles. They may contain channels for routing communication cable

within the sy
cabinets, des
function uniqu

2.61 PANEL

2.62 PINCH
together or a
Also, see Ent

a)Ap

b)Ap

stem components separate from power-circuit raceways. The systems may
s, work surfaces, shelves, storage units, etc., that have a particular electrical
e to an office furnishing system.

— A flat rectangular vertical piece that forms part of or all of a wall.oroffice parj

POINTS — Accessible locations on a furnishing where two.parts of the furnish
part of the furnishing and an external object coming together could cause p
apment Force, 2.37. Examples include:

pwered adjustable table with a modesty panel and\the floor, or a chair, or anoth

pwered adjustable chair or sofa between thedootrest, backrest, arms, and othe

include filing
or mechanical

ition.

ing may come
ersonal injury.

er object.

I chair parts or

a chair or sofa and a wall.

2.62A POD |- A booth or room-in-room.

2.63 PORTABLE FURNISHING — Meets s4lll-of the following:

a) Not hat allows the

furnisH

secured to the building ‘structure unless provided with a securement means
ing to be removed without the use of tools;

b) Corlnected electrically-to an electrical source of supply with a power supply cord and plug; and
c) Likgly to be frequently relocated due to its small size and weight or configuration.
allows|an average person to pick up without tools or equipment.) A mass exceeding

is not generally considered to be portable.

A product that
40 Ibs (18 kg)

CO¥ copnpactad—lminaira
COTrO— CoOTmIettCU— arnTianc

R 1L LIMIN H
D O

A
LY

neable

HoaHRaHEe—a—o
pUtaoic— A e e 15— o

2.64 PORT that provides
illumination for a room or specific area and is able to be moved to a new location with or without the use of
readily available tools.

2.65 PRIMARY SURFACE - A surface that has the apparent potential for the highest loading or a
surface on which a person may sit. In cases where more than one horizontal surface exists, there may be
more than one primary surface. In cases where all surfaces are intended for equipment there may be no
primary surfaces.

2.66 PROOF LOAD? — The level of loading or force in excess of hard use.

2.67 PRESSURE-RELIEF DEVICES — A device used to control or limit the pressure in a system or
vessel.
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2.68 PUBLIC OCCUPANCIES - Include but are not limited to health care facilities, old age convalescent
and care homes, college dormitories, residence halls, jails, prisons, nursing care homes, public
auditoriums, hotels and motels.

2.69 RACEWAY — A completely enclosed channel intended specifically for the holding and routing of
wiring, excluding communication and low-voltage wiring. A raceway provides mechanical and electrical

protection to the internal wiring.

2.70 RECEPTACLE, TAMPER RESISTANT — A receptacle provided with spring-loaded shutters that

close off the contact openings or slots of the receptacles when the receptacle not in use.

2.71

RECEPTACLE, DEDICATED — A female contact device intended to supply current to utilization

equipment thatt is provided with the furnishing when built and is not accessible to the user.

2.72 RELOG

2.73 RESIDH
such as the lo
equivalent.

2.74 RISKO
or operator in
peak (the pes
exceeds 21.2
exceeds the |I¢

2.75 RISK (
investigation s
15Winto an €

2.76 RFID -

2.77 ROOM}
hard wired or
means of acce

2.78 SAFET

personal injury.

ENCE — A place where people live (such as a house or apartment). A hotel
Dby or a restaurant are public occupancy areas. The terms "heusehold" and "r

F ELECTRIC SHOCK — A risk of shock is considered toexist at parts accessi
k voltage of a 30-Vac sine wave), 60Vdc and:in a normally wet location

Vac peak (the peak voltage of a 15-Vac _sine wave), 30Vdc and the avs
akage current levels specified in Leakage Current Test.

F FIRE — A risk of fire is considetéd to exist at a component part or a
hows that the supply for such part or assembly is capable of delivering a powe
xternal resistor connected between the point in question and any return to the

Radio-frequency identification.

IN-ROOM — A roem+that may have electrical components field or factory in
cord and plug connected to the building electrical system. It is provided with

ss and egress. The total area is equal to or greater than 24 square feet (2.23 1

Y CIRCUIT — A control circuit designed to guard against or mitigate risk of

ATABLE POWER TAP (RPT) — An outlet assembly that complies with UL-1363.

common area
esidence" are

ble to the user

g normally dry location during the intended use or‘servicing if the voltage excg¢eds 42.4 Vac

if the voltage
ilable current

ssembly if an
r of more than
bower supply.

stalled and is
a ceiling and

n?).

fire, shock or

2.79 SECONDARY SURFACE — A'surface that'is vertically separated from and smaller than the primary
work surface(s). It is used for storage (that is, a shelf) or occupied exclusively by the equipment placed on
the surface.

2.80 SECURITY LOCKOUT DEVICE — A device that prevents unauthorized users from operating the
equipment, such as a lock and key, or a keypad with a code.

2.81 SHOWCASE - A specific type of store fixture identified in ANSI/NFPA 70. A cabinet provided with a
transparent enclosure for displaying or protecting merchandise.

2.82 SIGN — An electrically operated product that through illumination or mechanical means uses words,
symbols, numbers, art, or other advertisement intended to convey information, attracts attention, provides
information, or serves as decoration. A sign does not have shelving or storage to display merchandise.
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2.83 STAND - A structure on or in which audio and/or video equipment and accessories are intended to
be placed, contained, or mounted for support.

2.84 STATIONARY FURNISHING —

a) Intended to be fastened in place requiring tools for removal and connected electrically to an
electrical source of supply with a power supply cord and plug; or

b) Unlikely to be frequently relocated due to size, weight or configuration and connected electrically

toane

lectrical source of supply with a power supply cord and plug.

2.84A STORAGE BED UNIT — A bed or mattress platform which opens/raises to access storage

beneath the
position. Note

2.85 SUB-A
the complete
assembled in

2.86 SURFA
equipment su

] ot ! FRT ) : H | DY) b 1 £ 'H %
CU, WITILIT UUTS TIULU UUITTWIST TTariipuialc uic 1Tiatlicos SUUIT do TUT aUjuslTIg

that such units are intended to be opened/closed only when the bed is uneccy

SSEMBLY — An individual component or a group of components that when ¢
furnishing. Sub-Assemblies are shipped from different manufacturing locz
the field to form a complete product.

CE — A moveable, typically stowable, surface whose primary function is to
Ch as printers and scanners.

nt of sleeping
pied.

ombined form
tions and are

support office

inches (1 m)
areas where
ve the cart; or

ces the center

ith diminished

foundation.

ight position.

d mechanical

2.87 TALL GART —
a) A dart where the television or apparatus supporting surface is more than 39.4
above| the floor and the cart is recommended<by the manufacturer to be used if
childrgn, or people with diminished capacity ate likely to move or may be asked to mq
b) A cart where the television when mounted to the mounting surface of the cart pla
line of the television surface more “than 39.4 inches (1 m) above the floor apd the cart is
recommended by the manufacturer;to be used in areas where children, or people W
capacitty are likely to move or may-be asked to move the cart.

2.88 TICKING — The outer mostilayer of fabric or related material of a mattress or mattress

2.89 TIP OER?® — The cdondition where the unrestricted unit will not return to its normal upn

2.90 WIRED CABINET — See 2.81.

291 WIRING)INTERNAL — Wiring that is totally within an appropriate electrical ar]

enclosure.

2.92 WORK SURFACE - A horizontal surface used to perform tasks and/or for storage space.

2.93 WORKING PRESSURE - The maximum system pressure measured during normal operating
conditions. When more than one pressurized system is provided the furnishing is capable of having

multiple worki

ng pressures.

3 Components

3.1

A component of a product covered by this Standard shall:

a) Comply with the requirements for that component as specified in this Standard;
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b) Be used in accordance with its rating(s) established for the intended conditions of use; and
c) Be used within its established use limitations or conditions of acceptability.

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

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
capabilities. S
temperatures

3.5 Luminair|
more of the fol

3.6 Furnishin
requirements

3.7 Video or
in a damp or w

3.8 Afuse sl
3.9 Asupple
3.10 Wireles

3.11  All plum

components are incomplete in construction features or restrictéd)‘in
uch components are intended for use only under limited conditions, su

bs used in products covered by this Standard shall comply with’the requirem
owing standards: UL 153, UL 1574, UL 1598, UL 2108 or UL 8750.

gs which incorporate neon lamps shall comply withUL: 2161 and shall also cg
bf UL 962.

audio equipment shall comply with UL 62368-1. Video or audio equipment int
et locations shall comply with the tropicaltumidity requirements in these Stan

all comply with UL 248-1 and the appropriate Part 2 for the specific fuse type.
mentary overcurrent protectorishall comply with UL 1077.
5 charging pad shall comply with UL 2738.

bing parts shall. comply with the appropriate standards, such as ASME A112.1

4 Units of Measurement

4.1 Values s
approximate i

fatedswithout parentheses are the requirement. Values in parentheses are ¢
formation.

performance
ch as certain

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

ents in one or

mply with the

ended for use
jards.

xplanatory or

4.2 Values of voltage and current are rms values, unless otherwise stated.

5 Referenced Publications

5.1
interpreted as

referring to the latest edition of that code or standard.

5.2 The following publications are referenced in this Standard:

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

ANSI Z97.1, Safety Glazing Materials Used In Buildings — Safety performance Specifications And
Methods Of Test

ASME A112.18.1, Plumbing Supply Fittings
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ASME B1.20.3, Dryseal Pipe Threads (Inch)

ASME B16.1,

Gray Iron Pipe Flanges and Fittings Classes 25, 125 and 250

ASME B16.5, Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch Standard

ASME B16.9,

ASME B16.11

Factory-Made Wrought Buttwelding Fittings

, Forged Fittings, Socket-Welding and Threaded

ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings

ASME B16.22
ASME B16.2(

ASTM A653/4
Coated (Galv

ASTM B209/H

ASTM B555,
Dropping Tes

ASTM C62, S
ASTM C90, S

ASTM E28, §
Ball Apparatu|

ASTM E162,
Source

ASTM E230
Standardized

ASTM F963,

, Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings
, Cast Copper Alloy Fittings for Flared Copper Tubes

\653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 4
hnnealed) by the Hot-Dip Process

209M, Standard Specification for Aluminum and Aluminum-Alloy Sheet and P

Standard Guide for Measurement of Electrodeposited Metallic Coating Thick

tandard Specification for Building Brick (Solid Masonry Units Made from Clay
pecification for Loadbearing Concrete Masonry Units

tandard Test Methods for Softening Point of Resins Derived from Naval Store

[72]

Standard Test Method for Surface Flammability of Materials Using a Radian

F230M, Standard Specification and Temperature-Electromotive Force (en
Thermocouples

Standard Consumer Safety Specification for Toy Chests

linc-lron Alloy-

ate

nesses by the

r Shale)

5 by Ring-and-

t Heat Energy

nf) Tables for

ASTM F1427,

Standard Consumer Safety Specification for Bunk Beds

BIFMA X5.5, Desk and Table Products

CFR 16 — Part 1219, Safety Standard for Full-Size Baby Cribs

CFR 16 — Part 1220, Safety Standard for Non-Full-Size Baby Cribs

CFR 16 — Part 1500, Hazardous Substances and Articles Administration and Enforcement Regulations

CFR 16 — Part 1632, Flammability of Mattresses and Mattress Pads

CFR 16 — Part 1633, Standard for the Flammability (Open Flame) of Mattress Sets
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CFR 21 — Part 1000, General

CFR 21 — Part 1002, Records and Reports

CFR 21 — Part 1003, Notification of Defects or Failure to Comply

CFR 21 — Part 1004, Repurchase, Repairs, or Replacement of Electronic Products

CFR 21 — Part 1005, Importation of Electronic Products

IEC 60335-1, Household and Similar Electrical Appliances — Safety — Part 1: General Requirements

IEC 61000-4-%
Surge Immuni

IEC 62471, PH

ISO 16030, Pr
ANSI/NFPA 7
NFPA 289, Stz
NFPA 701, Stz
SAE J512, Au
SAE J513, Re
SOHO S6.5, §

Technical Bull
Furnishings at
Retardance of

Technical Bull
and Thermal |

, Electromagnetic Compatibility (EMC) — Part 4-5: Testing and Measurement
y Test

otobiological Safety of Lamps and Lamp Systems

eumatic Fluid Power — Connections — Ports and Stud Ends

, National Electrical Code (NEC)

ndard Method of Fire Test for Individual Fuel Packages

ndard Test Methods of Fire Tests for Flame Propagation of Textiles and Films
omotive Tube Fittings

frigeration Tube Fittings — General Specifications

mall Office/Home Office‘\Furniture — Tests

btin 117 (March 2013), State of California Department of Consumer Affairs Bu
d Thermal Instilation — Requirements, Test Procedure and Apparatus for Test
Resilient Filling Materials Used in Upholstered Furniture

btin 129;-State of California Department of Consumer Affairs Bureau of Hom
nsulation — Flammability Test Procedure for a Mattress for use in Public Buildin

Techniques —

reau of Home
ing the Flame

e Furnishings
gs

UL 33, Heat Responsive Links for Fire-Protection Service

UL 48, Electric Signs

UL 94, Test for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 111, Outline of Investigation for Multioutlet Assembly

UL 130, Electric Heating Pads

UL 153, Portable Electric Luminaires

UL 244A, Solid-State Controls for Appliances
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UL 248-1, Low Voltage Fuses — Part 1: General Requirements

UL 248-14, Low-Voltage Fuses — Part 14: Supplemental Fuses

UL 358, Limit Controls

UL 452, Antenna — Discharge Units

UL 489, Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures

UL 498, Attachment Plugs and Receptacles

UL 498A, Current Taps and Adapters

UL 499, Electtic Heating Appliances

UL 508, Indudtrial Control Equipment

UL 514B, Conduit, Tubing, and Cable Fittings

UL 514D, Cover Plates for Flush-Mounted Wiring Devices

UL 521, Heat|Detectors for Fire Protective Signaling Systems

UL 635, Insulating Bushings

UL 723, Test for Surface Burning Characteristics of Building Materials
UL 723S, Ouffine of Investigation for Drop-Out Ceilings Installed Beneath Automatic Sprinklers
UL 746A, Polymeric Materials — Short Term Property Evaluations
UL 746B, Polymeric Materials< Long Term Property Evaluations

UL 746C, Polymeric Materials — Use in Electrical Equipment Evaluations

UL 796, Printcfd Wifing Boards

UL 810, Capacitors

UL 817, Cord Sets and Power-Supply Cords

UL 840, Insulation Coordination Including Clearances and Creepage Distances for Electrical Equipment
UL 864, Control Units and Accessories for Fire Alarm Systems

UL 867, Electrostatic Air Cleaners

UL 873, Temperature-indicating and -Regulating Equipment

UL 943, Ground-Fault Circuit Interrupters
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UL 962A, Furniture Power Distribution Units

UL 964, Electrically Heated Bedding

UL 969, Marking and Labeling Systems

UL 970, Retail Fixtures and Merchandise Displays

UL 991, Tests for Safety-Related Controls Employing Solid-State Devices

UL 1004-1, Rotating Electrical Machines — General Requirements

UL 1004-2, Im
UL 1004-3, Th

UL 1012, Pow|

pedance Protected Motors
ermally Protected Motors

or Units Other Than Class 2

UL 1030, Sheathed Heating Elements

UL 1077, Supjf
UL 1097, Dou
UL 1278, Mov,
UL 1283, Elec|
UL 12886, Offig
UL 1310, Clas
UL 1363, Relg
UL 1434, Ther

UL 1439, Test.

blementary Protectors for Use in Electrical Equipment
ble Insulation Systems for Use in Electrical Equipment
hble and Wall- or Ceiling-Hung Electric Room Heaters
fromagnetic Interference Filters

e Furnishing Systems

s 2 Power Units

catable Power (Tap$s

mistor Type-Devcies

5 for Sharpness of Edges on Equipment

UL 1449, Surge Protective Devices

UL 1450, Motor-Operated Air Compressors, Vacuum Pumps, and Painting Equipment

UL 1481, Power Supplies for Fire-Protective Signaling Systems

UL 1492, Audio-Video Products and Accessories

UL 1557, Electrically Isolated Semiconductor Devices

UL 1574, Track Lighting Systems

UL 1577, Optical Isolators
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UL 1598, Luminaires

UL 1647, Motor-Operated Massage and Exercise Machines

UL 1678, Household, Commercial, and Institutional-Use Carts, Stands and Entertainment Centers for Use

with Audio an

UL 1975, Fire

d/or Video Equipment

Tests for Foamed Plastics Used for Decorative Purposes

UL 1977, Component Connectors for Use in Data, Signal, Control and Power Applications

UL 1989, Star

UL 1998, Soffware in Programmable Components

UL 2054, Hoy
UL 2097, Ref
UL 2108, Low
UL 2161, Nedg
UL 2361, Out
UL 2442, Wa
UL 2459, Insy
UL 2738, Indy
UL 2999, Indi
UL 5500, Rern

UL 5085-3, L

nelby-Batterios
attorios

sehold and Commercial Batteries

brence Standard for Double Insulation Systems for Use in Electronic Equipmer
Voltage Lighting Systems

n Transformers and Power Supplies

ine of Investigations for Custom Built Kiosks

- and Ceiling-Mounts and Accessories

lated Multi-Pole Splicing Wire Connectors

ction Power Transmitters anid Receivers for Use with Low Energy Products
idual Commercial-Office Furnishings

hote Softwaré:Updates

w Voltage Transformers — Part 3: Class 2 and 3 Transformers

UL 8750, Ligh

t'Emitting Diode (LED) Equipment for Use in Lighting Products

UL 8802, Ultraviolet (UV) Germicidal Equipment and Systems

~

UL 60320-1, Appliance Couplers for Household and Similar General Purposes — Part 1: General
Requirements

UL 60335-1, Household and Similar Electrical Appliances, Part 1: General Requirements

UL 60601-1, Medical Electrical Equipment, Part 1: General Requirements for Safety

UL 60691, Th

ermal-Links — Requirements and Application Guide

UL 60730-1, Automatic Electrical Controls for Household and Similar Use, Part 1: General Requirements
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UL 60730-2-6, Automatic Electrical Controls — Part 2-6: Particular Requirements for Automatic Electrical
Pressure Sensing Controls Including Mechanical Requirements

UL 60730-2-7, Automatic Electrical Controls for Household and Similar Use, Part 2-7: Particular

Requirements

for Timers and Time Switches

UL 60730-2-9, Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature Sensing

Controls

UL 60730-2-12, Automatic Electrical Controls for Household and Similar Use; Part 2-12: Particular

Requirements

for Electrically Operated Door Locks

UL 60730-2-1
Requirements|

UL 60947-4-1
Electromecha

UL 60947-5-2
Elements — Pr1

UL 60950-1, /1

UL 61010-1,
Requirements|

UL 61131-2, A

UL 61800-5-1
Electrical, The

5, Automatic Electrical Controls for Household and Similar Use; Part
for Automatic Electrical Air Flow, Water Flow and Water Level Sensing Gentro

Low-Voltage Switchgear and Controlgear — Part 4-1: Contactors\-and Mg
hical Contactors and Motor-Starters

Low-voltage Switchgear and Controlgear — Part 5-2: Control Circuit Devices
bximity Switches

formation Technology Equipment — Safety — Part 1General Requirements

Electrical Equipment for Measurement, Control, and Laboratory Use; Pa

rogrammable Controllers — Part 2: Equipment Requirements and Tests

, Adjustable Speed Electrical-Power Drive Systems — Part 5-1: Safety Re
ymal and Energy

2: Particular
s

tor-Starters —

and Switching

it 1: General

quirements —

UL 62368-1, |Audio/Video, Information and Communication Technology Equipment — Rart 1. Safety
Requirements
6 Assembly
6.1 A furnishing shall be completely wired with all splices and electrical connections before[the furnishing

leaves the factory: The furnishing itself is not prohibited from being shipped unassembled.

Exception: Electrical connections that are made by connectors instead of splices are not required to be
made before the furnishing leaves the factory, if the connections made by the connectors maintain polarity
and grounding, when grounding is provided.

6.2 Furnishings shipped unassembled from the same manufacturing location shall be shipped from the
factory in a carton or as an unpackaged complete assembly. Unassembled parts, when required
elsewhere in the standard to accompany the furnishing, shall be included. Glassware is not required to be
actually mounted in a frame or holder; it is able to be separately wrapped to protect it from breakage
during shipment.

6.3 Furnishings shipped unassembled from different manufacturing locations to the field for assembly
shall be constructed so that each sub-assembly is incorporated into the final assembly without requiring
alteration by the installer. Subassemblies that must bear a definite relationship to each other for the
intended operation of the product shall be arranged and constructed to permit them to be incorporated into
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the complete assembly only in the correct relationship with each other, without requiring alteration or
realignment. See Section 95, Instructions for Sub-Assemblies.

6.4 When wires pass through a joint between sections of a furnishing that are separable for packing
purposes, the joint shall be such that rotation of one section with respect to the other during the assembly
of the sections is limited to not more than 360°. Friction alone does not meet the intent of the requirement
to prevent rotation.

Exception: When all of the following conditions exist, rotation between sections of a furnishing is not
limited to 360°:

a) The internal diameter of the tubing through which the wires pass is 1/2 inch (12.7 mm) or more;

b) The
mm) ¢
place

c) The)

6.5 When a

rotation during assembly is limited to not more than one revolution for eac
f unobstructed tubing length through which the wires pass, when suéh,rot
bny stress on the conductors; and

conductors do not involve splices unless the splices are:
1) Inaccessible during assembly in accordance with Figure 13.1, Articulate Pr

2) Secured and provided with strain relief that has beeh shown to be reliable
defeated by the user.

splice or an electrical connection is located ifka’section of a furnishing that is

h 3 inches (76
ation does not

bbe; and

and not easily

separable for

packing purpdses, as noted in 6.1, the unit shall be provided with strain relief to reduce thé¢ risk of stress

being transmi
The strain re
conductors ar

6.6 When W
purposes the

6.7 When ir
transmit stres
completely ag
lower without

6.8 As spec
newspaper, w

[ted to the splice or electrical connection during unpackaging and assembly of
ief shall be reliable and not easily defeated by the user. See the Strain re
d connectors test, 69.2.

ires pass through a joint between sections of a furnishing that are separal
oint or section shall complywith 10.6, Protection of cord and wiring, while una

any position of adjustment, a spring-loaded or adjustable section of a furni
s to a splice of wiring within any section of the unit either during asse
sembled. For eéxample, the stem of an adjustable height floor-furnishing unit
binding or crimping the wiring of the unit.

fied in’6:2, a carton is a box of cardboard, pasteboard, shrink film, or similar m
rapping paper, tissue paper, or similar paper products). It is not required to be

form, since th

the furnishing.
ief for internal

le for packing
5sembled.

shing shall not
mbly or when
shall raise and

aterial (but not
rectangular in

e "pinch pack" of cardboard wrap with the ends pinched together and stapled

is determined

to be a carton.

6.9 A part that must be removed to assemble a furnishing in the intended manner to the supply circuit is
not required to be fastened, but the construction shall be such, and the hardware shall be provided, to
allow field assembly.

6.10 Any furnishing that is not completely assembled shall be provided with assembly instructions.
7 Accessories

7.1 A furnishing having provision for the use of an accessory shall be constructed so that the use of the
accessory does not introduce a risk of fire, electric shock, or injury to persons.
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7.2 A furnishing shall comply with the requirements in this Standard with or without the accessory
installed.

7.3 Installation of an accessory by the user shall be restricted to an arrangement by which the electrical
connections are accomplished by means of mating connectors, attachment plugs and receptacles, or
attachment plugs and cord connectors that maintain correct polarity.

7.4 Installation of an accessory intended to be made by the installer or service personnel shall be by
means of mating connectors, attachment plugs and receptacles, plug-in connectors, pigtail leads and
insulated wire connectors, or by connection to existing wiring terminals such as a terminal block or an

installed electrical device.

7.5 With refd
connections b

7.6 Strain-re
to the connect

7.7 The mod
for the furnishi

7.8 Instructig
the accessory

7.9 An acces

are detailed apd accurate, and that the furnishing complies with the requirements of this sta

accessory inst
7.10 An acceé

711 Apartt

and shall be stipplied with the basic furnishing.

CONSTRUCT]

8 General

8.1 Each el

rence to 7.4, installation of an accessory shall not require cutting of wiring onth
the installer.

e soldering of

ief means shall be provided for the wiring of an accessory where stress may e transmitted

ons during or after installation.

nting method and location of an accessory shall be specified”in the installatig
hg. See Section 94, Accessory Instructions.

ns shall be provided with the accessory covering‘the model number or series
is intended for use with. See Section 94, Accessory Instructions.

sory shall be trial-installed to determine that the installation is feasible, that th

alled.
ssory may be shipped with or separately from the basic furnishing.

nat is required for the furnishing to perform its basic function is not considered

ON

ctrical* device and insulated conductor shall have a voltage rating at least

voltage that is

n instructions

5 of furnishing

e instructions
ndard with the

an accessory

equal to the

applied to it during intended use.

8.2 Each electrical device shall have an ampere rating and each insulated conductor shall have an
ampacity rating for the maximum current to which it is subjected during intended use.

8.3 Means shall be provided to reduce the risk of contact between the surface of a cabinet and a cabinet
light other than at the intended mounting means. The means provided shall have strength and rigidity to
reduce the risk of distortion which facilitates installation in a manner other than intended.

8.4 When wires pass through a joint between sections of a furnishing the construction shall comply with
the requirements in 6.4.
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9 Ventilatio

9.1

n for Utilization Equipment

Each enclosed area of a furnishing intended to accommodate electrical utilization equipment shall be

provided with natural convection openings or a mechanical ventilation system for the equipment installed
within the enclosed area. Installation and use instructions shall be used to determine the intended use of
an enclosed area.

10 Power-Supply Connections

10.1 Perma

10.1.1 A pe

nently connected furnishing

rmanently connected furnishing shall be provided with field-wiring terminals

r leads for the

connection off
ANSI/NFPA 1
raceway tom

10.1.2 Alea
smaller than 1

10.1.3 Ater

conductors having an ampacity rated as intended for the furnishing, and in‘ag
0. A furnishing shall be provided with a splice compartment, junctien bo
bke connections.

d that is intended to be connected in the field to a power-supply circuit conduc
8 AWG (0.82 mm?), and shall be sized based on the rated current of the furnis

minal or splice compartment shall be complete and shall enclose all field-wiring

splices to be made in the field.

10.1.4 Each
field shall be
installation of

10.1.5 The
internal wiring

10.1.6 Ater
so as to be pr|

10.1.7 A wir

10.1.8 A win
pre-tapped hg

Exception: A

terminal or splice compartment in which power:supply connections are to b
located so that the connections are able, to be readily accessible for in
the furnishing.

compartment specified in 10.1.4 shallbe located so that, when making condu
and electrical components are not éxposed to mechanical abuse or strain.

minal compartment intended.for connection of a supply electrical enclosure sh
evented from turning with respect to the supporting surface.

ng terminal shall be‘prevented from turning or shifting in position.

e-binding screw at a wiring terminal shall not be smaller than No. 10 (4.8 mm
le is not provided, a thread-forming screw shall be used.

No.~8 (4.2 mm diameter) screw is able to be used at a terminal intended only

ofa 14 AWG

cordance with
K or length of

or shall not be
hing.

terminals and

e made in the
spection after

t connections,

bll be attached

diameter). If a

for connection

2.0mm?) or smaller conductor.

10.1.9 A terminal plate tapped for a wire-binding screw shall be of metal not less than 0.050 inch (1.27
mm) thick.

Exception: A plate not less than 0.030 inch (0.76 mm) thick is able to be used when the tapped threads
comply with Section 63, Tightening Torque Test.

10.1.10 A wire-binding screw shall be provided with an upturned lug, cupped washer, or equivalent
means that retains a supply conductor of the size intended.

10.1.11 A terminal (for example, a plate and screw) intended for the connection of the grounded supply
conductor shall be formed of or plated with metal that is substantially white in color and shall be readily
distinguishable from other terminals or shall be clearly identified in some other manner, such as on an
attached wiring diagram.
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10.1.12 A lead intended for the connection of the grounded power-supply conductor shall be finished to
show a white or gray color, and shall be readily distinguishable from other leads.

10.1.13 The free length of a lead located inside an outlet box or field-wiring compartment and intended
for field connection to a branch circuit shall not be less than 6 inches (152 mm).

10.1.14 When a terminal block is provided, it shall be suitable for field wiring.

10.1.15 An opening for conduit shall have dimensions as indicated in Table 10.1.
Table 10.1
Dimensions Associated with Openlngs for Conduit
Nominal Unthreaded opening Throat minimum Diameter maximum Minimur diameter of
trade size diameter® flat|surface
of conduit
inches inch (mm) inch (mm) inch (mm) inch (mm)
12 0.875 (22.2) 0.56 (14.2) 0.62 157) 1.15 (29.2)
3/4 1.109 (28.2) 0.74 (18.8) 0.82 (20.8) 1.45 (36.8)
1 1.375 (34.9) 0.94 (23.9) 1.05 (26.7) 1.80 (45.7)
1-1/4 1.734 (44.0) 1.24 (31.5) 1.38 (35.1) 2.31 (58.7)
@ A plus toleranck of 0.031 inch (0.79 mm) and a minimum tolerance of 0.015\nch (0.38 mm) applies to the knockolt diameter.
Knockout diameters are measured other than at points where a tab remains+after removal of knockout.

10.1.16 The
unthreaded co

10.1.17 Whe
there shall be
conduit bushir]
back of the ho

10.1.18 Whe
there shall be
smooth and W
shall have an i

minimum unobstructed diameter of theiflat surface surrounding the back of 3
nduit shall be as indicated in Table 16:1.

n threads for the connectiontof threaded conduit are tapped all the way th
ho fewer than 3-1/2 or more.than 5 threads. The construction of the hole shall
g is able to be properly‘attached and the minimum unobstructed diameter su
e shall be as indicated in Table 10.1.

n threads for the jconnection of threaded conduit are not tapped all the way th
ho fewer than five full threads. The unthreaded parts of the hole and the back
ell-rounded-for protection of the conductors. The unthreaded throat diamet
hternal diameter as noted in Table 10.1.

n opening for

rough a hole,
be such that a
rrounding the

rough a hole,
edge shall be
br of the hole

10.1.19 The

Minimum usable volume of a field wiring compartment shall be as specified in ]

[able 10.2.

Table 10.2
Minimum Usable Volume of Terminal Compartment

Volume for each conductor that originates outside the compartment
and terminates or is spliced within the compartment, and each
conductor that passes through the compartment without splice or

Size of conductors termination, including a grounding conductor.

AWG (mm?) cm?® (cubic inches)
18 (0.8) 24.6 (1.50)
16 (1.3) 287 (1.75)

Table 10.2 Continued on Next Page
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Table 10.2 Continued

Size of conductors

Volume for each conductor that originates outside the compartment
and terminates or is spliced within the compartment, and each
conductor that passes through the compartment without splice or
termination, including a grounding conductor.

3

AWG (mm?) cm (cubic inches)
14 (2.8) 32.77 (2.00)
12 (3.3) 36.87 (2.25)
10 (5.3) 40.97 (2.50)
8 (5.5) 49.2 (3.0
6 {6-5Y 84-9 5:9)
10.2 Cord-donnected furnishing

10.2.1  Afur
plug shall be
Furnishings s

10.2.2 Whe
conductors in
the following
conductor: th
with a marked

10.2.3 Whe

hishing intended to be connected to the power-supply source by means of a flgxible cord and
provided with a flexible cord and an attachment plug for connection to the $upply source.
Lpplied with more than one power supply cord shall comply.with 10.3.

h a 3-wire grounding-type or a 2-wire polarized attachment plug is provided, the circuit
the flexible cord shall be connected to the plug and to'the wiring in the producf so that any of
devices used in the primary circuit shall be connected in an ungrounded clirrent carrying
b center contact of the Edison-Base lampholder, a single pole switch, an automatic control
off position, a single fuseholder, and any other single-pole overcurrent protectjve device.

h a 3-wire grounding-type attachmentplug or a 2-wire polarized attachment plug is provided,

the attachment plug connection shall comply with.Figure 10.1 and the polarity identification of the flexible

cord shall con

nply with Table 10.3. See Section.97, Operating Instructions.
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Figure 10.1

Connections to Attachment Plugs

CONNECTIONS OF CORD CONDUCTORS TO GROUNDING — TYPE
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR WITH INSULATION HAVING A
GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE ¢

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

2 In the above illu
section.
b Signifies a cond

CONDUCTOR INTENDED TO BE GROUNDED
(IDENTIFIED CONDUCTOR)b

CONNECTIONS OF CORD CONDUCTORS TO POLARIZED
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR NOT INJENDED TO BE
GROUNDED (UNIDENJTIEIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)b

btration, the blade to which the green conducter/is connected is able to have a U-shape instead

ctor identified in accordance with Tablé<10.3. The grounded (identified) conductor is the neutral sy

Table 10.3
Polarity Identification of Flexible Cords

f a circular cross

pply conductor.

Method [of identification Usable combinations
Wire intended to be grounded®® All other wires?
Color of braid onfindividual"conductors Solid white or gray — without tracer Solid color other than whife or gray —
without tracer
Color other than white or gray, with tracer | Solid color other than whife or gray —
in braid without tracer
Color of insulation on individual Solid white or gray® Solid color other than white or gray
conductors
Light blue? Solid color other than light blue, white, or
gray

Other means

the conductor® of the conductor

A stripe, ridge or groove on the exterior
surface of the cord'

Tin or other white metal on all strands of No tin or other white metal on the strands

@ A wire finished to show a green color with or without one or more yellow stripes or tracers is to be used only as an equipment-
grounding conductor. See 16.2.1 and Figure 10.1.

® The grounded conductor is the neutral supply conductor.

¢ Only for cords — other than Types SPE-2 and SPT-2 — having no braid on any individual conductor.

Table 10.3 Continued on Next Page
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Table 10.3 Continued

Method of identification

Usable combinations

Wire intended to be grounded®®

All other wires®

9 For jacketed cords.

¢ Only for Type SPT-2 cords.

fOnly for Types SPE-2 and SPT-2 cords.

10.2.4 A furnishing required to be grounded shall be provided with a grounding-type attachment plug.

10.2.5

connected to
in accordancg

attachment plug. See Figure 10.1.

10.2.6 The
product. The
20 Amp rateg
provided with

bower-supply cord shall be rated for use at a voltage not less than the rated
bower-supply cord shall be sized in accordance with Table 1.0'4+/A furnishing provided with a
receptacle shall be provided with a minimum 12 AWG (3.3"mm?) conductof
a 15 Amp receptacle with a minimum 14 AWG (2.1 mm?) éenductor cord.

If the—cord includes an nqnipmnnf grnlmding conductorthe grmmding conductor shall be

all exposed or accessible unenergized metal parts of the furnishing by a mechanical means
with Grounding and Bonding, Section 16 and to the grounding @in/of a grounding

voltage of the

cord or when

Table 10.4
Power Supply Cord Ampacity
Cord size Furniture maximum rating (Amperes) per cord
AWG (mm?) 3 current-cafrying conductors 2 current-carrying gonductors
6(13.3) 45 55
8(8.4) 35 40
10 (5.3) 25 30
12(3.3) 20 25
14 (2.1) 15 18
16 (1.3) 10 13
18 (0.82) 7 10

10.2.7 The flexible-eord shall be of a type indicated in Table 10.5 or shall have properties

be at least eqlially~as serviceable for the particular application.

such that it will

Table 10.5

Acceptable Types of Cord and Applicable Limitations on Their Use

Product on which the cord is to
be used

Cords acceptable where temperatures
are more than 121 °C (250 °F) are attained
on any surface the cord can contact

Cords acceptable where 121 °C (250 °F)
or lower temperatures are attained on any
surface the cord can contact

Household use products

HPN, HSJ, HSJO

NISP-2, NISPT-2 SP-2, SPE-2, SPT-2, SPT-
3, 8V, SVE, SVO, SVT, SVTO, SJ, SJE,
SJO, SJT, SJTO or equivalent.

Commercial use counter top and
table top use products®

HSJ, HSJO, HSJOW

NISPT-2, SP-2, SPE-2, or SPT-2, SPT-3, SV,
SVE, SVO, SJ, SJT, SJE, SJEQO, S, SO,

Table 10.5 Continued on Next Page
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Table 10.5 Continued

Product on which the cord is to
be used

Cords acceptable where temperatures
are more than 121 °C (250 °F) are attained
on any surface the cord can contact

Cords acceptable where 121 °C (250 °F)
or lower temperatures are attained on any
surface the cord can contact

SOW, SO0, SOOW, STO, STOW, STOO,
STOOW, SEO or SEOW or equivalent.

Other Commercial products

HSJ, HSJO, HSJOW

SJ, SJT, SJE, SJEO, S, SO, SOW, SO0,
SOOW, STO, STOW, STOO, STOOW, SEO
or SEOW or equivalent

2 A cord that is protected by the physical construction of the furnishing such as being recessed in a cord channel, routed within a
passageway or the like and exits the commercial furnishing such that the cord cannot contact the floor due to the intended location
of the commercial furnishing such as a shelf or rack mounted display (refer to the installation instructions 92.8 — 92.9).

10.2.8 SV, SVE, SVO and equivalent power supply cords shall have the individual condu
with supplemegntary insulation where the conductors exit the jacket of the cord.

ttors provided

10.2.9 A dirgct plug-in power supply with a Class 2 or LPS output shall comply with the output cord

conductor req

irements specified for the power supply.

10.2.10 A pqwer supply with a supply cord input and a secondary/load side power output in excess of

Class 2 shall domply with 10.2.6 — 10.2.8 or Annex A for a SELV power level output.

10.2.11

shall be in compliance with Table 10.6 requirements.

When a furnishing employs a direct plug-in power. supply the length of the output conductors

10.2.12 Whgn a furnishing employs a power supply:with a supply cord input and output cpnductors the
combined length of the supply cord and the output conductors shall be in compliance with Table 10.6

requirements.

10.2.13 The Jength of a power supply cortd’shall be within the limits specified in Table 10.6.
Table 10.6
Length of Power Supply Cord
Type of furnishing Minimum acceptable length Maximum accéptable length

Feet (mm) Feet (mm)
Table, or shelf (RacksGondola) supported 4.0 (1219) 10 (3048)
Floor supported with-a cord exit point lower than 3 feet from 50 (1524) 25 (7620)
the floor
Floor supported with a cord exit point greater than 3 feet 9.0 (2743) 25 (7620)
from the floor

10.2.14 When the intended means of mounting or other features or constructions of a furnishing
warrants other than the required length of power-supply cord, a shorter cord (or no cord) is able to be
provided. An example of an application where a shortened cord is able to be used is when several
furnishings are interconnected in the field to form one unit. Instructions shall be provided in accordance

with 92.12.

10.2.15 The current rating of the attachment plug of a furnishing shall not be less than 125 % of the
maximum current input of the furnishing or the marked rating when no electrical load is provided as part of

the furnishing.
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10.2.16 Means shall be provided to support the cord to reduce risk of contact with a cabinet light at a
location other than the cord exit.

10.2.17 The furnishing shall be constructed so that neither the cord nor plug is damaged when the
furnishing is placed against a wall. Examples of constructions include, but are not limited to wood blocks to
hold the furnishing out from the wall and right angle (flat) cord/plugs.

10.2.18 Power supply cords and interconnecting cords that constitute a risk of injury from damage shall
be protected from moving parts of a furnishing.

10.2.19 A power cord run through the interior structure of a furnishing, room-in-room, or booth shall be
visible along its length or be able to be visually inspected by removing a cover without the use of tools. The

product shall
10.3 Multip

10.3.1 Cord
of the followin

meet the requirements for wiring protection in 19.1.2 and 19.1.3.

e power supply cords

connected furnishings shall not be provided with more than one power supply
g conditions are met:

cord unless all

a) Not|more than two cords are provided;

b) Eagh flexible cord is of the type, size, and rating required for the type of produgt and the load
suppligd;

Excepfion: Furnishings intended for use in commercial or institutional occupahcies may be
equipfed with more than two cords. Also, see 86.16.

c) Eag

d) The
cords)
conne

h attachment plug cap's rating is:

1) Not less than that of the fumishing and not less than the maximum curre
furnishing when tested in accordance with the Input Test, Section 67, and

shall not be less than 125 % of the maximum current input of the furnishing
accordance with'the Input Test, Section 67, and not less than 125 % of the .
the furnishing

total current input in accordance with Section 67, Input Test, (including curr
is not.more than 80 % of the branch circuit supply for the single branch circu
cted (Based on the plug configuration);

nt input of the

2) The current rating of-the attachment plug of a furnishing rated more than 15 amperes

when tested in
hted current of

ent through all
t to which it is

Exce

inAa Na 4 Tha ~piprapy ot raciirand $n ha Inco than ON 0/ ~Af thAa

Qinala

=Y. 3

TOTT TVO 1.

+ic hio
TG COIT eI To oTTCYUnTCUToIoCTC o0 il U0 70 U a1C-onigic—orartv

h circuit when

the plugs are supplied by separate branch circuits, evidenced by any of the following:

a) The attachment plugs are not the same configuration or rating and the instructions

contain the information in 96.6 (a) and (b);

b) The rating of any plugs is greater than 20 Amps; or

c) The product is marked in accordance with 86.15, and the instructions contain the

information in 96.6 (a) and (c).

Exception No. 2: The current is not required to be less than 80 % of the branch circuit rating when:

a) All attachment plugs are rated 15 Amps or less; and

b) The total current input is equal to or less than the attachment plug rating.
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e) With reference to Exception No. 1(a) of 10.3.1(d), where detachable power supply cords are
used, all the attachment plugs and the inlets shall have different configurations.

f) The product is provided with a single accessible control or switch with a marked "off" position that
disconnects all ungrounded conductors of the product;
Exception: The furnishing is not required to have a single disconnect when multiple disconnect
means are provided in accordance with any of the following:
a) There is a control or switch for each of the two power supply cords, and the controls or
switches are grouped and identified;
b) All power supply cords are of the detachable type, the only supplied loads are
receptacles, and the cord attachment points are grouped and identified;
c) The product is provided with a mechanical or electrical interlock system thgt results in all
ungrounded conductors of the supply being disconnected in the cevent thgt any cord is
disconnected; or
d) A marking is provided and located adjacent to each switch indccordance with 86.17.
g) The ffurnishing is rated in accordance with 85.3;
h) The product contains the markings in 86.15; and
i) The furnishing is provided with instructions as indicated in 96.6.
10.4 Detachpble power supply cords
10.4.1 A detachable power supply cord shall be-provided with:
a) A ANISI/NEMA WD-6 configuration mating attachment cord connector body and inlgt; or
b) A ULl 60320-1 configuration mating appliance attachment cord connector body and|inlet.
10.4.2 The gower supply cord-ampacity shall be rated for the maximum current rating of the appliance

inlet configura

10.4.3 Adjac
a WARNING ¢

ion provided.

ent to thedinlet shall be marked the maximum voltage and current rating of the 1
tatement.as specified in 86.25.

10.5 Strain felief

urnishing and

10.5.1

A strain-relief means shall be provided so that mechanical stress placed on a flexible cord or

flexible conduit is not transmitted to terminals, splices, or internal wiring. When a clamp is employed with a

cord, auxiliary

10.5.2

insulation is required when the clamp is able to damage the cord insulation.

Insulating bushings serving as strain relief shall comply with UL 635. Tests specified in this

Standard (e.g. Strain Relief Test) may still be required to be performed to confirm the combination of the
insulating bushing and the supporting parts are suitable in combination.

10.5.3

fibrous material shall be secured to the furnishing by a positive means.

If wood, pressed board, or other fibrous material is used to secure the strain-relief assembly, the
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10.5.4 Means shall be provided to reduce the likelihood of an attached supply cord or lead from being
pushed into the enclosure of a furnishing through the cord-entry hole if damage to cord could result from
contact with internal mechanical and electrical components or systems.

10.5.5 To determine compliance with 10.5.1, a strain relief means is to be subjected to the applicable
tests specified in Section 69, Strain Relief Tests.

10.5.6 A metal strain relief clamp or band shall not be used unless it has been evaluated to UL 514B, for
the size of, number of and type of cord or conductor.

10.6 Protection of cord and wiring

bsure, shall be
tor insulation.

10.6.1 The ;I)oint where a flexible cord passes through an opening in a wall, barrier, or encl

an opening th

10.6.2 The
enclosure andg

a)Ala

b) A sharp edge; or

C)Am

at is free from sharp edges, burrs, and fins that are able to damage the conduc

ord shall be provided with mechanical means that prevent the cord-being pus
contacting:

mp or heated surface;

pving part.

hed inside the

10.6.3 An inpsulating bushing shall be provided where’the flexible cord or wiring ent¢rs a pendant

lampholder o
are pulled dur

Exception No
used.

Exception No

a) The
surfac|

b) The
is:

the base or stem of a furnishing, and atithe ends of metal tubing where the
ing the adjustment of the unit.

1: A smooth, metal bushing is able to be used when Type SPT-2, SJ, SV, or

2: Aninsulating bushing-is not required with Integral Type SPT-2 cord when:

metal through which the cord passes is not less than 0.042 inch (1.07 mm
b js smooth, or the-édge of the metal is rolled not less than 120°; or

cord at the point where it passes through the hole is provided with additional

1N\Not less than 1/32 inch (0.8 mm) thick;

cord or wiring

heavier cord is

thick and the

insulation that

2) Molded to the cord; and

3) Of thermoplastic for Type SPT-2 cord.

10.6.4 Cord or wiring that passes through tubing or contacts the edge of a sheet-metal wall 0.042 inch
(1.07 mm) or less thick shall be reliably held away from the edges of the metal or shall be protected by a
non-rubber bushing or a grommet or by rolling the edge of the metal not less than 120°.

10.6.5 When cords or wires pass through or contact the edges of sheet metal thicker than 0.042 inch
(1.07 mm), the metal shall be treated by reaming or the equivalent to remove burrs, fins, or sharp edges
that are able to damage insulation.
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10.6.6 When the material through which the cord or wiring passes is wood, porcelain, phenolic
composition, or other insulating material, not less than 3/64 inch (1.2 mm) thick, a smoothly rounded
surface is determined to be equivalent to a bushing.

10.6.7 Ceramic materials and molded urea, phenolic, and melamine compositions are determined to
meet the intent of the requirement for insulating bushings; a bushing of wood or rubber is not usable. Other
compositions are able to be used when they have been investigated and found usable for the application.

10.6.8 A hard-fiber bushing or grommet form is able to be employed when the bushing is not less than
3/64 inch (1.2 mm) thick. A rubber bushing is not suitable for use.

10.6.9 An insulated metal grommet is usable in place of an insulating bushing when the insulating
material used |s not less than 1/32 inch (0.8 mm) thick and completely fills the space between the grommet
and the metal |n which it is mounted.

10.6.10 Polymeric sleeving shall not be used for reducing the risk of cutting or abrasion of wiring.
Fiberglass sle¢ving not less than 0.010 inch (0.25 mm) thick is capable of beinglused.

10.6.11 A buphing shall be securely held in place.

10.6.12 A cord shall be supported through an individual furnishing'and between mechanically contiguous
furnishings. The supports shall be such that the cord, has a maximum unsupported distanc¢ of 16 inches
(406 mm).

10.6.13 Whgn a power supply cord is routed internally;eréxternally along a furnishing or a ¢ord is utilized
for the interconnection of electrical components provided with the furnishing the cord shall be protected
from damage by any of the following means:

a) Recegssing the cord in a channel or a'complete enclosure;

b) Proyiding projections extending:out from the furnishing at least equivalent to the depth of the
diameter of the cord; and/or

c) Providing a removable-protective cover.
11 Frame and Enclosure

11.1 General

11.1.1 A furnishing shall be formed and assembled so that it has the strength, stability, and rigidity
required to resist the abuses during normal use and maintenance to which it is subjected without
increasing the risk of fire, electric shock, or injury to persons.

11.1.2 Among the factors taken into consideration in determining the acceptability of an enclosure are its:
a) Physical strength;
b) Resistance to impact;
¢) Moisture absorptive properties;
d) Combustibility;

e) Resistance to corrosion; and
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f) Resistance to distortion at temperatures to which the enclosure may be subjected under
conditions of normal or abnormal use.

For a nonmetallic enclosure, all of these factors are to be considered with respect to thermal aging.

11.1.3 A part such as a splice, tap, wire, transformer, capacitor, ballast, current-carrying part, or device
with an exposed live part shall be contained in an enclosure constructed of metal, glass, ceramic,
porcelain, or polymeric material. Such parts shall be contained in the enclosure during normal
maintenance and use.

Exception No. 1: A current-carrying part of a wiring device (such as the screw shell and center contact of a
lampholder, the lampholder contacts, starter holder contacts, or similar components of a fluorescent

luminaire) thd
during use of

Exception N
evaluated as

Exception Noj
the connectio

Exception No
is provided it

11.1.4 Afra
projection, o
constitute ari
in accordance

11.2 Personal injury, entrapment, pinch'points, and shear considerations

11.2.1
injury to pers
furnishing. All

any risk of injliry based on the fequirements for the Usage Area; see Section 31, 32, or 33.

11.2.2 Wher;I:

foreseeable

Wher the operation and maintenance of a furnishing by the user or bystanders invo

t are normally fitted with a functional component (a lamp, a starter, or simil
the furnishing is not required to be additionally enclosed.

. 2: A component, such as a ballast, that has an integral outer_housing
bn enclosure is not required to be additionally enclosed.

h point to internal components.

4: Components in a Class 2 or LPS circuit are notirequired to be in an enclo
bhall comply with Section A3.

me, guard, handle, or similar part; or an eéxposed portion of an enclosure, sud
corner, shall be smooth and rounded. Such components shall not be s
5k of injury to persons during intende@use and maintenance of a product, whe
with UL 1439.

ons, protection shall 'be provided to reduce the risk based on the Usag

moving parts shalbe made inaccessible by guards or bellows, or, if accessib

investigating a furnishing with respect to the requirement in 11.2.2,
isuseshall be evaluated.

hr component)

that has been

3: A power-supply cord is not required to be contained within the furnishing other than at

sure, but if one

h as an edge,
b sharp as to
n investigated

[ves the risk of
b Area of the
e, not present

conditions of

11.2.3 Among the factors, which shall be considered simultaneously, To be evaluated with respect to both
intended operation of the furnishing and any foreseeable misuse in investigating an exposed moving part

are:

a) The

degree of exposure required to perform the intended function;

b) The sharpness of the moving part. Moving parts shall have accessible edges rounded to a

radius

of 0.8 mm (0.03 inches) and accessible corners to 1.6 mm (0.06 inches)P;

c) The risk of unintentional contact by the user or someone in the area. A furnishing that when
installed or placed in its intended location and its highest point of travel is 84 inches (2,130 mm)
above the floor is not considered a risk of unintentional contact. Installation and operation
instructions shall warn against placing a fixed structure at a point less than 85 inches (2,159 mm)

above

the movable component of the furnishing;
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d) The speed of the moving part. Usage Area lll: Moving parts that may cause entrapment are not
considered a risk of entrapment provided the requirements for Commercial Operator Attended
Products — Usage Area lll, Section 32 are followed. If two parts are in motion, the combined speed
of the parts shall be considered. The speed for rotating parts shall be measured at the fastest
moving point. Space around accessible pinch points shall not be constrained such that a user is
unable to retract a body part with sufficient speed from the space to avoid injury;

e) The risk that a part of the body is endangered or that clothing is able to be entangled by the

moving part, resulting in a risk of injury to persons;

f) The force involved when loaded with the rated load; and

g) A force of 2 Ibs (9 Newtons) or greater is required for the person to become dislodged.

b Copyright © International Labour Organization 1980

11.2.4 When|considering entrapment or pinch points, consideration shall be given to the body part(s) that
may become trapped. See Table 11.1 for dimension requirements for spacing.to prevent entrapment.

Table 11.1
Entrapment Space Requireménts
Child Adult
Inches (cm) Inches (cm)

Body part Less than Equal to or more than Less than Equal tp or more than
Arm 0.16 (0.41) 5.0.(12'7) 0.16 (0.41) 5.0 (12.7)
Body None 20.0 (50.8) None 2p.0 (50.8)

Finger 0.16 (0.41) 1.0 (2.5) 0.32(0.8) 1.0 (2.5)
Foot 1.0 (2.5) 4.72 (12.7) 1.4 (3.5) 3.0 (12.7)
Hand 0.16 (0.41) 4.0 (10.2) 0.16 (0.41) 4.0 (10.2)
Head 2.4 (6.1) 12.0 (30.5) 4.8 (12.0) 1p.0 (30.5)
Leg 0.16(0.41) 7.0(17.8) 0.16 (0.41) 1.0 (17.8)
Toes 0.1610.41) 2.0(5.1) 0.16 (0.41) .0 (5.1)

11.2.5 When| considering entrapment or pinch points, consideration shall be given to the gbility to reach
the potential eptrapment area. See Table 11.2. Potential entrapment areas that are beyond the dimensions

given are not gonsidered a risk of injury to the user or person near the furnishing.

Table 11.2
Entrapment Reach Requirements
Body Part Inches (cm) Comment
Height 84 (213) Measured from the floor
Arm 59 (150) Measured from hip and presumes
individual may move upper body
Leg 43 (110) Measured from crotch

11.2.6 A mounting system used with a cart, stand or entertainment center that is intended to support a
video display with a weight greater than 15 Ibs (6.8 kg) shall be constructed to prevent the video display
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from being inadvertently dislodged or removed from the mounting system. Gravity shall not be the sole
means of securement for the video display.

11.2.7 Supporting surfaces on a tall cart which are located more than 39.4 inches (1 m) above the floor
shall be provided with a mechanical means for securing equipment. Acceptable means for securement
include screws, straps and similar securement means. The assembly of the equipment to the supporting
surface shall comply with the Instructions, Section 92.

11.2.8 A tall cart shall be provided with casters having a minimum diameter of 4 inches (101.6 mm).

11.2.9 A furnishing provided with two or more mounting surfaces for video displays shall be provided with
instructions specifying the order in which the video displays are to be installed; unless installation in any
order does rot cause the product to become unstable. The product shall be tested for stability in
accordance with 43.2.

11.2.10 A fyrnishing provided with two or more mounting surfaces for video displays shgll specify both
the maximum|and minimum weight of the equipment or maximum weight and allowable per¢ent difference
to be supported if equipment that is less than the maximum weight when meunted will cause the product to
become unstgble. The product shall be tested for stability in accordance with’'43.2.

11.2.11 A fupnishing provided with two or more mounting surfaces\where removal of one ¢r more pieces
of video displays could cause the product to become unstable shall'be permanently marked fas specified in
86.41.

11.3 Mechahical enclosures and guards — Mechanical'considerations

11.3.1 Bellos shall:
a) Require the use of tools for their removal;
b) Be femovable for servicing;
c¢) Have sufficient strength and rigidity to avoid the articulate probe with web stop (Fiqure 13.1) from
being finserted to a depth that causes entrapment or damages the guard, when gressed with a

force qf 10 Ibs (44.5 N); and

d) Be gomplete so that there are no opens that would allow an appendage to enter, such as an arm
for leg| See Table 11.1.

11.3.2 A functional attachment that is made available or specified for use with a furnishing shall be
included in themvestigatiomof the—furmishing—Untess—the-mstroctionrs—specify the—use—of two or more
attachments at the same time, only one attachment at a time is to be investigated with the furnishing.

11.3.3 Whether a guard, a release, an interlock, or similar device is required and whether such a device
is adequate shall be determined from an investigation of the complete furnishing, its operating
characteristics, its intended installation location, the intended user group (youth, adult, persons with
diminished capacity, elderly), trained or untrained users and the potential risk of injury to persons. The
investigation shall include evaluation of the results of breakdown or malfunction of any one component,
and not more than one component at a time, unless one event contributes to another. When the
investigation shows that breakdown or malfunction of a particular component results in a risk of injury to
persons, that component shall be investigated for reliability.

11.3.4 A moving part, lifting or reclining mechanism, the rotor of a motor, a pulley, belt, gear, fan, or other
part that constitutes a risk of injury shall be enclosed or provided with means to reduce the risk of injury.
Such a part shall not be able to be contacted by the user or someone in the area. Compliance shall be
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determined by the probe illustrated in Figure 13.1 unless the furnishing is provided with a safety system
and complies with 11.3.5. A force greater than 40 pounds between a moving part and any object that can
be entrapped by the moving part is considered a risk of injury. The furnishing shall be subjected to the
Entrapment Test, Section 61, if there is a possibility that the force may be less than 40 Ib. When using the
probe to determine if a potential entrapment area can be reached, there are several items to be
considered:

a) If the entrapment area beyond the distances specified in Table 11.2;
b) That children may go into places that an adult would not, such as crawling on the floor; and

c) The probe shall be adjusted in any position that it can be manipulated along with the probe users
arm.

90.0 Ibs (400
0.75 to 5.00
npment Force

fead of the 40 Ibs (178 N) force, the maximum dynamic force shall not exceed
first 0.75 seconds. The static force shall not exceed 34.0 Ibs (150 ‘N) from
shall not exceed 5.6 Ibs (25 N) force after 5.00 seconds. See 611, Entr:
Test.

Exception: Ing
N) during the
seconds and
Measurement
vith either an

11.3.5 Furnighings that present a risk of injury as specified in 11.3.4 ¢shall be provided

active safety ¢
11.3.6 A meq

11.3.7 Durin
enclosure that

Exception: A g
the furnishing

rcuit or passive guard to prevent injury.
hanical safety system, such as a guard, shall comply with 11.3.8.

) the investigation of a furnishing to determine compliance with 11.3.4,
is removable without the use of a tool shall be removed.

art that is removable without the use'of a tool is not required to be opened or r
's marked in accordance with 86.12.

B part of the

emoved when

11.3.8 Guards shall:

a) Reqpire the use of tools for'their removal;
b) Be removable for servicing;

c) Havg sufficient strength and rigidity;

d) Be complete;
e) Not present a risk of injury to persons such as a pinch point, during additional hangling because
of requiTed SEeTVITE, SUCh s Cleaning; urjarmmimng; or sirmitar service; and

f) Be self-restoring.

11.3.9 An enclosure or guard over a rotating part shall retain a part that, because of breakage or other
reasons, becomes loose or separates from a rotating part, and shall retain a foreign object that is able to
be struck and propelled by the rotating part.

11.3.10 When breakage or deterioration of material adjacent to a moving part results in an increased risk
of injury, the material shall have such properties as to withstand the loads it is subjected to during use of
the furnishing.

11.3.11 A portable furnishing that does not incorporate a shade as specified in UL 153, for portable
lamps shall comply with Section 77, Lamp Drape Test, and shall be marked with the maximum wattage
lamp intended for use with the furnishing in accordance with the requirements of UL 153.
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11.3.12 When unintentional operation of a switching device results in a risk of injury to persons, the
actuator of the switch shall be located or guarded so that such unintentional operation does not occur. A
switch that is located or guarded so that it cannot be turned on by moving a 2 inch (51 mm) diameter
sphere at any angle to the switch or actuator complies with this requirement.

11.4 Metallic electrical enclosures

11.4.1 A furnishing shall be formed and assembled so that it will have the strength and rigidity necessary
to resist the abuses to which it is likely to be subjected, without increasing the risk of fire, electric shock or
injury to persons due to total or partial collapse with resulting reduction of spacings, loosening or

displacement of parts, or other serious defects.

11.4.2 For upreinforced, flat surfaces in general, cast metal shall not be less than 1/8 inch

except that malleable iron may be not less than 3/32 inch (2.4 mm) and die cast metal,m
than 5/64 inch (2.0 mm) thick. Corresponding thicknesses of not less than 3/32 inch (2.4 1
(1.6 mm), angl 3/64 inch (1.2 mm), respectively, may be acceptable if the surface|under c
curved, ribbefl, or otherwise reinforced, or if the shape or size, or both, of the-surface is|
necessary mgchanical strength is provided.

for relatively gmall areas or for surfaces that are curved or othetwise reinforced.

11.4.4 Sheet metal to which a wiring system is to be connected in the field shall have a thig

than 0.032 ingh (0.81 mm) if uncoated steel, not less than 0.034 inch (0.86 mm) if galvani
not less than P.045 inch (1.14 mm) if nonferrous:

11.5 Electrigal enclosures of polymeric'material

11.5.1 A polymeric material enclosure of electrical parts shall comply with the requiremen
as applicable|to polymeric enclosures. For Damp Locations, the Resistance to Impact Teq
preconditionir)g shall be at a temperature of 0 +2.0 °C (32 3.6 °F). For wet locations,
Exposure angl Cold Impact Test of UL 746C, preconditioning shall be at a temperature
+2.0 °C (minus 31.0 £3.6°F).

Exception No| 1: The.Crush Resistance Test of UL 746C is not required on a portable com,

3.2 mm) thick,
ay be not less
nm), 1/16 inch
bnsideration is
such that the

ness of metal,
bt steel having

dlvanized or of

ended, except

kness not less
zed steel, and

ts in UL 746C,
t of UL 746C,
the UV Light
of minus 35.0

bonent when it
Enclosures or

is mounted injside another mechamca/ enclosure that comp/les w:th 11.4, Metalllc E/ectrlca
11.5, Electrics k
to a crush force, such as when secured to the unders:de of a work surface

D be subjected

Exception No. 2: A portable component used inside or on a furnishing may have a flame classification of

V-2 or better in accordance with UL 94, when all of the following conditions are met:

a) The component is easily accessible without the use of tools;

b) The component is not secured to the furnishing where tools are required to remove it; and

c) The power supply cord and plug are readily accessible.

Exception No. 3: A portable component used inside or attached to an attended furnishing may have a
flame classification of V-2 or better in accordance with UL 94, when one of the following conditions are
met:
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a) The component is enclosed within another mechanical enclosure, the component has an air gap
switch or an electronic switch to turn off all power to the unit, and the unit is marked in accordance
with 86.44. The electronic switch must not provide power when a fault analysis is performed (see
76.4, Abnormal — Controls and Safety Circuit Tests — Electronic Components,) and it shows that a
single fault will not provide power to the product;

b) An enclosure material that complies with 11.4, Metallic Electrical Enclosures or 11.5, Electrical
Enclosures of Polymeric Material, shall be placed between the portable component and any
combustible part of the furnishing. A barrier is not required if a side of the component other than the
top is not touching the furnishing and not within 6 inches (2.4 cm). The component shall have a

flame classification of not less than V-1 in accordance with UL 94; or

c) Whe

the porfable component is a power supply intended for porfable 1ise on alter|

nating-current

branch

11.5.2 A poly
shall comply W

11.6 Barriers

11.6.1 The 4
insulation, flar
upon which th

11.6.2 Ther
individually an
component dd
enclosure. It a

a)Und

circuits with a maximum potential of 150 V to ground and are:

1) Portable and semi-permanent-mounted direct-plug-in units provided\with N
blade configurations for use on nominal 120 or 240 Volt branch circuits; or

2) Cord-and-plug-connected units provided with a 15 or 20-Amp NEMA atf
configuration.

EMA 15 Amp

pchment plug

meric electrical enclosure powered by or enclosing ohly low voltage powered components

ith the requirements in Annex A, Low Voltage Circuits.in Furnishings.

nclosure of a motor-operated furnishing-~shall reduce the risk of molten n
hing particles, or similar materials falling on combustible materials, includin
b furnishing is supported.

bquirement in 11.6.1 necessitates that a switch, a relay, a solenoid, or sim
d completely enclosed,-except for terminals, unless it is shown that malfy
es not result in a risk of fire, or there are no openings in the bottom of
so necessitates the Use of a barrier:

br a motor unless;

1) The stfuctural parts of the motor or of the furnishing provide the equival
barrier;

2)“T'he protection provided with the motor is such that no burning insulat

hetal, burning
g the surface

lar device be
nction of the
he furnishing

ent of such a

on or molten

forial follo +a tha o efana that ol et an

ma t IRT= =T ATV~ VY| nthao omatar 1o
rratcrar TansS (ot SuTrmacTuiat SUPPUTrtS thiCcTarmT ST iy Wi o TotoT 15T

each of the following fault conditions:
i) Open main winding;
ii) Open starting winding;

iii) Starting switch short-circuited; and

ergized under

iv) Capacitor of permanent-split capacitor motor short-circuited — the short circuit is
to be applied before the motor is energized, and the rotor is to be locked.

3) A motor complying with UL 1004-1 and UL 1004-2 or UL 1004-3 as appropriate for the

over temperature protection incorporated with the motor construction.

b) Under wiring, unless rated VW-1.
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11.6.3 The barrier specified in 11.6.2 shall be of noncombustible material or shall comply with the Internal
Barriers Section in UL 746C, and shall have a comparative tracking index (CTI) of:

a) 4 for furnishings for household use; and

b) 3 for furnishings for commercial applications.

11.6.4 The barrier specified in 11.6.2 shall be horizontal, shall be located as illustrated in Figure 11.1, and
shall not have an area less than that specified in Figure 11.1. Openings for drainage, ventilation, or similar
condition, are not prohibited from being employed in the barrier, when such openings do not allow molten
metal, burning insulation, or similar materials to fall on combustible material.
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Figure 11.1

Location and Extent of Barrier
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A — Region to be shielded by barrier. This consists of the entire component when it is not otherwise shielded and consists of the
unshielded portion of a component that is partially shielded by the component enclosure or equivalent.

B — Projection of outline of component on horizontal plane.

C - Inclined line that traces out minimum area of barrier. The line is always tangent to the component, 5° from the vertical, and
oriented so that the area traced out on a horizontal plane is maximum.

D — Location (horizontal) and minimum area for barrier. The area that is included inside the line of intersection traced out by the
inclined line C and the horizontal plane of the barrier.
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11.7 Doors or covers

11.7.1
resetting or re

newal shall be hinged or otherwise attached in an equivalent manner.

A door or a cover of an enclosure that provides access to any overload protective device requiring

11.7.2 Means shall be provided for holding the door or cover over a fuseholder in a closed position, and

the door or co

ver shall be tight-fitting.

11.8 Mounting means

11.8.1
does not redt

ce spacings, displace a part that creates a risk of fire or electric shock, and dq

An opening provided for mounting shall be located or guarded so that a nail, hook, or similar part

es not contact

one of the foll

a) An tininsulated live part;

b) Mag
c) Inte

d) Any

11.8.2 Afur

rely on frictior].

11.8.3 An aq
if displaced d
product. Gen

when perfornjing the investigation. The maximum force as defined in UL 746C shall be

weight of the
or furnishing 4

11.9 Polymeric supporting devices

11.91 A po
whose deteridg
created due f{
limits (with an

bwing:

net wire;
rnal wiring; or

other part that creates a risk of fire or electric shock.

nishing intended to be mounted shall employ a mechanical means of mounting

hesive used as the sole means of supportto secure a furnishing or part of a fu
ould cause a risk of injury shall be investigated to determine that it reliab
bral — Adhesives, Function Analysis;'and Program of Investigation, UL 746C,

pbart or loaded furnishing under investigation as received and two times the we
fter the adhesive has been subjected to the environmental conditioning.

ymeric device(which provides mechanical support or electrical insulation
ration would treduce spacings between uninsulated live parts or could result in
b softening.or melting of the support means shall comply with mechanical R]
d witholt impact) for the material in UL 746B.

11.10 Glasq components

) that does not

rnishing which
y secures the
shall be used
four times the
ght of the part

or separation
a risk of injury
[l temperature

11.10.1

polished, or similarly treated to eliminate sharpness.

Edges of glass accessible during normal use or maintenance shall be seamed, swiped, fire-

11.10.2 Glass components less than or equal to 1 foot? (0.09 m?) or that are irregular shaped and fit
within a 1 foot® (0.03 m®) box do not have minimum thickness, securement or impact resistance
requirements.

| 11.10.3 Glass components larger than specified in 11.10.2 but less than 9 feet? (0.84 m?) shall:
a) Comply with the requirements of ANSI Z97.1, Class A; or

b) Comply with minimum thickness requirements in Table 11.3 and perform according to the
requirements specified in the Impact test, 55.1, and the Glass Retention test, 55.2.
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11.10.4 Glass components larger than or equal to 9 feet? (0.84 m?) shall comply with ANSI Z97.1, Class
A requirements.

Exception: Mirror glass that does not comply with ANSI Z97.1, Class A requirements, complies with the
intent of the requirements 11.10.4 if the glass is constructed using laminate, and the combination glass
and laminate construction complies with the tests in Section 56, Tests On Mirrors Using Glass And
Laminate Construction.

11.10.5 In accordance with 11.10.3 the minimum thickness of glass components shall be as specified in
Table 11.3.

Fabte-1+4:3
Glass Components

Length or width Min glass thickness
> 12 inches (305 mm) 1/8 inch(3:2)mm)

11.10.6 Unsegcured glass used as a worksurface or on top of a worksutface (glass held in|place only by
friction) shall He subjected to the test of Section 56A, Tests for Unsecured’/Glass Worksurfaces.

12 Protectign Against Corrosion

12.1 Iron and steel parts shall be protected against corrosion by enameling, galvanizing, plating, powder
coating, or other equivalent means, when corrosion of stich parts results in a risk of fire, elegtric shock, or
injury to persops.

Exception: This requirement does not apply torbearings, laminations, or minor parts of iron |or steel, such
as washers, s¢rews, or similar parts.

12.2 Copper| aluminum, and alloys of.copper and aluminum, stainless steel, and similar mgterials having
inherent resistance to atmosphericicorrosion may be used without additional corrosion protegtion.

12.3 All expgsed, exterior and interior, surfaces of ferrous metal parts shall be protected [by one of the
following:

a) A coating ofinonferrous metal applied by the hot dip process method;

b) A plarting of nonferrous metal applied either by electro-deposition or by chemical means;

¢) A coating of vitreous enamel;
d) Baked paint, powder coating or similar type of coating; or

e) Air-dry paint.

12.4 When deterioration of a liquid container provided as a part of a furnishing results in a risk of fire or
electric shock, the container shall be of a material that is resistant to corrosion by the liquid with which it is
intended to be used.

13 Accessibility of Uninsulated Live Parts and Film-Coated Wire

13.1 To reduce the risk of unintentional contact that results in a risk of electric shock from an uninsulated
live part or film-coated wire, an opening in an enclosure shall comply with either:
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a) For an opening that has a minor dimension (see 13.5) less than 1 inch (25.4 mm), such a part or
wire shall not be contacted by the probe illustrated in Figure 13.1.

b) For an opening that has a minor dimension of 1 inch (25.4 mm) or more, such a part or wire shall
be spaced from the opening as specified in Table 13.1.

Exception No. 1: A motor is not required to comply with these requirements when it complies with the
requirements in 13.2.

Exception No. 2: Does not apply to circuits in Class 2/LPS circuits.
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Figure 13.1
Articulate Probe with Web Stop
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Table 13.1

Minimum Required Distance From an Opening to a Part Involving a Risk of Electric Shock

¢ Any dimensior

9 More than 2-1

less than 1 inch (25.4 mm) applies to a motor only.

8 inches (54.0 mm), and not more than 6 inches (152 mm).

Minimum dimension® of opening Minimum distance from opening to part
inches (mm)® inches (mm)®
3/4° (19.1) 4-1/2 (114)
1¢ (25.1) 6-1/2 (165)
1-1/4 (31.8) 7-1/2 (191)
1-1/2 (38.1) 12-1/2 (318)
1-7/8 (47.6) 15-1/2 (394)
2-1/8 (54-03 17-4/2 «145)
d d 30 (r62)
2 See 13.5.
® Between 3/4 gnd 2-1/8 inches (19.1 and 54.0 mm), interpolation is to be used to determine a value Between values specified in
the table.

13.2 Withre
the Exception|

a) An
used Vi

b) An
part or

spect to a part or wire as specified in 13.1, in an integral enclosure of a motor
to 13.1:

ppening that has a minor dimension (see 13.5) less than 3/4 inch (19.1 mm
hen:

1) Film-coated wire is not able to be gontacted by the probe illustrated in Figu

2) In a directly accessible motor (see 13.6), an uninsulated live part is n
contacted by the probe illustrated in Figure 13.1; and

3) In an indirectly accessible motor (see 13.6), an uninsulated live part is
contacted by the probe.illustrated in Figure 13.2.

bpening that has ‘a_minor dimension of 3/4 inch (19.1 mm) or more is able to b
wire is spaced from the opening as specified in Table 13.1.

as specified in

is able to be

e 13.3;

ot able to be

not able to be

e used when a
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Figure 13.2
Straight Probe
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Figure 13.3
Straight Probe
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13.3 The prpbes specified in 13.1 and 13.2 and illustrated in Figure 13.1 — Figure 13.3 sha]l be applied to
any depth that the opening allows, and‘shall be rotated or angled before, during, and |after insertion
through the opening to any position required to examine the enclosure. The probe illustrated in Figure 13.1
shall be applied in any configuration-allowed by the construction; and, when required, the configuration
shall be changed after insertion-through the opening.

13.4 The prpbes specified.in 13.2 and 13.3 shall be used as measuring instruments to investigate the
accessibility grovided by’an opening, and not as instruments to investigate the strength of 4 material: they
shall be appli¢d with.the minimum force required to determine accessibility.

13.5 With reference to the requirements in 13.1 and 13.2, the minor dimension of an ppening is the
diameter of the largest cylindrical probe having a hemispherical tip that is able to be inserted through the
opening.

13.6 With reference to the requirements in 13.2, an indirectly accessible motor is a motor that is
accessible only by opening or removing a part of the outer enclosure (such as a guard or panel) that is
able to be opened or removed without using a tool, or that is located at such a height or is otherwise
guarded or enclosed so that it is not contacted during normal use of the furnishing. A directly accessible
motor is one that is able to be contacted without opening or removing any part or that is located so as to be
accessible to contact during normal use of the furnishing.

13.7 During the examination of a furnishing to determine compliance with 13.1 or 13.2, a part of the
enclosure that is able to be opened or removed by the user without a tool (such as an accessory, the cover
over an opening for an operating adjustment, or similar components) is to be opened or removed.
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13.8 With reference to the requirements in 13.1 and 13.2, an insulated brush cap is not required to be
additionally enclosed.

14 Resistance to Moisture and Liquid Damage

14.1 In addition to the requirements in 14.2 — 14.5, wet location furnishings shall be investigated in
accordance with Part 2, Outdoor Furnishings.

14.2 A furnishing that requires or has the provision for the user to add water or that automatically refills a
vessel shall comply with the Flooding Test, Section 79.

14.3 A damp.acation cord and plug connected furnishing (such as a lighted planter or lighted make-up
mirror) shall have electrical insulation material with moisture-resistant properties equivalént to treated
cellulosic or viilcanized fiber, phenolic, urea, or ceramic and shall be investigated in accordance with the
Humidity Condlitioning Test (Damp and Wet Location Furnishings), Section 74, followed by the Leakage
Current Test, $ection 65.

14.4 A damp location permanently connected furnishing shall have electrical insulation| material with
moisture-resistant properties equivalent to treated cellulosic or vulcanized fiber, phenolic, ur¢a, or ceramic
and shall be investigated in accordance with the Humidity Conditioning Test (Damp and |Wet Location
Furnishings), [Section 74, followed by the Insulation Resistance. Test (Damp and Wet Locations
Furnishings), $ection 75.

14.5 A furnighing provided with a vessel factory filled with™a liquid or a combination liquid and solid
material, other than water, shall comply with the following:

a) The vessel shall be sealed at the factory and the sealing system shall require a too| for removal.

b) If the product is portable or if the vessel is separable from the product without the use of tools,
the whole portable product and also the separable vessel shall be subjected to| the Portable
Furnishing Drop Test, Section 64;.individually and in combination.

c) If the product is stationary or fixed and the vessel is accessible without the use of tools the
vessel ghall be subjected-{e:the Impact test, 55.1.

d) A polymeric vessgl'shall be subjected to the Conditioning of polymeric componepts test, 44.1,
prior to[the drop test:

15 Furnishings with Plumbing Fixtures Where the User May Contact Water

15.1  Furnishings—witthmptumbingfixtures—where—theuser Tmay contact-water—strattbe—tonsidered wet
locations and investigated in accordance with Part 2, Outdoor Furnishings.

15.2 Cord-connected or remote controls provided with furnishings as described in 15.1 shall comply with
the requirements for Class 2 circuits where wet contact is likely.

16 Grounding and Bonding
16.1 Grounding

16.1.1 A furnishing of one or more of the following types shall have provision for grounding:
a) A furnishing intended to be used on a circuit operating at more than 150 volts to ground;

b) A furnishing intended for permanent connection to the electrical supply;
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c) A cord-connected motor-operated furnishing; and

d) A furnishing having a metal part not intended to be electrically energized that is accessible using
the probe in Figure 13.1 and that is able to be inadvertently energized.

Exception No. 1: A furnishing provided with a means of double insulation in accordance with the
applicable requirements in UL 1097 or UL 2097, shall not be provided withgrounding. A furnishing that
complies with the requirements for double insulation shall also be marked with the double insulation
symbol. See 86.11.

Exception No. 2: A cord and plug-connected portable, indoor, household/residential use furnishing that
operates at less than 150 Volts to ground and does not incorporate a motor does not need to be provided

with groundi
accordance w

16.1.2 Whe

16.1.4. When the furnishing is cord connected, the grounding means shall also co

requirements

enclosure that are exposed to contact during user servicing and are able.to become energ

after a fault cq

16.1.3 Thef

a)lna

See 16.1.8 and 16.1.9; or

g Pprovisions.
ith 86.21.

rne turnishing snall be marked "FOr Housenold/Kesidential

N a grounding means is provided, whether required or not, it shall\be in ag
in 16.1.7. All exposed unenergized metal parts and all unenergized metal pj
ndition shall be reliably connected to the means for grounding.

pllowing are able to be used as a means for grounding:

furnishing intended to be permanently connected, an equipment-grounding te|

b)Ina

16.1.4 The

furnishing by

supply cord, g
person. The

coating.

16.1.5 The
member of an

16.1.6 Ase
receptacle, sh
the connectio

cord-connected furnishing, an equipment-grounding conductor in the power-s

grounding conductor of a supply, cord shall be secured to the frame or en
means of a screw that is not remoéved during any servicing operation not involy

grounding connection shall penetrate nonconductive coatings, such as p
grounding condugctor of a cord-connected furnishing shall be connected to
attachment plug: The grounding member shall be fixed.

barable (connection, such as that provided by an attachment plug and a matin
all bessuch that the equipment-grounding connection is made before or at the

Use Only" in

cordance with
mply with the
arts within the
ized during or

rminal or lead.

Lipply cord.

closure of the
ing the power-

r by other equivalent means: Servicing includes repair of the furnishing by a qlialified service

aint or power

the grounding

j connector or
same time as
conductors.

h{ovand broken after or at the same time as the disconnection from the supply

Exception: Interlocked plugs, receptacles, and connectors that are not energized when the equipment-
grounding connection is made or broken are able to be used without the grounding connection specified
above.

16.1.7 When a furnishing is intended to be grounded and is provided with means for separate connection
to more than one power supply, each separate connection shall be provided with a means for grounding.
The means for grounding shall be bonded together.

16.1.8 A terminal intended solely for the connection of an equipment-grounding conductor shall be
capable of securing a conductor of the size required for the application.

16.1.9 A connection device that depends on solder alone shall not be provided for connecting the
equipment-grounding conductor.
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16.2 Grounding identification

16.2.1 The surface of an insulated lead intended solely for the connection of an equipment-grounding
conductor shall be green with or without one or more yellow stripes, and no other lead shall be so
identified.

16.2.2 A wire-binding screw intended for the connection of an equipment-grounding conductor shall have
a green-colored head that is hexagonal or slotted, or both. A pressure wire connector intended for
connection of such a conductor shall be plainly identified, such as by being marked with the grounding
symbol in Figure 16.1, "G", "GR", "GRD", "Green", "Ground", or "Grounding", or by a marking on a wiring
diagram provided on the furnishing.

Figure 16.1
Grounding Symbol

16.3 Bonding

16.3.1 Accegsible non energized metal or other conductive parts that may become energized and are
not connected|directly to thegrounding conductor shall be bonded to the ground connection point.

16.3.2 A grdund path/for electrical current shall be provided between all parts of a metal electrical
enclosure confaining-electrical parts or wiring. See Section 70, Grounding-Impedance Test.

16.3.3 Flexible metal conduit longer than 6 feet (1.8 m) in total length shall not be relied upon for the
ground path through an individual furnishing or between furnishings that are connected during installation.

16.3.4 The grounding means through an individual furnishing and between furnishings that are
connected during installation shall have an ampacity at least equivalent to that of the supply conductors.

16.3.5 A furnishing that employs quick-connect means for electrically connecting the branch-circuit
power supply from furnishing to furnishing shall be constructed so that the grounding connection is made
prior to all other supply connections.

16.3.6 A non-energized metal part that is able to become energized shall be bonded to the ground return
path by means of a conductor not smaller than the supply wires of the furnishing.
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17 Polarity and Identification

17.1

A supply cord conductor that is intended to be grounded shall be marked in accordance with Table

10.3 and shall be connected to the wide blade of a 2-wire attachment plug, or the left-hand blade of a 3-
wire attachment plug when looking at the face of the plug with the grounding pin up. See Figure 10.1.

17.2 The screwshell or screwshell contact of each Edison-Base lampholder shall be connected to the
grounded supply conductor.

17.3 A switch, fuse or other protective device shall not be connected to the grounded supply conductor.

Exception: When the switch, fuse or other protective device simultaneously interrupts all

non grounded

conductors o
conductor.

17.4 Any pg
such as a d
constructed s
polarity.

[ the supply circuit, it is not prohibited from also being connected to the giq

rtion of a furnishing that is able to be detached, thereby breaking-electrical
btachable power supply cord, interlocking connectors, or cord)a connect
uch that it is only able to be assembled in the manner that.maintains co

18 Separation of Circuits

18.1 Condu
other unless {|

ctors of circuits operating at different voltage potentials shall be reliable separe
hey are each provided with insulation acceptable for the highest voltage potent

bunded supply

connections —
or — shall be
rrect electrical

ted from each
ial involved.

18.2 Aninsdlated conductor shall be reliably retained so that it cannot contact an uninsulated energized

part of a circu

18.3 Inaco
for connectior
to separate t
compartment
conductors of

t operating at a different potential.

mpartment that is intended far the field installation of conductors, and that con
of Class 2, Class 3, Class.1,,power, or lighting circuit conductors, a barrier sh
he conductors operating at different circuit voltage potentials, or the arran
shall be such that aminimum spacing of 1/4 inch (6.4 mm) can be maintaing
the different circuitsiincluding the conductors to be field installed.

fains provision
bll be provided
gement of the
d between the

19 Internal Wiring

19.1 Conductors

19.1.1 The Wiring and connection between parts within a furnishing shall be enclosed. Sge Section 13,

Accessibility of Uninsulated Live Parts and Film-Coated Wire.

19.1.2 A passage in a sheet metal wall through which insulated wires are routed, shall be provided with
provision to avoid contact with sharp edges or burrs, screw threads, sharp fins, moving parts, drawers, or
similar components that are able to abrade or otherwise damage the wire insulation in accordance with
10.6, Protection of cord and wiring.

19.1.3 A metal clamp used for routing or securing internal wiring shall be provided with smooth, rounded
edges. Auxiliary non-conducting mechanical protection shall be provided under a clamp at which pressure
is exerted on an insulated conductor.

19.1.4 Internal wiring shall consist of wires of a type or types that are determined to meet the
requirements for the intended use with respect to flexibility, mechanical abuse, temperature, ampacity, and
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voltage. Conductors of any cross-sectional-area are permitted when the conductors are in Class 2 or LPS
circuits.

19.1.5 Conductors that provide electrical connection between furnishings or sectionalized furnishings
that are subject to flexing shall be stranded.

Exception: Solid conductors are able to be employed between furnishings when they form fixed angles
and the raceway allows for inspection and replacement of the wiring when configurations are changed.

19.1.6 Conductors operating at different voltage potentials shall be separated from each other by one or
more of the following:

a) Enclpsing the different voltage conductors in a separate wiring channel;

b) Proyiding a partition of grounded metal or material that complies with the) requirements for
internal barriers in UL 746C, between the conductors of the different voltages;

c) Proyiding reliable physical separation of at least 1/4 inch (6.4 mm) between conductors of the
different voltages; or

d) Insulation provided on all conductors rated for the highest voltage potential of any donductor.

19.1.7 A splice or connection shall be mechanically secured and provide electrical continuity. A soldered
connection shpll be mechanically secured before being soldered. A splice shall not be made in an area
other than a specified wiring compartment. For example, a splice shall not be located inside gonduit.

19.1.8 A splie shall be provided with insulation equivalent to that of the conductors involvef.

19.1.9 In determining when splice insulation consisting of fabric, thermoplastic, or other type of tubing is
able to be usgd, factors to be evaluated include its dielectric properties, use temperaturg¢, and similar
conditions. Thermoplastic tape wrapped over a sharp edge shall not be used.

19.1.10 Strapded internal wiring.that is connected to a wire-binding screw shall be prpvided with a
means to restilict loose strands ofiwire from contacting other uninsulated energized parts not always of the
same polarity jor non energized-metal parts. This is able to be accomplished by use of a pressure-type
spade terming] connector with'turned-in or turned-up ends, by a closed loop connector, or other equivalent
means.

19.1.11 Interpal conductors and connectors provided for wiring between components shall| be subjected
to the Strain Relief Test, Section 69.2.

Exception: This test is not required if the conductors and connectors are provided with a suitable electrical
enclosure such that they are not subject to mechanical strain.

19.1.12 Class 2 or LPS wiring not contained within a metal or polymeric enclosure that is intended to be
routed within a furnishing shall be of a type suitable for the application (e.g. CL2, CL2P, CL3, CL3P, CL3R,
CM, CMP, CMR, or PLTC) or other jacketed type cord with a minimum 0.013 inch (0.33 mm) jacket
thickness).

I 19.2 Cord used for internal wiring for furnishings

19.2.1 Cord may be used for internal wiring if a strain relief is provided where the cord enters or exits the
| interior of the furnishing.
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19.2.2 Cord may be routed within a furnishing provided that it has one or more removable covers that
allow visual inspection of the cord. Each such removable cover shall be removable without the use of
tools.

19.2.3 When cord is provided for internal wiring it shall comply with the requirements of Conductors,
19.1, for the protection of conductors.

19.2.4 When cords are used for internal wiring, the compartment in which they are located is not required

to comply with the requirements of mechanical or electrical enclosure.

19.3 Condu

ctors subject to flexing

19.3.1 Indiv
normal use of

19.3.2 Cond
cycling endur

Exception No
comply with {
only to constt

where a sharp bend occurs in a wire or cord between two point$.of restraint that are 6 inche

less apart.

Exception No
conductor cyq

19.3.3 Cord

69.3, provided the following conditions are met:

a) The
the co

b) The

c) The

dual conductors or conductors assembled into groups that are subject to
the furnishing shall be stranded.

uctors subject to flexing in the normal use of the furnishing shall comply with
hnce test, 69.3.

1: Conductors utilized in a decorative portable luminaire or a personal make-
he performance and construction requirements specified'in UL 153. This exd
Lictions in which the wire or cord is capable of being bent, as in an enclosed

2: Conductors utilized in a Class 2 or LPS circuit are not required to be st
ling endurance test unless the circuit is.telied upon for the safe operation of the

5 subject to flexing are not required to be subjected to the Conductor cycling e
cord is not flexed to a radius less than 10 times the maximum diameter or ¢
.d;

cord is provided Wwith a strain relief at each end of the cord where it enters an ¢

cord is not subject to a twisting motion along its longitudinal axis.

20 Spacing

20.1 Othert

[an at wiring terminals, the spacing between uninsulated enerqized parts of of

flexing in the

the Conductor

up mirror shall
eption applies
swivel joint, or
s (152 mm) or

bjected to the
b furnishing.

ndurance test,

oss section of

nclosure; and

posite polarity

and between an uninsulated energized part and a non energized metal part that is exposed to contact by
persons or that is able to be grounded shall not be less than the value specified in Table 20.1.

Exception No. 1: The inherent spacings of a component, such as a snap switch, are investigated on the
basis of the requirements for the component.

Exception No. 2: This requirement does not apply when a spacing complies with the requirements in 20.4.
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Table 20.1
Spacings at Other Than Field-Wiring Terminals

Potential involved Over surface Through air
Volts inch (mm) inch (mm)
0-125 1/4 (6.4)° 1/8 (3.2)
126 — 250 1/4 (6.4)° 1/4 (6.4)
251 -600 12 (12.7) 3/8 (9.5)°

able to be used.

@ Film-coated wire is identified as an uninsulated energized part. However, a spacing of not less than 3/32 inch (2.4 mm) over
surface and through air between film-coated wire, rigidly supported and held in place on a coil, and a non energized metal part is

20.2 When &
between surfa
part, the cons
position.

20.3 When an isolated non energized metal part is interposed between or is in closg

energized part

an energized part and a non energized metal part that is able to be grounded, the spacing sh

than 3/64 inch
previously spe

other parts complies with the value specified in Table 20.1.

20.4 Aninsu
be less than 1

Exception No.
with an air spg

Exception No.
with the Intern

20.5 All unin
one another g
and 20.8 and s

Ces, or when a movable non energized metal part is in proximity to an urinsul

n uninsulated energized part is not rigidly fixed in position by means oth

ruction shall be such that the required minimum spacing is maintained*with t

s of opposite polarity, to an energized part and an exposed-non energized m

!

er than friction

ed energized
he part in any

proximity to
ptal part, or to
all not be less

(1.2 mm) between the isolated non energized metal part and any one of the other parts

cified, when the total spacing between the isolated non energized metal paf

ating lining or barrier of vulcanized fiber<employed to maintain required spag
32 inch (0.8 mm) thick, and shall be soJocated that it is not adversely affected

1: Vulcanized fiber not less thay1/64 inch (0.4 mm) thick is able to be used
cing of not less than 50 % of-the Spacing required for air alone.

2: Thinner vulcanized fiber or other insulating material is able to be used, wh
al Barriers section of UL 746C.

sulated energized parts connected to different voltage potential circuits shall bg
s though they.were parts of opposite polarity, in accordance with the require
hall be investigated on the basis of the highest voltage involved.

20.6 The sp

Tcing between uninsulated energized parts of opposite polarity and between g

non energized metal that is able to be grounded in service is not specified for parts of low-vol

it and the two

ings shall not

by arcing.

fn conjunction

en it complies

e spaced from
ments in 20.1

uch parts and

age circuits.

20.7 The spacing between wiring terminals of opposite polarity, and between a wiring terminal and any
other uninsulated metal part not of the same polarity, shall not be less than that specified in Table 20.2.
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Table 20.2
Spacings at Wiring Terminals

Minimum spacings, inch (mm)
_Potential Between wiring terminals, Between terminals and other uninsulated metal parts not always of
Im\’/zll‘t,:d’ through air, or over surface the same polarity?
Over surface Through air
250 or less 1/4 (6.4) 1/4 (6.4) 1/4 (6.4)
More than 250 1/2 (12.7)° 1/2 (12.7)° 3/8 (9.5)

@ Applies to the

compartment of

sum of the spacings involved where an isolated dead part is interposed.

® A spacing of not less than 3/8 inch (9.5 mm), through air and over surface, is able to be used at wiring terminals in a wiring

termmat-boxwhemthe compartmentor pox s mtegratwithramotor ]

20.8 At tern
connectors, €|
these devices

20.9 As an
are able to b4
spacings to a

2010 It is
Hermetically
840, are ident
20.11

20.12 In ord
achieved by p

20.13 All pr
100 without fu

21 Ballasts

211

21.2 A fluor
equal to 1inc

ninal screws and studs to which connections are made in the field by n
yelets, or similar devices, spacings shall not be less than those specified in Ta
are positioned at the minimum spacing.

plternative to the spacing requirements of Table 20.1, thecspacing requireme
used. The spacing requirements of UL 840 shall not belused for field wiring
non energized metal enclosure.

anticipated that the level of pollution for indoor use equipment is pollut
bealed or encapsulated enclosures, or coated\printed wiring boards in comp
ified as pollution degree 1.

It is apticipated the equipment is rated overvoltage category Il as defined in UL 840.

er to apply Clearance B (controlled overvoltage) clearances, control of overv
roviding an overvoltage device or system as an integral part of the product.

nted wiring boards are identified as having a minimum comparative tracking
rther investigation,fer‘evaluation to UL 840.

A fluorgscentJuminaire shall use a Class P ballast.

heans of wire
ble 20.1 when

nts in UL 840,
terminals and

on degree 2.

iance with UL

bltage shall be

index (CTI) of

escent luminaire utilizing more than one ballast shall have the ballasts spaced more than or

h (25 mm) end to end or 4 inches (100 mm) side to side.

Exception: Ballasts may be placed closer together providing the assembly including the ballasts are

temperature te

sted and determined to be suitable for the temperatures attained.

21.3 A Type 1 outdoor ballast is suitable for use in outdoor equipment, luminaires intended for wet or
damp locations if the ballasts are within an overall electrical enclosure. These ballasts are also suitable for

indoor use.

21.4 A Type 2 outdoor ballast is suitable for use in outdoor equipment, luminaires intended for wet or
damp locations, if the ballasts, in addition to their own enclosure, are within an overall enclosure. These

ballasts are al

so suitable for indoor use.
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21.5 A weatherproof ballast is suitable for use where completely exposed to the weather without an
additional enclosure. These ballasts are suitable for indoor and outdoor use.

22 Capacitors

22.1 A capacitor provided as a part of a capacitor motor and a capacitor connected across-the-line, such
as a capacitor for radio-interference elimination or power-factor correction, shall be housed within an
enclosure or container that protects the plates against mechanical damage and that reduces the risk of the
emission of flame or molten material resulting from malfunction or breakdown of the capacitor. The
container shall be of metal providing strength and protection not less than that of uncoated steel having a

thickness of 0.

Exception: Th
mm) thick or is

020 inch (0.51 mm).

b individual container of a capacitor is able to be of sheet metal less than 0.(
able to be of material other than metal when the capacitor is mounted ji an

houses other parts of the furnishing. The enclosure must be rated for use in enclosing live pa

22.2 When't
persons, thern
condition.

22.3 Acapa
a capacitance

22.4 A furnis
combination c

22.5 Under
more combus
against expulg

ne malfunction or breakdown of a capacitor results in a risk of fire,Jelectric sho
nal or overcurrent protection shall be provided in the furnishing, to reduce the

itor connected from one side of the line to the frame-orenclosure of a furnish
rating of not more than 0.10 microfarad.

hing that is intended to be controlled by or operated in conjunction with a
bpacitor-and-transformer unit shall be supplied with such capacitor or unit.

both normal and abnormal conditions; of use, a capacitor employing a diele
ible than askarel shall not result in a risk of electric shock or fire and shall
ion of the dielectric medium. A*capacitor complying with the requirements for]

filled capacitors in UL 810, complies with the€tintent of this requirement.

23 Lamphol
231

23.1.1 Lamp
body of the lan

Exception No.
of the Section

General

ders

holders shall have all wiring terminations and connections enclosed within
npholder.

20 inch (0.51
pnclosure that
ts.

Ck, or injury to

risk of such a

ng shall have

capacitor or a

pctric medium
be protected
protected oil-

the insulating

1. _A'lampholder whose wiring terminations are not accessible as determined

by application

13, Accessibility of Uninsulated Live Parts and Film-Coated Wire.

Exception No. 2: A lampholder located in a low voltage circuit shall comply with the applicable lighting
standard for the technology employed.

23.1.2 Alamp-supported lampholder, see Figure 23.1, shall be provided with stranded wiring.


https://ulnorm.com/api/?name=UL 962 2024.pdf

APRIL 18, 2024 UL 962 65
Figure 23.1
Example of a Lamp Supported Lampholder
/////////////////Juncﬁon Box
Leads
Recessed Luminaire \ [ ‘\\ ,//;><//////////
Lamp—Supported

Lafmpholdgr (Socket)

tamp (Bulb)

S4541

23.1.3 The

/
/
\

Clamp

Ecrewshell or screwshell contact of an Edison-based lampholder shall be co

terminal or legd that is intended to be cornected to the grounded conductor (Neutral) of the

circuit or the ¢

23.2 Fluorescent

23.21 Aflu

rounded conductor of the supply cord.

rating on the ballast with/which it is used or 250 volts, whichever is higher.

Exception: W
marked outpd

brescent lampholder shall have a voltage rating not less than any marked

hen. the ballast is also marked with a secondary voltage to ground that is
t\voltage, the rating of the lampholder may be equal to the marked secong

hnected to the

power-supply

output-voltage

less than the
ary voltage to

ground rating.

24 Motors

241 Overload protection

24.1.1 A motor shall comply with UL 1004-1; and shall be provided with overload protection by one of the

following methods:

a) As specified in UL 1004-2;

b) As specified in UL 1004-3;

c) The use of a fuse;
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d) A combination motor(s) and motor(s) safety controller (see Protective Controls, 35.4 for safety
controls) shall comply with the requirements in UL 60335-1; UL 60730-1; or

Exception: For motors in a Class 2, LPS, or SELV circuit, when the alternate method in A10.3 and
A10.4 is performed, the locked-rotor protection is not required to be in combination with the motor
controller.

e) The use of a circuit that disconnects power or reduces power from the motor in a sufficiently
short time to prevent a risk of fire as determined by Protective Controls, 35.4.

The methods specified in (c), (d), and (e) shall comply with the requirements in Abnormal Locked-Rotor
Test, Section A10. Refer to Annex A, Low Voltage Circuits In Furnishings, for low voltage motor

requirements.

24.1.2 When
not rated in h
relationships
applying to a
on alternating

24.1.3 The f
device is requ
persons.

24.1.4 Overl
inherent in a
supply system

24.1.5 With
identified as &
column A of T]
with the foregq
thermal cutou
rating, or setti
24.1. Foramd

a requirement in this standard refers to the horsepower rating of a motor'an

petween horsepower and full-load currents for motors. For a ufiiversal mg
single-phase, alternating-current motor is to be used when the furnishing is m

ired or not, shall not result in an increase in the«isk of fire, electric shocl

bad devices, including types used for running,overload protection, other than
motor, shall be located in each ungrounded current carrying conductor of a
and in each current carrying ungrounded conductor of a 3-phase supply syste

reference to 24.1.1, an overloadsprotective device that complies with ANS
n overload device that is responsive to motor current and is rated or set 4

ing does not correspond to'a standard size or rating of a fuse, nonadjustable @

hg is able to be used, and is not able to be more than that specified in colu
Itispeed motor,c,each winding connection is to be evaluated separately.

Table 24.1
Maximum Rating or Setting of Overload-Protective Device

0 the motor is
prsepower, use is to be made of the appropriate table of ANSI/NEPA’ 70, that gives the
tor, the table
arked for use
current only; otherwise the table applying to direct-current moters'is to be used.

Linctioning of a motor-protective device provided as part”of a furnishing, whether such a

, Oor injury to

hose that are
single-phase

m.

INFPA 70, is
s specified in
pble 24.1. When the rating.©f the motor-running overload protection determined to comply
ircuit breaker,
, thermal relay, or heating element of a thermal-trip motor switch, the nej:]

higher size,
n B of Table

Ampere ratina-of device as apercentacaeofm
g 1 g b4

otor full-load

current rating

Type of motor A B
Motor with marked service factor of 1.15 or more 125 140
Motor with marked temperature rise of 40 °C (72 °F) or less 125 140
Any other motor 115 130

24.1.6 Motor-overload protection in which contacts control a relay coil in a motor starter shall comply with
the requirements in 24.1.1.

25 Printed Wiring Boards

25.1

or V-2 in accordance with the requirements in UL 94.

A printed wiring board shall comply with the requirements in UL 796, and shall be classed V-0, V-1,
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Exception No. 1: A printed wiring board containing only circuitry not exceeding Class 2 limits shall be
rated minimum HB in accordance with the requirements in UL 94.

Exception No. 2: A printed wiring board comprised of non-combustible materials is not required to comply
with UL 94 flammability requirements.

25.2 A furnishing that has a receptacle grounding path through traces on a printed wiring board shall
comply with the PWB Ground Path Test, Section 72, and the PWB Conductor Overcurrent Test, Section
73.

25.3 Atrace on a PWB providing a current path to an external load operating in excess of Class 2 power

levels shall comply with the PWB Conductor Overcurrent Test, Section 73.

26 Recepta

26.1 A 15-d

cles

r 20-ampere, nominal 120 volt receptacle in a furnishing shall be of-the groun

grounding contact of the receptacle shall be bonded in accordance with 16.3, Bending.

Exception: A
ungrounded

supply cord 4
marked "For K

a)Ac
attach

b) The
inserti
and re|

c) An
15R rg

d) The
polariz

26.2 A non-

portable, indoor, household/residential use furnishing may. be provided with
'ANSI/NEMA 1-15R configuration) receptacle when sa 2-conductor non-gri
nd a polarized attachment plug (ANSI/NEMA 1-15P)is provided. The furni
Household/Residential Use Only" and shall comply*with the following:

pnvenience receptacle shall be wired such thatit provides the same polarizeq
ment plug of the unit;

area surrounding a convenience receptacle shall be free of any projection th
bn of the blades of an attachment pltig having a face diameter of 1-15/16 inc
ctangular attachment plug having-a face of 1-1/2 by 1-5/8 inch (38.1 by 41.3 m

ANSI/NEMA 5-15P plug configuration shall not be able to be inserted into the 4
ceptacle;

identified grounded-stipply conductor shall be connected to the wide terminal
ed receptacle.

ocking type\125-volt, 15 and 20 ampere receptacle (ANSI/NEMA 5-15R or §

areas identifigd in Article 406.12 of NFPA 70 shall be a Tamper-Resistant type.

Exception Ng.

(1.7m) above

15VThis requirement does not apply when receptacles are located more f

ding type. The

a 15 ampere
bunded power
shing shall be

supply as the

ht prevents full
hes (49.2 mm)
m)

’

\NSI/NEMA 1-

of ungrounded

-20R) used in

han 5-1/2 feet

P12t 1)

are nmour.

Exception No. 2: This requirement does not apply when receptacles are part of a luminaire or appliance.

Exception No. 3: This requirement does not apply when the receptacle is located behind a keyed and
locked cover secured to the furnishing.

26.3 Areceptacle shall:

a) Be flush with or project beyond a nonconductive surrounding surface; or

b) Project at least 0.015 inch (0.38 mm) beyond a conductive surrounding surface.

26.4 Receptacles shall comply with the Spill Test, Section 78.
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Exception No. 1: This requirement does not apply to a receptacle that is oriented in a position so its face is
in a vertical plane £5°.

Exception No. 2: This requirement does not apply to a receptacle that is covered or otherwise protected
from spillage when not in use.

Exception No. 3: This requirement does not apply to a receptacle that is located at least 3 inches (76 mm)
above the work surface, measured from the lower edge of the receptacle, when the work surface is
adjusted to its highest position.

Exception No. 4: This requirement does not apply to a receptacle that is located adjacent to a seating
surface and the receptacle is oriented in a position so its face is in a vertical plane +5° and located at least
3inches (76 mm) above the uncompressed seating surface.

26.5 A furnishing intended to be permanently wired and provided with a receptacle‘installefl within 6 feet
(1.8 m) of a dink shall either be protected by an installed Class A type GFClreceptacle|protecting all
receptacles mounted within 6 feet (1.8 m) of the sink or shall specify in thelinstallation instructions to
connect the receptacle circuit to a branch circuit protected with a Class A GREl,device. See 92.15.

26.6 A receptacle provided in a furnishing with a seating surface shall comply with one qr more of the
following. See|Figure 26.1:

a) Be lgpcated at least 3 inches (76 mm) above the uncompressed seating surface;

b) The|receptacle shall be located underneath the bettom edge of the seating surface flush with or
recessed from the edge; or

¢) A re¢eptacle mounted face up in an upholstered furnishing shall comply with 26.4.
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Figure 26.1

Receptacle Locations for Seating Surfaces

Face Up®
Receptacles \— ==
[
. , L, [ — Outlets located outside
3in. (76.2 mm) min. — the seating area have no
T | :._.. specific height restriction.
L1
Seating Surface /
Front View
N
\\ \\
NN 3in. (76.2 mm) min.
\\ \\
AR\ ™
O
\
- [, SR ey —

! t

Seating Surface —]

Flush'er set back from the seating
surface front edge.

Side View

su1731a

2 See 26.4.

26.7 A receptacle shall not be provided. Within any storage area of a furnishing that is intended to store or
hold liquids ol containers holding liquids;

26.8 For a [cord and plug cennected furnishing provided with one or more conveniept receptacles
overcurrent grotection shall(be”provided in accordance with Table 26.1. For a furnishipg that has a
convenience feceptacle and an additional load such as lighting or a fan, OCP must be provided, such that
the total rating of the furhishing is not exceeded. (For example, a furnishing rated 12 ampg and provided
with a light that draws 2 amps shall either have the overall furnishing protected with a 12 amp OCP or the
receptacle shall be'provided with a 10 amp OCP.)

Exception: Additional OCP [s not required when the receptacle IS a part of a rurniture power distribution
unit which complies with UL 962A.

Table 26.1
Guide to Construction Requirements for Convenience Receptacles in Furnishings
Minimum power Minimum
Furniture supply cord Supplementary Temperature internal wiring

rating size Number of Supplementary OCP rating® test load size
(Amp) (AWG) receptacles | OCP required?® (Amps) (Amps) (AWG)
13-16 12 <6 NO 20° 20 12
13-16 12 26 YES 20 20 12

Table 26.1 Continued on Next Page
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Table 26.1 Continued

Minimum power Minimum
Furniture supply cord Supplementary Temperature internal wiring

rating size Number of Supplementary OCP rating? test load size

(Amp) (AWG) receptacles | OCP required?® (Amps) (Amps) (AWG)
12 144 <4 NO 15°¢ 15 144
12 144 24 YES®© ¢ 15 15 144
<12 144 <4 NO 15° 15 144
<12 144 24 YES¢ 15¢ 15 144

2 OCP shall not trip when the furniture is operated at the marked rated current.

® When provided with-ar-OGR-

¢ An OCP is not rpquired for a 12 Amp rated furnishing with four receptacles as long as:
a) Internal wiring is 12 AWG;
b) The power-slipply cord is 12 AWG;
c) All other components are evaluated for use at 20 A; and

d) The Tempergture Test load is 20 A.

9 An OCP is not required and/or the power supply cord is permitted to be 16 AWG and/or theiinternal wiring is permitted to be 16
AWG for a household (residential) FPDU as long as:

a) Furniture is npt rated higher than 12 amps;

b) Either one, tWo, three or four receptacles are provided;

c) All other components are evaluated for use at 15 A;

d) The Tempergture Test load is 15 A; and

e) The FPDU is|marked for Household Use Only in accordance with 86.13.

¢ OCP is required for a furnishing that has a convenience receptacle and an additional load.

26.9 Requirgd overcurrent protection, shall either be a supplementary overcurrent protector or a
replaceable fuge.

26.10 A usel replaceable fuse shall not allow the user to contact an electrically energized gart during the
replacement of the fuse.

26.11 A fusepolder shall be of the lock out type and prevent insertion of a fuse larger than that specified.

26.12 A recgptacle;or cover plate that includes an integral shelf or ledge for support of pther devices
such as a spe¢aker, cell phone, tablet or the like shall comply with the construction, performance and
marking requirermentsforcurrent tap withshetf, except thetermrcurrent tapis Teptaced by receptacle as

identified in UL 498A.

27 Switching Devices
271 General

27.1.1 These requirements apply to controls that perform any electrical switching function, either
automatically or manually controlled, such as switches, relays, contactors, thermostats, thermal cutoffs,
and circuit breakers.

Exception: The requirements in 27.1.1 do not apply to a switching device in secondary circuits when:

a) The circuit in which the switching device is located is not a safety circuit; or
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b) The switching device does not have a marked "off" position and is not used as part of the circuit
to disconnect power when a switch with a marked "off" position is turned to the "off" position.

27.1.2 All manually operated or adjustable switching devices shall be of the indicating type. The
indicating means shall be incorporated on the device or knob, on an attached plate, or on the panel on
which the device is mounted.

27.1.3 With reference to 27.1.2 a switching device that has only "on" and "off" positions is not prohibited

from being provided with the international symbols "I" and "O" to signify "on"

significance o

f these symbols is explained in the instructions packaged with the furnishing.

and "off" when the

27.1.4 When a switching device with a marked "off" position is mounted such that movement of the

operating han

Exception: TH
to the "off" po

2715 A sw
employed.

2716 Ams
furnishing tha

27.2 Switch

27.21 A sw
controls wher

27.2.2 The
electric-disch
shall be at le
been found a
component.

2723 A sw

amps or hors¢power) at least equivalent to the load.

2724 A sw

;

dle is vertical, the lower position shall be the "off" position.

is requirement does not apply to a switching device having two or mofe positi
sition, such as a double-throw switch.

itching device shall be judged with respect to the temperature-limitations of

nually-operated motor-control switch shall be provided‘in a cord-connected n
I employs a motor rated more than 1/3 horsepower(250 W output).

electrical ratings

the furnishing is operated as specified’in the normal Temperature Test, Sectio

current rating of a switching, _device that controls a solenoid, a magnet, a ti
rge-lamp (such as fluoresc¢ent and HID) ballast, or any inductive load othe
st twice the rated full-load current of the component that it controls, unless
cceptable for the control.of an inductive load at least equal to the rated full-loag

itching device. that controls a motor load shall have a motor rating (full-log

bns in addition

the materials

hotor-operated

tching device shall have a current and\voltage rating not less than that of the load that it

n 68.

ansformer, an
than a motor
he switch has
current of the

d/locked rotor

shall:

tching. device that controls a screwshell-type lampholder or another tungsterr—filament load

a) Have a tungsten-filament lamp rating at least equivalent to the rating of the anticipated load, but
not less than 25 W; or

b) Have a current rating equivalent to at least six times the rating of the anticipated load, but not

less th

an 150 W, for alternating-current circuits; or

c) Have a current rating equivalent to at least ten times the rating of the anticipated load, but not

less th

an 250 W, for direct-current circuits.

Exception: This requirement does not apply to pilot or indicating lamps, or to lampholders for pilot
or indicating lamps.
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27.2.5 A switching device controlling any combination of a tungsten-filament load, a motor or other
inductive load, and a resistive load, shall have a current rating at least equal to the sum of any ratings
required by 27.2.1 — 27.2.4, as applicable, and the rated current of the resistive load.

27.2.6 A switching device provided as part of a furnishing intended to be connected to a power-supply
circuit involving a potential to ground of more than 150 volts shall be acceptable for the maximum potential
to ground of the circuit.

27.3 Specific applications

27.3.1 A switching device in a fixed or stationary furnishing that controls a heating element and has a
marked "off" position shall open all ungrounded conductors of the heating-element circuit or cause the
conductors to pe opened.

27.3.2 An adtomatically reset protective device shall not be employed when automatic regetting results
in injury to a pgrson.

28 Semiconductors and Small Electronic Components

28.1 A powgr switching semiconductor device that is relied uponsto~provide isolation tg ground shall
comply with UL 1557. It shall have been evaluated for a minimum 1500 volts isolation.

28.2 An opti¢al isolator that is relied upon to provide isolation,between primary and secondary circuits or
between othef circuits as required by this end product standard shall comply with UL 1577} It shall have
been evaluated for a minimum 1500 volts isolation.

29 Interconnfection of Furnishings

29.1 Anintefconnected unit with a shortenedpower-supply cord as specified in 10.2.12 shall be marked
in accordance|with 88.1 and the instructions shall comply with 92.12.

29.2 An intgrconnected unit shall- be provided with markings in accordance with| Section 88,
Interconnected Units.

29.3 An intgrconnected. tunit shall be provided with instructions in accordance with [Section 100,
Interconnected Units Instructions.

30 FurnishiTgs with Extendable Elements

30.1 A drawer or other pullout component shall incorporate a stop to reduce the likelihood of
unintentional dislocation from the furnishing.

31 Commercial Operator Attended Products — Usage Areal ll

31.1 A commercial furnishing that requires the operator to be present to perform the intended function
complies with Mechanical enclosures and guards — Mechanical considerations, 11.3, when all of the
following conditions are met:

a) A furnishing that is accessible to the public when the trained operator is not present shall be
provided with a security lockout device that disables operation of the furnishing to prevent non-
qualified persons from operating the furnishing;

1) A trained operator is considered present when they are within sight of the furnishing and
are within 20 feet (6.1 meter) of the furnishing.
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2) The lockout device may be a passcode, proximity sensor that requires a unique sensor to
activate (such as RFID), a physical key, a two-step process (such as pressing 2 keys in the
correct order, or other means that would prevent an untrained person from operating the
furnishing.

3) Where multiple furnishings are located within the same space and a proximity activation
device is used as the access to allow movement of the furnishing, each furnishing shall
have a separate code or equivalent restriction to allow movement of only the intended
furnishing within the specified proximity.

4) A lockout (electronic or mechanical) system shall automatically reset and lockout the
movement of the furnishing after a maximum of 2 minutes of inactivity. Inactivity is when the

operator is no longer present

b) Any
injury

the er
functid

c) Wh
mome

point or part of the furnishing that is considered to present an entrapment or r|

5hall be visible to the operator such that they can determine the proximity’ of g
trapment area when positioned at the operator controls while -performing
n;

bre the operation of the exposed movable part is controlled by)a switch the sw
htary contact type that when released all moving parts of/the device that con

injury are stopped;

d)As
of trav

e)As
or locs

f) Upo
power,

31.2 A prod
accordance w

31.3 Aprod
32 Commel

32.1
Area ll, Sectid

itch that controls the direction of travel shall be.capable of being stopped an
el reversed at any point in the operation of the furnishing;

vitch that is used to control a movable partthat can result in personal injury sh
ted to prevent unintentional movement of the part; and

n power failure the furnishing shallremain in the existing position. Upon re
the furnishing shall not move untibthe operator activates the switch controlling

uct that complies with 344 shall be provided with installation and operation
ith Section 101, Operator-Attended Products Instructions.

ict covered by this section shall have the marking specified in 87.4.

cial Operator Attended Products — Usage Areallll

Furnishingstin®Usage Area lll shall comply with Commercial Operator Attended Pro

n 3ywith the following differences:

sk of personal
n individual to
the intended

itch shall be a
stitute a risk of

d the direction

all be guarded

nstatement of
movement.

instructions in

jucts — Usage

a) A security lockout is not necessary;

b) Any point or part of the furnishing that is considered to present a risk of injury to persons shall be
visible to the operator, except that when the speed is less than 1 inch/second (2.54 cm/second),
the entrapment area does not have to be visible to the operator;

c) The switch referred to in 31.1(c) may be a memory type switch that allows the furnishing to
adjust to a preset position when the operator is present at the control on the furnishing;

d) A switch that is used to control a movable part that is considered to present a risk of injury to
persons shall be guarded, except that when the speed is less than 1 inch/second (2.54
cm/second), the switch, 31.1(e), is not required to be guarded. This supersedes the requirement in
11.3.12; and

e) Shall have the marking specified in 87.5.
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33 Operator Attended Products — Usage Area IA

33.1

A commercial furnishing that requires the operator to be present to perform the intended function

complies with Mechanical Enclosures and Guards — Mechanical Considerations, 11.3, when all of the
following conditions are met:

a) Any point or part of the furnishing that is considered to present an entrapment or risk of personal
injury shall be visible to the operator such that they can determine the proximity of an individual to
the entrapment area when positioned at the operator controls while performing the intended
function;

Exception: If the speed is less than 1 inch / second (2.54 cm/second), the entrapment area does

not hay

a-to-havisibla to tho onorator
tO-0O0-VHSHHO-t0-HH16-0p 6O

b) Whe
momer
injury g

c) A sw
of trave

d) A sw
or loca

Except
require

e) Upo
power

33.2 A furnig
accordance w

33.3 A prodJ

33A Storage Bed Units — Usage Areall

33A.1 A stor
Consideration

re the operation of the exposed movable part is controlled by a switch, the sw
tary contact type that when released all moving parts of the device that.cons
re stopped;

itch that controls the direction of travel shall be capable of being stopped ang
| reversed at any point in the operation of the furnishing;

tch shall be a
titute a risk of

| the direction

itch that is used to control a movable part that can result in personal injury shall be guarded

ed to prevent unintentional movement of the part; and

jon: If the speed is less than 1 inch / second. (2,64 cm/second), the switch,
d to be guarded. This supersedes the requirement in 11.3.12.

h power failure the furnishing shall remain in the existing position. Upon rei

B1.1(c), is not

nstatement of

he furnishing shall not move until the@perator activates the switch controlling novement.

hing that complies with 33.1 shall'be provided with installation and operation
th Section 101, Operator Attended Products Instructions.

ct covered by this section shall have the marking specified in 87.6.

bge bed uhitis considered to comply with Mechanical Enclosures and Guards
5, 11.3, when all of the following conditions are met:

nstructions in

— Mechanical

a) Any |point/or part of the furnishing that is considered to present a risk of entrapment or personal
injury shall-bevisibleto-the-operatorsuch-thatthey-can-determinetheproximity-efah individual to

the entrapment area when positioned at the operator controls while performing the intended
function; and

b) The storage bed unit with motorized lift mechanism shall be provided with a momentary-contact
switch with a security lockout device that disables operation of the furnishing to deter playing with
the control by children or persons with cognitive disabilities;

1) The lockout device may be a passcode, proximity sensor that requires a unique sensor to
activate (such as RFID), a physical key, a two-step process (such as pressing 2 keys in the

correct order), or other means that would deter use by a child;

2) A lockout (electronic or mechanical) system shall automatically reset and lockout the

movement of the furnishing after a maximum of 2 minutes of inactivity. Inactivi
operator is no longer actuating any switches;

ty is when the
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3) A switch that controls the direction of travel shall be capable of being stopped and the
direction of travel reversed at any point in the operation of the furnishing; and

4) Upon power failure the furnishing shall remain in the existing position. Upon

reinstatement of power the furnishing shall not move until the operator activates the switch
controlling movement.

33A.2 Storage bed unit shall be provided with installation and operation instructions in accordance with
Storage Bed Unit Instructions — Usage Area I, Section 101A.

33A.3 Bed storage units shall be marked in accordance with 87.7.

34 Parts Subject to Pressure
341 Factory sealed systems

34.1.1 A component or system that is pressurized with fluids or gasses-from the fagtory shall be
subjected to the normal and abnormal test series for that furnishing witheut rupture of the system or
resulting in a fisk of fire, shock or injury to persons.

34.1.2 A cofnponent or system with a polymeric containment part'such as a hose, tubing, lenclosure and
the like, relied upon to contain the pressure, shall be subjected to the Conditioning of polymeric
components, 4.1, before subjecting the component or system.to the normal and abnormal test series for
the furnishing

34.2 Open systems and systems with pumps

34.2.1 A sygtem other than specified in 34.1 or One that is intended to move the fluid or ggs with a pump
shall withstand, without rupture, a hydrostatic” pressure equivalent to five times the maximum working
pressure in agcordance with Section 60,.Hydrostatic Pressure Test.

Exception: THe use of a pressureelief device is acceptable to release pressure before rupture provided
the pressure relief device is determined to be reliable and the device shall relieve the prgssure without
presenting a Hjisk of fire, shock orinjury to persons.

35 Controlg

35.1 Generrl

35.1.1 Controls shall not introduce a risk of electric shock, fire, or personal injury.

35.1.2 Where reference is made to declared deviation and drift, this indicates the manufacturer’s
declaration of the control’s tolerance before and after certain conditioning tests.

35.1.3 A controller designed to manage power or signaling to single or multiple loads shall operate so
that upon any single component failure the system does not result in a risk of fire, electric shock, or injury
to persons.

35.1.4 Controls that may rely on remote software updates shall comply with UL 5500. After the software
has been downloaded, the furnishing shall be operated to confirm the it operates as intended function and
all testing related to the control functions shall be repeated.
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35.2 Auxiliary controls

35.2.1 Auxiliary controls shall be evaluated using the applicable requirements of this end product
standard unless otherwise specified in this end product standard.

Exception: An auxiliary control that complies with a component standard(s) specified in Section 35,
Controls, is considered to comply with this requirement.

35.3 Operating controls

3531 Operatlng (regulatlng) controls shall be evaluated using the appllcable component standard
ied in this end

35.3.2 Operating controls that rely upon software for the normal operation of thelend groduct where
sk of electric

a) UL 991 and UL 1998;
b) UL §0730-1; or

¢) UL 60335-1, if motorized.

35.3.3 The following test parameters shall be among the items considered when| judging the
acceptability qf an operating control, except for (c), if\using a standard other than UL 6p730-1 or UL

a) Confrol action Types 1 or 2;

b) Unlgss otherwise specified this~standard, manual and automatic controls shall |be tested for
6,000 [cycles with under maximum normal load conditions, and 50 cycles urjder overload
conditipns;

c) Instgllation class 2 in accordance with IEC 61000-4-5;
d) For fhe applicableOvervoltage Category, see Table 35.1;
e) For the applicable Material Group, see Table 35.2; and

f) For the applicable Pollution Degree, see Table 35.3.

Table 35.1
Overvoltage Categories

Furnishing type Overvoltage category

Intended for fixed wiring connection i
Portable and stationary cord-connected Il

Control located in low-voltage circuit |

NOTE — Applicable to low-voltage circuits if a short circuit between the parts involved may result in operation of the controlled
equipment that would increase the risk of fire or electric shock.
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Table 35.2
Material Group

CTI PLC value of insulating materials

Material group

400 = CTI <600
175 < CTI <400
100=<CTI<175

CTI 2600 (PLC = 0)

(PLC =1)
(PLC =2 0r 3)
(PLC = 4)

NOTE - PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified in UL 746A.

Table 35.3
Pollution Degrees

Furnishing control microenvironment

Pollution degree

No pollution or
hermetically se

commercial cle

condensation
by motors with
degree.

nly dry, nonconductive pollution. The pollution has no influence. Typically, a
led or encapsulated control without contaminating influences, or printed-wiring

boards with a pfjotective coating can achieve this degree.

Normally, only rfonconductive pollution. However, a temporary conductivity caused by
condensation njay be expected. Typically, indoor appliances for use in household or

n environments achieve this degree.

at is expected. Typically, controls located near and may be adversely affected
raphite or graphite composite brushes, or outdoor use appliances achieve this

Conductive poI’I:lAtion, or dry, nonconductive pollution that becomes conductive due to

f

o

35.4 Protective controls

35.4.1 Prots

ctive (limiting) controls shall ‘be evaluated using the applicable compopent standard
requirements [specified in 35.5 — 35.11, and;as applicable, the parameters in 35.4.2 - 354.7

35.4.2 Solidrstate protective controls that do not rely upon software as a protective component shall

comply with:

a) UL 991;

b) UL
c) UL ¢

50730-1;-except Controls Using Software; or

50335-1, if motorized.

35.4.3 Solid-state protective controls that rely upon software as a protective component shall comply

with:

a) UL 991 and UL 1998; or

b) UL 60730-1.

¢) UL 60335-1, if motorized.

35.4.4 An electronic control that performs a protective function shall comply with the applicable
requirements in this Section (Controls) while tested using the parameters in 35.4.5 - 35.4.7.

35.4.5 The following test parameters shall be among the items considered when determining the
acceptability of an electronic protective control investigated using UL 60730-1 and UL 60335-1, if

motorized:
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a) Failure-Mode and Effect Analysis (FMEA) or equivalent Risk Analysis method;
b) Power Supply Voltage Dips, Variation and Interruptions within a temperature range of 10 °C
(18 °F) and the maximum ambient temperature determined by conducting the Temperature Test,
Section 68;
¢) Surge Immunity Test — installation class 3 shall be used;
d) Electrical Fast Transient/Burst Test, a test level 3 shall be used;
e) Electrostatic Discharge Test;
f) Radio-Frequency Electromagnetic Field Immunity:
1) Immunity to conducted disturbances — When applicable, test level 3 shall be used; and
2) Immunity to radiated electromagnetic fields; field strength of 3 V/m shall be psed;
g) Thetmal Cycling Test shall be conducted at ambient temperatures of 10,0 £2 °C (50.0 £3 °F) and
the maximum ambient temperature determined by conducting the Temperature Test, Section 68.
The tegt shall be conducted for 14 days;
h) Ovefload shall be conducted based on the maximum declaréd ambient temperatute (T,,,,) Or as
determjned by conducting the Temperature Test, Section 68;and
i) If software is relied upon as part of the protective electronic control, it shall be|evaluated as
software class B.
35.4.6 The tpst parameters and conditions used _ift‘the investigation of the control circdit covered by

35.4.2(a) and |

a) Sup
preven

b) A fiel

c) The
extrem

d) The
tobeu

B5.4.3(a) shall be as specified in UL 991, using the following test parameters:

 the risk of injury;
d strength of 3 V/m is to be used for the Radiated EMI Test;

s of 0 °C (32 °E)and 49 °C (120 °F) for outdoor furnishings;

Humidity<Class (see Table 35.4) is to be based on the appliance's intended €
sed forthe Humidity Test;

e) Whg
hours 1

n_a, 'Computational Investigation is conducted, Ip shall not be greater than

or the—entiresystenT. Forextermalsecondary entrapment protectiom devices

brvised safety circuits as defined by UL 991 may not rely on a trouble signal pr indicator to

Composite Opefrational and Cycling Test is to be conducted for 14 days at temperature

nd use and is

b failures/106
that are sold

separately, Ip shall not be greater than 0 failures/106 hours. For internal secondary entrapment
protection devices whether or not they are sold separately, Ip shall not be greater than
0 failures/106 hours. The Operational Test is to be conducted for 16 days;

f) The Endurance Test is to be conducted concurrently with the Operational Test. The control shall
perform its intended function while being conditioned for 14 days in an ambient air temperature of
60 °C (140 °F), or 10 °C (18 °F) greater than the operating temperature of the control, whichever is
higher. During the test, the control is to be operated in a manner representing normal use;

g) For the Electrical Fast Transient Burst Test, test level 3 is to be used;

h) Conduct a failure-mode and effect analysis (FMEA);

i) Avib

ration level of 2 g is to be used for the Vibration Test; and
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j) If software or firmware is relied upon as part of the protective electronic control, it shall be

evalua

ted as software class 1 in accordance with UL 1998.

Table 35.4
Humidity Class

Humidity class Intended space
H1 Controls used in equipment intended for occupational spaces such as offices and residence.
H2 Controls used in equipment intended for laundry rooms, basements, etc.
H3 Controls intended for household heating appliances.
H4 Contrals intended for appliances used in bathrooms and areas exposed ta high humidity.
H5 Controls intended for outdoor use.
35.4.7 Unlegs otherwise specified in this standard, protective controls shall be|evaluatgd for 100,000

cycles for Typ

35.5 Electromechanical and electronic controls

3551 Ane
hazard, UV rg
or UL 60730-
Electronic Co

35.6 Liquid
35.6.1 Aliqu
a) UL
b) UL
c) UL ¢
35.6.2 A sw

switch standa

35.7 Motor

e 2 devices and 6,000 cycles for Type 1 devices with rated current)

ectromechanical or electronic control used for a safety function (for examp
diation, burn hazard, etc.), other than as specifiediin 35.6 — 35.11, shall comp
, or shall be evaluated in accordance with Section36A, Evaluation of Electron
ntrols.

level controls

id level control shall comply with:;

B73;

p08, UL 60947-4-1, UL 60947-5-2, and UL 61131-2; or
50730-1 and UL 60730-2-15.

itch employed.as part of a water level detection mechanism is to comply W
rds, see Section 3, Components.

controls

e: entrapment
ly with UL 873
echanical and

ith one of the

35.7.1

a) UL 873;

b) UL 508, UL 60947-4-1, UL 60947-5-2, and UL 61131-2;

c) UL 61800-5-1;

d) UL 60730-1; or

e) UL 60335-1.

A control used to start, stop, regulate or control the speed of a motor shall comply with:

35.7.2 A component that only supplies power to a motor is not considered a controller, but a power

supply.
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35.7.3 The failure of a motor controller shall not introduce a risk of electrical shock, fire or injury to

persons as foll

ows:!:

a) When a controller is designed to load switch (manage current to multiple loads) the reliability of
the switching or load sharing shall be investigated so that under a fault condition a risk of electrical

shock,

fire or injury to persons is not created.

b) When multiple motors apply a force to a portion of the furnishing the load on each motor shall be
determined. Load management (switching) if provided by a controller shall be determined to be
suitable for the loads or if it is determined the load management is not reliable then consideration
shall be given to each motor applying its force to the furnishing portion singly or in combination
whichever is determined to be worst case.

Exception: The above conditions do not apply where electronic drive circuits are determinea
by single component faults as determined by evaluation with Section 35, Controls.

35.8 Pressuye controls

35.8.1 Apre
a)UL 5

b) UL 6

35.9 Remoté¢ controls

35.9.1 Remd
operation cou
Consideration
of sight.

35.9.2 Remd
this standard

35.10 Temperature controls

35.10.1

a) UL g

A temperature/eaontrol shall comply with:

ssure control shall comply with one of the following:
08, UL 60947-4-1, UL 60947-5-2, and UL 61131-2; or
0730-1 and UL 60730-2-6.

te controls or applications on smart devices shall not be provided on any furr
d cause personal injury (refer to 113, Mechanical Enclosures and Guards
5) while in motion when using the remote or application unless they can only b

te controls or applications,;'on smart devices shall comply with the control re
ased on their application.

73;

to be reliable

ishing whose
— Mechanical
e used in line

quirements in

0871 60947-4-1 Ul 60947-5-2_and Ul 61131-2: or

b) UL 5

c¢) UL 60730-1 and UL 60730-2-9.

35.10.2 A temperature sensing positive temperature coefficient (PTC) or a negative temperature
coefficient (NTC) thermistor that performs the same function as an operating or protective control shall
comply with UL 60730-1 and UL 60730-2-9 with Annex J, or UL 1434:

35.10.3 A temperature sensing positive temperature coefficient (PTC) or a negative temperature
coefficient (NTC) thermistor, that performs the same function as an operating or protective control shall be
tested using the following number of cycles when testing a sensing device in accordance with the

endurance tes

t:

a) For a device employed as an operating device — 6,000 cycles;

b) For a device employed as a protective device — 100,000 cycles; and
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c) For a device employed as a combination operating and protective device — 100,000 cycles.

Exception: The minimum number of cycles is reduced to 6,000 under the following conditions:

a) The trip state of the thermistor is apparent in the end-use application; and

b) Manual intervention is required in order to restart the thermistor.

35.10.4 A thermal cutoff shall comply with UL 60691.

35.11 Timer controls

35.11.1

36 Abnormpl Conditions

36.1
service, a pr

such abnormal conditions and foreseeable misuse (likely using the furnishing in a manner n

the manufact

36.2 Contin
and likely mis

36.3 Abnorm
considered w

36.4 The fa
persons.

36.5 A prod
component 3|

36.6 A prod
failure the pro

36.7 When
Tests, determ

A timer control shall comply with UL 60730-1 and UL 60730-2-7.

When the conditions of intended operation are not representative of/all conditio

uct shall not present a risk of fire, electric shock, or injury to\persons when ¢

rer).

lous operation, malfunction of components, shorting of output circuits, failure g
Lises of the product are conditions to be simulated.

nal conditions (refer to Section 76, Abnarmal — Controls and Safety Circuit ]
nen evaluating control and safety circuits,

lure of a component in a circuit-shall not result in a risk of fire, electric sho

uct that requires operations in a specific sequence shall operate so that ug
lure the product does not result in a risk of fire, electric shock, or injury to pers

uct that requires,limited operation time shall operate so that upon any sing
duct does notresult in a risk of fire, electric shock, or injury to persons.

the investigation in accordance with Section 76, Abnormal — Controls and
ines that a component or circuit fault results in a risk of fire, electric shog

persons or th

prcontroller or a circuit has a safety function, then the component(s) or circuit

hs possible in
perated under
ot intended by

f cooling fans,

[ests) shall be

Ck, or injury to

on any single

pNS.

le component

Safety Circuit
k, or injury to
s) in question

shall be investigated 1o determine that they possess the necessary reliability for the antic

pated product

service life. The circuit(s) shall comply with the requirements in Section 35, Controls, and 35.4, Protective

Controls.

36A Evalua

36A.1

tion of Electromechanical and Electronic Controls

Except as allowed in 36A.2, electromechanical and electronic controls used for a safety function

may be evaluated as used in the furniture, in accordance with Section 19.11 of UL 60335-1. When a
control includes protective software, it may be evaluated in accordance with Section 22.46 and Annex R
(referencing Table R.1) of UL 60335-1.

NOTE: If off/standby provided by electronic disconnection does not raise risk of injury when operated, the EMP testing of UL 60335-1

19.11.4 does not

need to be performed.
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36A.2

If an electromechanical or electronic control can be bypassed or removed from the furnishing, and

the furnishing still complies with all test requirements of this Standard (due to other protective devices

being in place, for example), the control in question does not need to be further evaluated.

37 Furniture Flammability

37.1 Mattress flammability

37.1.1  All mattresses, mattress sets and mattress foundations shall comply with CFR 16

— Part 1633.

The mattress shall be marked as required in CFR 16 — Part 1633 and any other markings required by this

standard.

37.1.2 All mattresses, mattress sets and mattress foundations shall comply with CFR 116
The mattress ghall be marked as required in CFR 16 — Part 1632 and any other markings’rg
standard.

37.1.3 Mattre¢sses, mattress sets and mattress foundations intended for use in’public occy
comply with 3Y.1.1, 37.1.2, and Technical Bulletin 129. The mattress shall besmarked in ac
Technical Bull¢tin 129 and 86.20.

37.2 Upholstered seating flammability

37.2.1 Upho
117. The furnis

stered seating furnishings intended for household use shall comply with Tec
hing shall be marked in accordance with 86.21.

37.2.2 Upho
Technical Bull¢

stered seating furnishings intended-for use in public occupancies shall
btin 117. The furnishing shall be marked as indicated in 86.21.

Exception: An
flammadbility.

upholstered furnishing marked ih accordance with 86.22 is not required to be

37.3 Commercial furnishing flammability

37.3.1
shall comply W

A compmercial furnishing with a combustible surface area (*) greater than 10 square
ith one of the\following test methods:

(*) Surface arga calculation shall be determined as follows:

— Part 1632.
quired by this

pancies shall

cordance with

hnical Bulletin

comply with

evaluated for

feet (0.93 m?)

a) Surfpceareas are calculated based on only one side of the surface;

b) All surfaces between vertical and 45° including 45° from vertical are considered vertical

surfaces. All surfaces between horizontal and up to 45° from horizontal are conside
surfaces.

c) Edges (Examples — Front edge of a shelf, vertical stile or horizontal rail of a unit)
inches or less in dimension are not added into the area calculation unless they can
directly adjacent to each other;

red horizontal

of surfaces 2
be positioned

d) Removable and optional portions of the furnishing are to be included in the area determination.

e) Merchandise or electrical equipment on the furniture or separately investigated portions of the
furnishing such as a conductor, cable, luminaire, power supply, amplifier, speaker, TV, monitor etc.

are not to be included in the surface calculation or test.
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f) The areas of the vertical and horizontal surfaces shall be added together. If the area exceeds 10
feet? (0.93 m?) in total area the store fixture shall comply with one of the test methods specified
below.

37.3.2 Each commercial furnishing shall be tested in accordance with the tests specified in 37.3.3 —
37.3.5, as applicable.

37.3.3 Each planar surface with overall surface area greater than 10 ft? (0.93 m?) shall be investigated to
UL 723 or ASTM E162. Each test for UL 723 requires a sample length of 24 feet (7.3 m) and a sample
width of 24 inches (0.6 m). The length can usually be comprised of separate lengths butted together. Each
test for ASTM E162 requires four test specimens with a sample length of 18 inches (457 mm) and sample
width of 6 inches (152 mm).

37.3.4 The fest methods in either UL 1975 or NFPA 289, shall be used for furnishings!that{do not have-a
flat planar surface and the overall size of one side is greater than 10 ft? (0.93 m?).

37.3.5 An individual fabric material used without a backing material with an,-overall size of one side
greater than 10 t (0.93 m?) shall comply with NFPA 701.

37.3.6 Prodicts tested to UL 723 or ASTM E162, shall have a maximum flame-spread rafjng of 200. If a
product testedl to UL 723 has a Smoke Developed index (SDI) oyer450 the product shall|be marked as
specified in 86¢.29.
37.3.7 Prodyucts tested to UL 1975 or NFPA 289 shall have a maximum heat release rgte not greater
than 100 kW |(105 Btu/h) and shall be marked as specified in 86.29 if it has a total smoke [release (TSR)
more than 60

37.4 All furnishings

37.4.1 Polymeric or similar material used in the construction of a furnishing that is used a$ an enclosure
or support forllive parts shall comply with*11.5.

38 Heating|Pads — For Use in.Upholstered Furnishings
38.1 A heating pad empldyed in a furnishing shall comply with the applicable requirements|in UL 130.

Exception: A heating'\pad that is not accessible and that complies with the requirements in the Resistance
to moisture tefst, 801, Flexing and twisting test, 80.3; and Thermostat test, 80.2, is acceptable.

38.2 Fabric, batting, padding, foam, and synthetic or natural leather shall not be relied upon to serve as
electrical insulation.

38.3 Current-carrying metal parts within a heating pad shall be electrically insulated with a material that
complies with UL 746C. The thickness (not including the envelope or padding material) of insulation
applied directly to the current-carrying metal parts shall not be less than 0.028 inch (0.71 mm) unless the
parts are secured in position (to prevent their motion relative to one another, the envelope, or both). If the
parts are secured, 0.013 inch (0.33 mm) shall be the minimum insulation thickness.

Exception: Appliance wiring material with insulation thickness as specified above.

38.4 A furnishing heating pad shall be provided with a supplemental envelope (enclosure) that complies
with the following:
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a) The envelope shall be of materials acceptable for the application and shall enclose all electrical

parts of

the pad without any ventilation or other openings; and

b) An envelope of unsupported vinyl sheeting on a heating pad shall not be thinner than an
average thickness of 0.012 inch (0.3 mm). An envelope of unsupported vinyl sheeting on a
commercial furnishing pad shall not be thinner than an average thickness of 0.020 inch (0.5 mm).

38.5 Foamp
the requireme

39 Electrica

39.1 Electric
coating shall

covering mech
severe conditi

Exception: Snj

a) Not
electrid

b) Not
parts, g

39.2 After th
room ambient
results in any

a) Red

1) The average thickness of a rectangular specimen measuring approximately

1 by 4 inches

(25 by 102 mm) is to be determined from measurements made by means of a dead-weight
dial micrometer having a flat anvil and a flat-faced cylindrical presser foot that is 0.25 £0.01

inch (6.35 £0.25 mm) in diameter and exerts 85 +3 gf (0.83 £0.03 N) on the s

pecimen. The

calibration of the dial on the micrometer is to facilitate estimation of each measurement to

0.0001 inch (0.0025 mm); and

2) The thickness of a specimen is to be measured midway across the width of]
at the center of its length and at points 1/2 inch (13 mm) from each end.)Each

the three recorded thicknesses is to be rounded off to the nearest0:001 inch (

adding in direct contact with or provided as a component of a-heating pad shg
nts for HBF or better material as specified in UL 94.

I Insulation in Direct and Indirect Contact of Live’Parts

bl insulation in direct or indirect contact with_uninsulated live parts other thar
be a material investigated and found aceeptable in accordance with the
anical/electrical property considerations of UL 746C. The material shall withs
bns likely to be met in service.

all parts and adhesives are not'required to be investigated if they are:

relied upon to maintain the proper functioning of the device with regard to th
shock, fire, and injury to'persons; and/or

relied upon to maintain separation between uninsulated live parts of opposit
nd accessible metal parts and/or uninsulated live parts and earth ground.

e conditioning specified in 44.1, conditioning of polymeric components and uy
there'shall be no evidence of softening, shrinking, warpage, or other distortio
pf the following:

the specimen
measurement

is to be estimated at the nearest 0.0001 inch (0.0025 mm) and recorded. The smallest of

D.025 mm).

Il comply with

magnet wire
requirements
tand the most

b likelihood of

e polarity, live

bon cooling to
h of parts that

uction of spacings between uninsulated live parts of opposite polarity, uninsulated live parts
and accessible dead or grounded metal, and uninsulated live parts and the enclosure below the
minimum acceptable values;

b) Uninsulated live parts or internal wiring accessible to contact, or defeating the integrity of the
enclosure so that acceptable mechanical protection is not afforded to internal parts of the
equipment; or

c) Interference with the intended operation or servicing of the equipment if the equipment is

operab
40

40.1 Immers

le.

Immersion Heaters

ion heaters shall comply with UL 499.
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40.2

Immersion heaters shall employ a leakage current collector that shall be located within 1 inch (2.54

cm) from the heater and shall be bonded to the furnishing ground. The collector shall be electrically
isolated from the heater. The bonding wire shall not be accessible to the user once the furnishing has been

installed as in

tended. The leakage collector shall:

a) Have a minimum length of five times its own inside diameter or the equivalent ratio of length to

Cross-

section for non-circular configurations.

b) Be made of an unplated metal such as brass, stainless steel, or other equally corrosion-resistant
metal that is intended to resist galvanic action in accordance with (c). Galvanized metal pipe is not
considered to be sufficiently corrosion-resistant for use as a current collector. When copper alloy is

used,

c)Ina

5000 {
Table

d) Req

of the

it shall be comprised of not more than 15 % zinc.

ccordance with (b), sheet and plate aluminum in contact with water shall be of
eries as specified in ASTM B209; and cast aluminum shall be one of the a
t0.1.

laceable heater elements shall be replaceable without disturbing,the ground

ppliance or current collectors.

Table 40.1
Aluminum Alloys

an alloy of the
loys shown in

ng or bonding

Sandjcast Permanent-mold cast Die cast Machine baf and rod stock

G4A GM70B G8A 5052

G1pA GS42A S5C 5056

GM{0B S5A S12A 5456

GS42A S5B S12B §061
SH5A SG70A SG100A 60632
S5 SG70B SG100B -

SG10A < - -

ZGq1B - - -

40.3 The heter shall be provided with a control that prevents the water from obtaining a maximum water

temperature at the suction fitting of 43 °C (109 °F) and that the water temperature at any

exceed 50 °C

a) UL

(122 °F).-These devices shall comply with either (a), (b), (c), or (d) below:
B53;

inlet does not

b) The water heater control requirements in UL 873. In addition, the control shall comply with the
calibration verification and 100,000-cycle endurance requirements in UL 873. If part or all of the

contro

| is electronic, it shall comply with Section 35, Controls;

¢) UL 60730-1 and UL 60730-2-6, with the parameters as specified in Table 40.2; or

d) UL 60730-1 and UL 60730-2-9, with the parameters as specified in Table 40.2.
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Table 40.2
Water-Flow Control Parameters
(Dry-Fire Protection)

UL 60730-1,
Table 7.2DV Information Control requirement
item number

6 Purpose of control Protective control (temperature)

7 Type of load controlled AC heater load

27 Number of Automatic cycles (A) 100,000

29 Type of disconnection or interruption Micro-Disconnection

36 Limits of Activating Quantity Factory pressure, vacuum or temperature'setting

39 Type 1 or Type 2 action Type 2

40 Additional features Automatic reset

41 Manufacturing Deviation, maximum The operating pressure gf\a pressure control shallbe within 5 %
of its set point pressure +3 °C (15 °F) for temperatiire sensitive
controls.

42 Drift The operating'pressure shall not vary from the opdrating pressure

initially determined by more than 5 % of the maximum set point
pressure, It'shall not vary from the as-received temperature by
moregthan 5 % of the Fahrenheit setpoint temperafure, or by more
than™0 °F (6 °C), whichever is the greater.

49 Pollution degree Pollution degree 3

52 The minimum parameters of any heat Must be specified
dissipater (heat sink) not providedwith
an electronic control but essential to its

correct operation
53 Output waveform if.other than sinusoidal | Must be specified
58A Required pratection/immunity from Required?

mains borne.perturbations, magnetic and
electromagnetic disturbances

69 Software Class B

74 EXxternal load and emission control Intended heater
measures to be used for test purposes

90 Surge immunity IEC 61000-4-5 installation Class 3. Overvoltage category II.

92 Class of Control Function B

@ For the purpose of the tests specified in Section 26, Annex H, of UL 60730-1, the products covered by this Standard shall be
considered as:

1) Installation Class 3 (See Annex R, UL 60730-1);
2) Overvoltage Category lll;

3) Test Level 3.
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41 Fluid Connections

41.1 An opening threaded for connection of pipe shall be in accordance with ASME B1.20.1 or ASME
B1.20.3. See also 119.9.

Exception: Valves intended for use in installations where pipe fittings incorporate other than NPT type
threads shall be permitted to be provided with pipe threads complying with a national pipe thread standard
compatible with those fittings. The pipe thread type shall be identified in accordance with 119.10.

41.2 Flanged pipe connections shall be in accordance with ASME B16.1, or ANSI/ASME B16.5.

41.3 A valve_intended for connection to pipe larger than 3-inch nominal size shall be provided with
flanged pipe gonnections in accordance with 41.2.

41.4 Tube fifting connections shall be in accordance with SAE J512, ASME B16.26,/SAE J513, and ISO
16030.

41.5 Solderjjoint connections shall be in accordance with ASME B16.18 orASME B16.22.
41.6 Weld jgint connections shall be in accordance with ASME B16.9 or ASME B16.11.

41.7 When the furnishing has a direct connection to the water supply line, a means shall pe provided to
prevent backflow.

41.8 When the furnishing has a direct connection to the waste line, a means shall be provided to prevent
backflow.

42 Rooms ¢r Booths Intended to be Occupied (Booths and Prefabrication Rooms)

42.1 Bunk ¢apsule cabin

4211 General

42.1.1.1 A suitable fastening-means shall be provided to prevent the disengagement of the top bed from
the bottom bgd. There shall'be no separation of any of the attachments of the foundation support system
to the end stryictures pf.the capsule when tested in accordance with Section 50, Separation Test.

42.1.1.2 The bottom cabin shall not be capable of being dislodged without the release of positive
fastening devicesor the use of hand toagls

42.1.1.3 The foundation support system shall not fail when tested in accordance with Section 48, Upper
Bunk Capsule Cabin Loading Test.

42.1.1.4 Top capsule cabin shall be provided with integrated elevated means of preventing a sleeping
occupant from rolling or sliding out of the capsule bed.

42.1.1.5 The upper edge of the elevated means shall be at least 5 in (130 mm) above the sleeping
surface when a mattress of a thickness that is the maximum specified by the manufacturer’s instructions is
used on the bed.

42.1.1.6 There shall be no openings in the capsule cabin bottom structure.
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42.1.2 Ladders

42.1.2.1 A lean-on (slanted) or hang-on (vertical) ladder shall be supplied with each bunk capsule cabin
assembly or the ladder may be incorporated as part of the cabin structure. The ladder shall be attached in
a manner that prevents inadvertent disengagement, repositioning, or tilting while in use.

42.1.2.2 The width of the ladder shall be no less than 10 in (250 mm) measured from the inside of the
stiles. Vertical spacing of ladder steps shall be no greater than 12 in (300 mm) when measured from the

floor to the first step or between steps.

42.1.2.3 Ladders shall comply with the appropriate ALl A14 ladder standards for a 300 Ib person.

42.2 Boothe] and room-in-room

42.21 A roo
provided with

inside the furn
means shall b

42.2.2 Booth
Rooms or Boo

42.2.3 Aroo

42.3 Rooms or booths with ceilings

4231 Thec
42.3.2 Room
42.3.3 — 42.3
system suitabl

42.3.3 Theqg
dimension. Th
the grid. The {
adjustable ceil

42.3.4 Roon

m-in-room or booth that is intended to be occupied in an enclosed space
A door shall not have any locking mechanism on the outside unless-jt.can be
shing. The door shall swing outward or slide. If a lock is provided’on the insiqg
b provided to defeat the lock in case of an emergency.

s shall comply with all of the applicable requirements in' this standard, ex
ths With Ceilings.

m-in-room shall comply with all of the applicable requirements in this standard.

biling surface shall comply with all ofithe other requirements in the standard.

s or booths with a ceiling shall_ employ either an “Open-Grid Ceiling” system &
6, a “Drop-Out Ceiling” as'specified in 42.3.7 — 42.3.13, have its own fire
e for the intended use orbé designed to accept a sprinkler head drop from the

penings in an open=grid ceiling system shall be 1/4 inch (6.4 mm) or larger i
e thickness of the material of the grid shall not exceed the least dimension of
otal area of.the openings of the grid shall be 70 % or greater of the total ce
ngs, these'measurements shall be taken with the ceiling fully open.

s or_booths with an open-grid ceiling system shall only be used in either Lig

and that are
Hefeated from
e of the door,

cept for 42.3,

s specified in
extinguishing
building.

h the smallest

an opening of
ling area. For

ht or Ordinary

Hazard Occup

ancies.

42.3.5 Adjustable open-grid ceiling systems shall comply with the following:

a) The system shall be monitored by a supervisory alarm with a reserve power supply provided, or
the system shall be designed such that any interruption of power to the circuit results in the ceiling
opening;

b) Electrically operated heat detectors shall comply with UL 521;

c) Electrically operated releasing devices shall comply with UL 864;

d) Pow

er supplies used in this system shall comply with UL 1481;

e) The circuit shall be wired such that activation of any temperature sensing device shall open all
panels;
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f) As an alternate to (b) or (c), temperature indicating and regulating devices, such as thermal
switches, or electromagnetic latches, shall comply with applicable requirements for safety controls
in UL 873, or the applicable requirements for protective controls in UL 60730-1, and for
temperature sensing devices, the applicable requirements in UL 60730-2-9, or for the

electro

g) Duri

mechanical latch, the applicable requirements in UL 60730-2-12; and

ng an emergency situation, the louvers shall fully open.

42.3.6 Adjustable ceilings shall not be used beneath quick response or extended coverage sprinklers.

42.3.7 Drop-out ceilings employed as a part of furnishing, and intended to be used beneath standard
response automatic sprinklers, shall be designed such that during fire conditions, the dropout ceiling

panels drop ffom their SUPpPOTts 10 EXpose the Sprinkiers to the fire. The dropping out of the |

accomplished
42.3.8 Drop
42.3.9 Drop

42.3.10 Wh
designed suc

42.3.11 Wh
comply with
devices are u

42.3.12 Wh
comply with th

a) Wh
either

or the
of the

b) Ele
c) Eleg

d) Poy

bn the dropping out of ceiling panels is accomplished by physical means, the g

by physical, mechanical or electrical means.
out ceilings shall not be used beneath quick response or extended coverage S

out ceilings shall comply with UL 723S.

N that they are heat sensitive and fall from their setting-when exposed to heat.

n the dropping out of ceiling panels is accomplished by mechanical means th
echanical heat responsive devices, such as fusible links. When mechanical h
5ed, they shall comply with UL 33, and shallbé used within the terms of their ra

bn the dropping out of ceiling panelsgis' accomplished by electrical means th
e following:

ere the electrical power is required to accomplish the dropping out of the
the system shall be monjtored by a supervisory alarm with a reserve power sy
system shall be designed-such that any interruption of power to the circuit res
panels;

trically operated heat detectors, when used, shall comply with UL 521;
trically operated releasing devices, when used, shall comply with UL 864;

er supplies, when used, shall comply with UL 1481;

anels shall be

prinklers.

anels shall be

e system shall
pat responsive
tings.

b system shall
ceiling panels,

pply provided,
Ilts in drop out

e) The

cireuit shall be wired such that activation of any temperature sensing device s

hall release all

panels; and

f) As an alternate to (b) or (c), temperature indicating and regulating devices, such as thermal
switches, or electromagnetic latches, shall comply with applicable requirements for safety controls
in UL 873, or the applicable requirements for protective controls in UL 60730-1, and for
temperature sensing devices, the applicable requirements in UL 60730-2-9, or for the

electromechanical latch, the applicable requirements in UL 60730-2-12.

42.3.13 Drop-out ceiling panels complying with the above requirements shall be marked in accordance
with 86.42 — 86.46 and installation instructions, 92.23 and 92.24.

42.3.14

In the event of a power failure, there shall be sufficient lighting for the occupant to find the exit.

The lighting may be provided by an external source, for example, a window or open ceiling or by
emergency lighting.
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PERFORMANCE

MECHANICAL TESTS

43 General Conditions

43.1 Where an angle is referenced, the tolerance shall be £0.2°.

43.2 For furnishings that may support an audio or video load, the furnishing shall also comply with the
tests from UL 1678, where applicable. See Table 43.1.

Exception: A video-display-attached-to-or-supported-by-a-deskitableo-productiray-comphrwith the Monitor

Arm Strength [Test, Monitor Arm Cyclic Test, and Monitor Arm Dislodgement Test from BIFMA X5.5 in lieu
of the Section|17 test specified in Table 43.1.

Table 43.1
Tests
Referenced Test in UL 1678 Test Name!
16 Temperature Stability Test

14.2 Carts or stands intended to support or store‘audio and/or video equipment othgr than a
television or having other general storage

14.3 Carts, stands and entertainment centers having a support surface or mounting|surface for a
television

14.4 Dynamic tip stability test for tallinstitutional carts and stands

14.5 Force stability

14.6 Appurtenance stability<(Considered the same as 53.5)

14.7 Multiple audio and.video support surface test

1 Loading — except UL 962 test loads will be used.
1B Handle Strength
D

Appurtenance Strength (Considered the same as Section 47)

n Wheel, Roller, or Caster Securement (Considered the same as Section 57)
p Braking

43.3 Commgrcial tables, lab benches, or similar furnishings that are not provided with ajwork surface
and/or secondary,'surfaces (shelves) shall be tested with a work surface and/or seconglary surfaces
(ShelveS) plaCUd of—the—table—thatreflects—the—same—=sizes—and ohapco recommended by the table
manufacturer. The work surface and/or secondary surfaces (shelves) shall have sufficient strength to
support the test loads. The manufacturer may provide an actual work surface and/or secondary surfaces
(shelves). The work surface and/or secondary surfaces (shelves) shall be secured by the mechanical
means required by the work surface and/or secondary surfaces (shelves) manufacturer.

43.4 When a commercial table, lab bench, or similar furnishing that is not provided with a work surface
and/or secondary surfaces (shelves) is evaluated with a work surface and/or secondary surfaces
(shelves), whether from a different manufacturer or from the same manufacturer, the table manufacturer’s
instructions shall be reviewed to determine if the work surface and/or secondary surfaces (shelves) meet
the table manufacturer’s design specification. If not, all of the tests in Sections 44 — 64 shall be reviewed to
determine if the combination of the table and work surface and/or secondary surfaces (shelves) comply
with the requirements.
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44 Conditioning of Products
441 Conditioning of polymeric components

4411 A polymeric material used to support or carry a weight load shall be conditioned in accordance
with 44.1.2 prior to conducting loading or mounting tests.

44.1.2 An unloaded representative furnishing support system employing polymeric parts and its
accessories are to be placed in a full-draft circulating-air oven. The air temperature within the oven is to be
maintained at 70 °C (158 °F) or 10 °C higher than the temperature obtained on the polymeric parts during
the temperature test, whichever is higher, for 7 hours. The support system and its accessories are to be
allowed to cool to room temperature before conducting the Stability Test, Loading Test, Cycling Test or
Mounting Sec]urement Test.

44.2 Conditfioning of components secured by adhesives

44.2.1 An aglhesively secured component used to support or carry a weight lead shall be gonditioned as
specified in 44.2.2 prior to conducting the stability, loading tests or adhesiversecurement test.

44.2.2 Two [epresentative furniture support systems employing adhesives as the sole sUpport shall be
conditioned ap follows:

a) Ong¢ furniture support system shall be placed in anxair-circulating oven for: Sevgn days at 100
+1.0 °C (212 +1.8 °F); and

b) Ong furniture support system shall be conditiened for seven days in an environmeént of 85 +5 %
relative humidity at 32.0 £2.0 °C (89.6 +3.6 °F).

The support gystem and its accessories are {6_be allowed to cool to room temperature befere conducting
the required test.

45 Adhesive Securement Test

45.1 A component of a furnishing secured by an adhesive that would create a risk of fire, glectrical shock
or injury to pérsons upon adhesive failure shall comply with the test specified in 45.2. The adhesive is
considered sgtisfactory when the adhered surfaces do not separate.

45.2 The jolned eomponents shall be subjected to the conditioning specified in 44.2, Conditioning of
components gecured by adhesives.

45.3 The furnishing shall be installed in accordance with the Installation Instructions. A weight equal to 4
times the weight of the adhered component is to be attached to any point on the adhered component that
subjects the adhesive to the weight load. The component shall remain affixed to the furnishing for 1
minute.

46 Structural Test Requirements for Furnishings
46.1 General loading

46.1.1 A furnishing shall be subjected to the structural loading tests and shall not collapse or deform to a
degree that presents a risk of fire, electric shock, or injury to persons.
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a) A risk of injury to persons is determined to exist when the furnishing or part of a furnishing
collapses, partially collapses or is damaged to the extent that there are sharp edges or corners
exposed which do not comply with UL 1439; and

b) Electrical components within the furnishing shall comply with the requirements of Section 13,
Accessibility of Uninsulated Live Parts and Film-Coated Wire, and Section 71, Dielectric Voltage-
Withstand Test.

46.1.2 All supporting surfaces shall be simultaneously loaded with the functional loads specified in Table
46.1. Refer to 46.2, Specific structural test methods, for additional details on loading chairs and beds.
When there is only one supporting surface the proof load can be applied as representative of conducting
the functional load tests.

Table 46.1
Horizontal Surface Loading Requirements
Surfacg type Surface size Functional load Proof load
Secondary Surfdce? Unit depth < 8 in (20.32 1.5 Ib/in (267.7 g/cm) of width 3.0 Ib/in (535.4]|g/cm) of width
cm) or equal to the manufacturer's or equal to the manufacturer’s
maximum rated capacity® maximum rated capacity®.
Secondary Surfdce® Unit depth = 8 in (20.32 2.51b/in (446.1 g/cmy of width 5.0 Ib/in (892.3]|g/cm) of width
cm) < 16 in (40.64 cm) or equal to the manufacturer’s or equal to the manufacturer’s
maximum ratedCapacity®. maximum rated capacity®.
Secondary Surfdce® Unit depth > 16 in (40.64 3.5 Ib/in (624.6 g/cm) of width 7.0 Ib/in (1249.B g/cm) of width
cm) or equalto'the manufacturer’s or equal to the manufacturer’s
maximiim rated capacity®. maximum rated capacity®.
Work Surface? Unit width 4.7 Ib/in (838.3 g/m) of width or | 7.0 Ib/in (1249.8 g/cm) of width
200 Ibs (90.72 kg), whichever or 300 Ibs (136{08 kg),
is greater; or equal to the whichever is grgater; or equal
manufacturer’s maximum rated | to the manufacfurer’s
capacity®. maximum rated capacity®.
Height Adjustable Desk or All sizes Equal to the manufacturer’s 1.5 times the Fyinctional Load
Table Work Surface?® maximum rated capacity
Clothes and Towel Rods All lengths Not applicable 1.5 Ibfin (267 gfcm) times the
rod length
Clothes and Towlel Hooks All'sizes Not applicable 2.5 Ib/in (446.1{g/cm) per each
hook length, mgasured from
one end of the hook to the
other
Television/Monitpr Support All sizes Load as specified in the user 4 times the loa
Surfaces or Mounting"Arms instructions
Rated < 100 Ibs [45.36 kg)
Television/Monitor Support All sizes Load as specified in the user 2 times the load plus 200 Ibs
Surfaces or Mounting Arms instructions
Rated > 100 Ibs (45.36 kg)
Bed® Number of intended 300 Ibs (136.08 kg) per person | 500 Ibs (226.8 kg) per person
persons
Furnishings with Seating Number of intended 300 Ibs (136.08 kg) per person | 450 Ibs (204.12 kg) per person
Surfaces® persons

b Refer to 46.2.1.
¢ Refer to 46.2.3.

Load.

2 A furnishing that has a circular or irregular shaped surface if determined to be less stable in a partially loaded condition shall be
loaded along 1/3 the perimeter edge.

9 When the Functional Test Load is based on the manufacturer’s specification, the Proof Test Load is 4 times the Functional Test
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46.1.3 All secondary support surfaces shall be loaded with the functional loads specified in accordance
with Table 46.1. The configuration tested is to be that in which the surface is least supported (Example
Figure 46.1). The load is to be maintained for 15 minutes after the complete loading is attained. Each load
is to be uniformly applied along the entire width centered on the line at 1/3 the depth or 4 inches (101.6
mm), whichever is less from the outside edge of the surface.

Figure 46.1

Configuration for Mechanical Strength Test — Load-Bearing Surface

a
Min
OMoximum and minimum dimensions
\’ are those specified by the
U manufacturer.
S2768A

46.1.4 All work surfaces:shall be loaded with the functional loads specified in accordamnce with Table
46.1. The corffiguratien tested is to be that in which the surface is least supported (Examplé Figure 46.1).
The load is tp be smaintained for 15 minutes after the complete loading is attained. Each load is to be
uniformly applied centered on the line of 8 inches along the entire perimeter edge of the surface.

46.1.5 For filing cabinet drawers the load is to be uniformly applied by volume using a material that has a
density of 42 +8 pounds/feet® (673 +128 kg/m®). (Bound copier paper and particle board have been found
to meet this requirement).

46.1.6 For clothes and towel rods, the load is to be uniformly applied along the width of the rod.
46.1.7 For clothes and towel hooks, the load is to be applied to each hook.

46.1.8 \Vegetation containers or vegetation container supports intended to support vegetation containers
shall be loaded with soil or equivalent. Products not supplied with the vegetation containers shall be tested
with the maximum size and weight of container specified in the use instructions and shall be loaded such
that dry soil shall be considered to weigh 100 pounds (45.36 kg) per 1 foot® (0.028 m®) +10 pounds (4.53
kg) per 1 foot® (0.028 m?). Soil shall be additionally saturated with water.
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46.1.9 Furnishings provided with a container that will hold water shall be filled to its capacity with water.

46.1.10 Following the functional loading test the weight loads shall be removed and each supporting
surface one surface at a time independently loaded with the proof load. Refer to 46.2, Specific structural
test methods, for additional details on loading chairs and beds.

46.2 Specific structural test methods

46.2.1 For a bed, the test weight is to be 500 pounds (227 kg) per intended person. For example, a twin
bed is intended for 1 person and a queen bed is intended for 2 people. The test load also includes the
weight of a foundation, if applicable, and mattress. See Table 46.2. The weight is to be evenly distributed
over the surface. For an articulating bed the weight shall be distributed as shown in Figure 46.2. The

weight shall bé applied for 15 minutes.
Table 46.2
Foundation and Mattress Load Weight Requirements
Bed type Foundation (lbs) Mattress (lbs) Tota] (Ibs)
Twi 50 80 130
Double [Full) 60 90 150
Quegn 75 125 200
King 100 150 250
Figure 46.2
Articulating Bed Weight Distribution
Top View
Head End Foot End
45% 25% 30%

su1478
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46.2.2 Following the test specified in 46.2.1 the weight drop test 46.3.1 shall be conducted on the bed.
The bed shall comply with 46.1.1.

46.2.3 For a chair, the test weight is to be 450 pounds (204 kg) per intended person. For example, a
chair is intended for 1 person and a couch is intended for 2 or 3 people. The weight shall be evenly
distributed as shown in Figure 46.3 or Figure 46.4. The weight shall be applied for 15 minutes.

46.2.4 Following the test specified in 46.2.3 the weight drop test 46.3.1 shall be conducted on the seating
surface of the chair. The chair shall comply with 46.1.1.

Figure 46.3
Articulating Chair Weight Distribution

Side View

Back Rest
35%
Seating Surface
65%

su1479
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Figure 46.4
Articulating Chair Weight Distribution
Side View
Back
35
Seating Surface 55%
Leg Res{10%
su148(
46.3 Weight|drop test
46.3.1 The test weight shall be 300 @ounds (136 kg) in a canvass bag 16 inches (41 cm) in diameter

filled with san
above the ung
Ibs (102 kg) e

i, ball bearings, lead shot, or steel shot. The weight shall be dropped 6 inch
ompressed surface;-Any seating or lying position not under test shall have a
enly applied over.the surface. The system shall comply with 46.1.1.

47 Appurte

471  Afurni
to persons, fir
(such as a sh

intended to support a lo

ance Strength Test

hing 'shall be constructed such that deformation or damage does not result in

bs (21.24 cm)
weight of 300

A risk of injury
m) of the floor

~or electrical shock when each appurtenance located within 30 inches (76.2 ¢

ad shall be loaded with the functional load in accordance wit

Structural Test Requirements for Furnishings.

e furnishing if

h Section 46,

47.2 Each appurtenance is to be separately subjected to a 50 Ibf (222 N) force applied in the downward
direction for one minute. The force shall be applied:

a) With the appurtenances in the position that results in the maximum stress to the appurtenance;

and

b) Ata

point on the appurtenance which will produce the most severe results.

¢) Door surfaces shall be manipulated and loaded by applying a 50-pound (22.68-kg) weight to the
top edge of the door at a point 3 inches (7.62 cm) in from the top edge. See Figure 53.1. A door
surface located above 30 inches (762 mm) from the floor but accessible to a child by climbing up
extendable appurtenances shall be subjected to the test.
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d) For multiple appurtenances each appurtenance is to be loaded with 50 pounds one at a time.

48 Upper Bunk Capsule Cabin Loading Test

48.1

Upper bunk capsule cabin shall be assembled in accordance with the provided instructions.

48.2 Center a sheet of 3/4-inch (19-mm) thick plywood with dimensions 19 inch (480 mm) by 37 inch
(940 mm) on the upper cabin intended foundation and place weights with a total mass of 400 Ibs (181.4
kg) on the plywood sheet. The weights shall be applied gradually and shall remain in place for a minimum

of 5 minutes.

48.3 A furni

injury to persq

49 Upper B

491
level of any
orientation, a
opening for a

49.2 The blg

Place 1

shing shall not collapse or deform to a degree that presents a risk of fire ele

ctric shock, or

ns.
unk Capsule Cabin Elevated Protective Means Torsional Strength Test

he wedge block shown in Figure 49.1 into any opening in the rigid bed struc
opening of the elevated protective means tapered side first; and in the
hd gradually apply a 33-Ibf (148-N) force in a direction perpendicular to th
period of 1 minute.

ck shall not pass through any of the openings.
Figure 49.1
Test Block
1.2in Rad.
/ % (30 mm)
Typical
3.5in BLOCK SHALL BE

(89mm) FABRICATED FROM

RIGID MATERIAL AND
HAVE SMOOTH FINISH

NN

e« 6.2in
(157 mm)

/

E——

ture below the
most adverse
b plane of the

3.5in
(89 mm)
6.0in
(150 mm)
30° = > 30°
su3822

Reprinted, with permission, from F1427-13 Standard Consumer Safety Specification for Bunk Beds, copyright ASTM International,
100 Barr Harbor Drive, West Conshohocken, PA 19428.
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50 Separation Test

50.1 The unit shall be prevented from sliding in a manner that does not prevent changes of angle that
may take place in the bed structure. Position a test load of 165 Ib (75.0 kg) at the center of the upper
foundation support system on an area not to exceed 12 inch (300 mm) square (if foundation support
systems does not permit the test load to be so positioned, it is permissible to add a platform to support the
test load in such a way as to not increase the structural integrity of the bed). Apply an alternate force of 67
Ibf (300 N) for 10 000 cycles at each point in the order ABCD or AB followed by CD at a rate not more than
24 loads per minute (see Figure 50.1). The points for applying the test forces shall be located as near the
center of the vertical bunk bed support as practicable at the height of the upper foundation support system.

Eigure-50-4

Test Points

A BACK c B
67 Ib

FRONT

su3823

Reprinted, with pgrmission, from F1427-13 Standard Consumer-Safety Specification for Bunk Beds, copyright AS|[TM International,
100 Barr Harbor Orive, West Conshohocken, PA 19428.

50.2 After tepting in accordance with’50.1, remove the 165-Ib (75.0-kg) load and apply a §7-Ibf (300-N)
force in direcfions most likely to cause separation between the end structure and foundation support
system. The fgrce shall be applied:at each point of attachment of the foundation support system to the end
structure (point of applications-shall be as close as practical to the point of attachment). Thelforce shall be
applied to eithier the end structure or foundation support system, whichever appears most ljkely to cause
separation.

50.3 At no time shaltthere be any separation.

51 Handrail amdGuardrait Test

51.1 A handrail and guardrail shall withstand a lateral load of 20 pounds per linear foot (2.77 kg/linear
m).

51.2 The handrail and guardrail shall not exhibit any signs of disconnection.
52 Ceiling Support Test

52.1 A room-in-room or booth with a ceiling shall show no signs of damage, such as cracking or
deformation, after being subjected to the test in 52.2.
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52.2 The weight of the ceiling shall be determined. Twice the weight of the ceiling and the rated load, if
any, shall be evenly distributed along the top of the walls. If the walls have any shelves or tables attached,
these items shall be loaded to their functional load. The load shall be maintained for 15 minutes.

Exception: When the ceiling is marked at the perimeter of each side of the ceiling in accordance with

86.42, the tes

53  Stability
53.1

53.1.1 A fur
shock, orinju

a)Ar
overtu
surfac

t is not required.

Tests

General stability test criteria

f fire, electric

Tt

[y to persons.

sk of injury to persons is determined to exist when the furnishing or| part
rns, is displaced or dislodged from its support surface or when the-furnish
b is damaged to the extent that there are sharp edges or corners exposed

bf a furnishing
ng or support
which do not

comply with UL 1439.
b) Elegtrical components within the furnishing shall comply withythe requirements pf Section 13,
Accessibility of Uninsulated Live Parts and Film-Coated Wire; and Section 71, Dielectric Voltage-
Withstnd Test after the stability test.
Excepfion: Based on visual observation that no damage has occurred to the electrical components
these {ests are not required to be performed.
53.1.2 A furpishing is to be tested on a smooth hard surface such as concrete or smogth wood. The
furnishing shall be assembled or set up in accorfdance with the instruction manual proyided with the
furnishing.
53.2 Furnishing stability configuration-test requirements
53.2.1 A furpishing shall be assembled in accordance with the installation or assembly instfuctions.
53.2.2 A furpishing that requires an addition of a component or material in order to perfofm its intended

function shall
requires dirt {
water for the
upright in acc

53.2.3

be tested for\stability with the component or material in place. (Examples: A
b be in place to plant a plant, a decorative water feature where the user is r
Linit to\function, a patio shade umbrella that requires a ballast material in its &
brdance with the instructions).

container that
bquired to add
ase to remain

If a furnishing can perform its intended function with or without the component or material,

including the intended load, in place as referenced in the functional loading requirements, Section 46,
Structural Test Requirements for Furnishings, the furnishing shall be subjected to the stability test in any or
all of the following conditions considered being most severe:

a) Unloaded;

b) Partial functional load as specified in 53.2.4; or

c) Fully loaded with the functional load.

53.2.4 When testing for partial functional load, the full functional load shall be placed on the furnishing as
defined under loading tests specified in Section 46, Structural Test Requirements for Furnishings. Then
portions of the load are to be removed so that the furnishing is tested in the least stable position.
Examples:
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a) Rectangular Table with Wheels: With the table on a 10° angle, the portions of the functional load
that are on the opposite side of the 10° angle are removed.

b) Bookcase: With the bookcase on a 2° angle, portions of the functional load on the bottom shall
be removed first, and then the lowest shelf load shall be removed. Each shelf shall be unloaded
until only the highest load is in place.

c) Desk with Hutch: With the desk on a 2° angle, and the side with the hutch closest to the 2° angle,
the portions of the functional load on the desk work surface that are on the opposite side of the 2°
angle are removed first. Then the rest of the load on the desk surface shall be removed. Once the
desk surface is unloaded, the lowest shelf of the hutch shall be removed. Each shelf shall be
unloaded until only the highest load is in place.

d) Pati
stand s

53.2.5 Articu
multiple tests
display or con

53.2.6 Thelq
Structural Test

53.2.7 A furn
without being
usable portion|
assembly whe

53.2.8 A fum
to level as the

b Lighted Umbrella with Stand (where consumer has to add water to stand);
hall not be filled with water. The stand with the umbrella shall be placed on a:1

ated parts shall be positioned and loaded to represent worstcase. This
fo determine. (Example: A furnishing which is intended to be used with or w
erts from an entertainment center to an armoire, wardrobe orshelving unit.)

ad may be secured to the furnishing for test purposes, Loads shall comply wi
Requirements for Furnishings, functional loads.

completely assembled shall comply with thevstability test both assembled
of the assembly alone without the other attachments. (Example: A patio umb
Fe the umbrella or table can be used without the other component).

ishing provided with a means to lével the furnishing shall be adjusted to leve
adjustment allows in accordance with the use instructions.

53.2.9 A furfishing provided with a(Cqordinating device that only allows the opening of

drawers, door:
stability test if
opening and ¢

53.2.10 Doo
perpendicular,
front plane of
manipulated g

5 or appendages in a specific combination or sequence shall be used for the
found to function as\intended when attempts are made to manually defeat
osing the operable.elements of the furnishing in any combination.

s shall bermanipulated to a point that provides the least stability for the furnis
90°, to(the front plane of the furnishing). Other positions shall be investigate
he furnishing is determined not to be the worst case position for stability. All

ingly~or in combination. Positioning of doors or other appurtenances shall n

The umbrella
D° angle.

may require
thout a video

th Section 46,

ishing that is comprised of an assembly that allows for portions of the assembly to be used

and with the
ella and table

or as closely

extending of
tonduct of the
the device by

hing (typically
d if 90° to the
loors shall be
pt be used to

prevent tip ove

T

53.3 Stability test for portable furnishings

53.3.1

A portable furnishing shall be constructed so that there is no risk of fire, electric shock or injury to

persons when subjected to the test specified in 53.3.2 and 53.3.3. The furnishing shall not overturn.

53.3.2 The load used for storage or work areas shall be fully loaded with the functional load as specified
in Section 46, Structural Test Requirements for Furnishings, partially loaded, or unloaded. Loads shall be
applied in accordance with 46.1, General loading, and may be secured to the furnishing for test purposes.

53.3.3 The portable furnishing is to be placed in any orientation on an incline plane at an angle of 10° to
a level horizontal plane. Furnishings with articulating features are to be adjusted to the least stable

position.
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53.4 Stability tests for stationary and fixed furnishings

53.4.1 A furnishing shall be constructed so that there is no risk of fire, electric shock or injury to persons
when subjected to the tests specified in 53.4.2. The furnishing shall not overturn.

53.4.2 The load used for storage or work areas shall be fullly loaded with the functional load specified in
Section 46, Structural Test Requirements for Furnishings, partially loaded, or unloaded. Loads shall be
applied in accordance with Section 46 and may be secured to the furnishing for test purposes. The
furnishing is to be placed in any orientation on the incline plane. Furnishings with articulating features are

to be adjusted to the least stable position.

a) A furnishing without casters, rollers or wheels is to be placed on an incline plane at an angle of

2° to or after being
placeqd on the incline. The glid ise restricted
from moving along the surface. The means used to restrict movement are nef\io restrict tipping of

the as

b)As
angle

stable
incling
the su

53.5 Appur]

53.5.1 A fur
electrical sho

sembly.

ationary furnishing with casters, rollers or wheels is to be placed’on an incli
bf 10° to a level horizontal plane. The casters, rollers or wheels/shall be rotat
position. The furnishing may be loaded or adjusted befere or after being

. The casters, rollers or wheels are to be blocked or otherwise restricted from
[face. The means used to restrict movement shall notrestrict tipping of the ass

enance stability test

nishing shall be constructed such that deformation or damage does not result
Ck or injury to persons. Each appurtenance located within 30 inches (762 mm

to be separat¢ly subjected to a 50 Ibf (222 N) force'applied in the downward direction for ong

ne plane at an
ed to the least
placed on the
moving along
embly.

n a risk of fire,
of the floor is
minute.

53.5.2 For Horizontal sliding and extending appendages (drawers, slide outs, flaps, drop|fronts and the
like):
a) The¢ appurtenance shall be extended from the furnishing until it reaches its fully extended
positign.

ments refer to
blly distributed
bnces may be

b) Apgurtenances such’/as a drawer shall be loaded with the functional load require
Sectiop 46, Structural Test Requirements for Furnishings. The weight shall be equ
over the area-ofithe drawer bottom. If determined to be less stable the appurten
unloaded and.may be extended in any combination.

c) Eachappurtenance:

1) The appurtenance shall be subjected to a 50-pound (22.7-kg) weight applied to the top
edge anywhere along the width of the appurtenance. See Figure 53.1 and Figure 53.2.

2) When multiple appurtenances are provided within 30 inches (762 mm) of the floor the
lowest appurtenance is to be fully extended and loaded with 50 pounds (22.7 kg). The
weight is then to be removed and divided in to two 25-pound (11.35-kg) loads between the
lowest and next highest appurtenance within 30 inches (762 mm) of the top surface of the
lowest appurtenance. The appurtenances are to be fully extended so that 25 pounds (11.35
kg) is placed on the lowest and next highest appurtenance. The weight is then to be
removed from the lowest appurtenance and the next highest appurtenance is to be loaded
with the two 25 pound (11.35 kg) loads while the lowest appurtenance is left in the open
position but without the simulated weight of the child. This process is to be repeated from
each appurtenance located within 30 inches (762 mm) of the last loaded appurtenance
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tested. This test is to simulate a child ascending a furnishing utilizing the appurtenances to
climb. See Figure 53.3.

Figure 53.1
Appurtenance Loading

/ 3 inches (76.2 mm)

-

—1 < 3Q(inches (762 mm)

= 2.5 inches (63.5 mm) Strap
25 Ibs. (11.34 KQ) ea. ©

=~ 1.25 inches (31.8 mm)
12.5 Ibs. (5.7 KQ) ea.

N
=6 in. (152.4 mm)
v

=6in. (152.4 mm)

s5544
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Figure 53.2
Appurtenance Loading — 53.5.2(c)(1)

Example: Side View — Chest of Drawers

50 Ib (22.7 Kg) weight
applied
< 30 (762 mm) inches

su1696a
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Figure 53.3
Appurtenance Loading — 53.5.2(c)(2)

Example: Side View — Chest of Drawers

~
(1ea)251b H
< 30 inches (11'3\/‘2:;%?[ -
762
(762 mm) applied
< 30 inches
(762 mm)
A4
su1697a

53.6 Stabilitly test for furnishings provided.with a step

53.6.1 A furmishing with an intentional)'step or a surface that is likely to be used as a [step shall be
constructed siich that there is not a risk of fire, electric shock or injury to persons when supjected to the
test specified jn 53.6.2. The furnishing shall not over turn or if secured to a structure shal| not separate
from the structure.

53.6.2 The fprnishingshall be configured as specified in Section 46, Structural Test Reduirements for
Furnishings. A fully assembled furnishing is to be subjected to a 300-pound (435-N) load applied straight
down through|a flatrigid structure 4 by 4 inches (102 by 102 mm) in any position along the furnishing
structure elementunder investigation. The load is to be applied for 1 minute.

53.7 Stability test for furnishings provided with a foot or leg rest

53.7.1 A furnishing with a foot or leg rest or a surface that is likely to be used as a foot or leg rest shall be
constructed such that there is not a risk of fire, electric shock or injury to persons when subjected to the
tests specified in 53.7.2. The furnishing shall not over turn or if secured to a structure shall not separate
from the structure.

53.7.2 The furnishing shall be configured as specified in Section 46, Structural Test Requirements for
Furnishings. A fully assembled furnishing is to be subjected to a 50 pound (222.4 N) load applied straight
down through a flat rigid structure 4 by 4 inches (102 by 102 mm) in any position along the furnishing
structure element under investigation. The load is to be applied for 1 minute.
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53.8 Stability test for furnishings with seating surfaces

53.8.1 A furnishing intended for seating shall be constructed such that there is not a risk of fire, electric
shock or injury to persons when subjected to the tests specified in 53.8.2. The furnishing shall not
overturn.

53.8.2 The furnishing shall be configured as specified in Section 46, Structural Test Requirements for
Furnishings. A sample of each type of fully assembled furnishing is to be subjected to a 300-pound (136-
kg) load applied through a 16 inch (406 mm) diameter rigid disk. The load is to be moved or repositioned
slowly over the entire surface intended for seating. The edge of the disk shall be allowed to overhang the
edge of the furnishing a maximum of 4 inches (102 mm) along unobstructed edges. An obstructed edge is
considered to be one which has a raised projection such as the back of a chair, the arms of a chair, a fixed
railing, the fogt board or head board of a bed.

53.9 Force ptability test

53.9.1 A furpishing 42 inches (1067 mm) or taller shall be constructed suchthat there is|no risk of fire,
electric shock or injury to persons when subjected to the tests specified,in 53.9.2 and 53.9.4. The
furnishing shgll not overturn.

53.9.2 A furpishing shall be unloaded and is to be subjected to-a‘gradually increasing hprizontal force
applied through the center of an 8 inches (203 mm) diameter<dis¢ to at least the locations specified in
53.9.4 at any|[location centered along a horizontal line 54 inches (1371.6 mm) above the flgor or 4 inches
(102 mm) down from the top edge whichever is higher. The force is to be increased until either a 40 pound
(180 N) force|is attained or the assembly inclines to an angle of 10° without tipping over, wh{chever occurs
first. The forcg is then to be gradually reduced to zero. Refer to Figure 53.4.

53.9.3 With|respect to 53.9.1, if a furnishing has installation instructions that specify a gpecific side or
sides to be placed against a fixed structure, the force shall not be applied toward the fixed|structure. The
furnishing shgll be marked in accordance with 86.33.

53.9.4 The fprce shall be applied as follows:
a) To ffont of the product at'its left side;
b) To front of the product at its right side;
c¢) To Qack of.the product at its left side;

d) To hack ef the product at its right side;

e) To the left side of the product;

f) To the right side of the product.
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Figure 53.4
Force Stability Test
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su0156

Note: Disc diameter is eight inches.
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53.10 Commercial furnishing impact stability test

53.10.1 A floor supported furnishing for commercial use shall be constructed such that there is no risk of
fire, electric shock or injury to persons when subjected to the tests specified in 53.10.2. The furnishing
shall not overturn.

53.10.2 Each of the furnishing assemblies is to be subjected to a single impact of a lead- or steel-shot-
filled canvass bag having a diameter of 8.0 £0.5 inches (203 +13 mm) and a weight of 50 pounds (22 kg).
The bag is to fall as a pendulum from a pivot point 48 inches (1.2 m) above the point of impact so as to
traverse a horizontal distance of 24 inches (610 mm) and strike the furnishing. The point of impact is to be
at any location centered along a horizontal line 52 inches (1.3 m) above the floor or 4 inches (102 mm)
below the top of the furnishing, whichever is lower. Refer to Figure 53.5 for details regarding the impact
stability test.
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Figure 53.5
Details for Impact-Stability Test

Pivot Point

Caonvas bag filled with

50 Ibs. (22 kg) of steel shot.
50-1/2"
(1.28 m)
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2-1/2" ('64 mm)J
8" (203 mm)

Max, ~ \
24" F

52”
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N\

~J

% Moximum and minimum dimensions are those specified
by the manufacturer.
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53.11 SOHO small office/home office furnishing — Tests

53.11.1 A furnishing identified specifically for use in a home office as specified in the installation and use
instructions, 100.3. and marked as required by 86.31, shall be tested in accordance with SOHO S6.5. The
required tests are as shown in Table 53.1.

53.11.2 For the functional load tests specified in SOHO S6.5, the system shall not tip over or become
disengaged as a result of the tests specified in 53.11.1. Components shall not separate from the system,
and there shall be no loss of serviceability or damage incurred that results in a risk of fire, electric shock, or
injury to persons.

53.11.3 For proof load tests, there shall be no sudden and major change in the structural integrity of the
product as a lesult of the tests of specified in 53.11.1. Loss of serviceability is acceptable_and there shall

be no damage incurred that result in a risk of fire, electric shock, or injury to persons.
Table 53.1
SOHO S6.5
Section reference Section title
4{1-4.2 Stability Under Vertical Load Test
4.3 Stability Test for Units With Extendible £oad’Bearing Elements
4.4 Freestanding Pedestal Stability Test
4.5 Horizontal Force Stability
4.6 Vertical Force Stability For Bookcases > 42 inches (1067 mm)
4.7 Horizontal Force Stability*For Bookcases > 42 inches (1067 mm)
5.1-5.24 Static Load Tests
5.3 Concentrated Functional Load Test for Primary Surfaces
54 Distributed(Proof Load Test for Individual Surfaces
5.5 Concentrated Proof Load Test for Individual Surfaces
5.6 Unit Strength Tests
5.7 Extendible Element Proof Load Test
9 Interlock Tests — Statics
161 -16.3 Hinged Door Tests
54 Structurr Mounted or Secured Furnishing Tests

54.1 General

54.1.1 The Cycling Test for Furnishings with Articulating Components, Section 59, shall be conducted
prior to conducting the furnishing securement tests.

54.2 Suspended furnishing, securement test

54.2.1 A furnishing secured to a vertical structure without additional support at the base (floor, shelf) or a
furnishing suspended from a horizontal structure (ceiling, rack) shall be secured to a structure in
accordance with the installation instructions using the hardware provided or specified. See 92.10. A
furnishing system and its accessories shall be constructed so there is no cracking, or similar damage to
the mounting bracket, securement means, supporting structure, furnishing or any combination thereof to
the point where the mounting system releases from the structure, the product collapses, creates a risk of
fire, electric shock, or injury to persons when tested in accordance with 54.2.2 and 54.2.3.
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54.2.2 Section 58, Common North American Structures, is provided as guidance for typical building
surfaces located in North America. The test may be conducted using any surface type. The installation
instructions shall specify the surfaces that were used for the test. Sufficient detail shall be provided in the
instructions to specify the structures, hardware, fasteners and mounting system that were investigated to
support the furnishing.

54.2.3 The test load shall be 4 times the weight of the furnishing plus the functional load specified in
Section 46.1.10. The total test weight is to be gradually applied and maintained for 5 minutes.

Example: Furnishing weighs 50 Ibs (22.7 kg) and has a normal load of 20 Ibs (9.1 kg). The test load to be

added to the furnishing is 4 times 50 Ibs (22.7 kg) plus the 20 Ibs (9.1 kg) equaling 220 Ibs (100 kg).

54.3 Vertically secured — Base supported, securement test

54.3.1 A fur
horizontal stry
instructions ug
shall be cons
means, suppq
system releas
persons when

54.3.2 The flirnishing shall be placed on a 2° plane that slopes away from the vertical sup

The test shall

a) Any
structu

b) All g
structu

c) The

Test Rg¢quirements for Furnishings.

d) The

54.4 Base secured — Base supported, securement test

nishing system intended for attachment to a vertical structure while, also

ing the hardware provided or specified. See 92.10. A furnishing system and it
ructed so there is no cracking or similar damage to the mieunting bracke
rting structure, furnishing or any combination thereof te the point where

bs from the structure, the product collapses, creates a risk of fire, electric sho
tested in accordance with these requirements.

be configured as follows:

adjustable leveling system shall be used to bring the furnishing parallel 1
re or as close to parallel to the vertical-structure as the leveling means allows.

ppurtenances shall be adjusted te extend to their maximum position away frg
e.

furnishing shall be loaded with the functional load in accordance with Section

furnishing shall be subjected to these forces for 5 minutes.

5441 A fur
while also re

installation ins

ishing=system intended for attachment to a horizontal structure (example:
ing on the honzontal structure shaII be secured to the structure in accord

resting on a

cture (floor, shelf) shall be secured to the structure in accordance with the installation

S accessories
, securement
the mounting
Lk, or injury to

bort structure.

o the vertical

m the vertical

46, Structural

floor or shelf)
ance with the

ystem and its

accessories shall be constructed so there is no cracklng or S|m|lar damage to the mounting bracket,
securement means, supporting structure, furnishing or any combination thereof to the point where the
mounting system releases from the structure, the product collapses, creates a risk of fire, electric shock, or
injury to persons when tested in accordance with these requirements.

54.4.2 The furnishing shall be placed on a 2° plane that slopes away from the vertical support structure.
The test shall be configured as follows:

a) Any adjustable leveling system shall be used to bring the furnishing parallel to the vertical
structure or as close to parallel to the vertical structure as the leveling means allows.

b) All appurtenances shall be adjusted to extend to their maximum position away from the vertical
structure.
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c) The furnishing shall be loaded with the functional load in accordance with Section 46, Structural
Test Requirements for Furnishings.

d) The

furnishing shall be subjected to these forces for 5 minutes.

55 Tests on Glass Sheets

55.1

55.1.1

Impact test

In accordance with 11.10.3, Glass components, a glass surface shall be subjected to the impact

test specified in 55.1.2. The glass surface shall not crack or break to the extent that a piece of the glass
surface is released or drops from its normal position.

55.1.2 Aso
through the d
normally supg

55.2 Glass

55.21 Inac
test specified

id steel sphere, 2 inch (51 mm) in diameter and weighing 1.18 pounds.}(0.5
stance required to result in an impact of 5 ft-Ibf (6.8 J). The sample(i$t0 be
orted by the furnishing.

retention test

cordance with 11.10.3, Glass components, a glass surface-shall be subjected
n 55.2.2. The glass shall not become dislodged or displaced from its mounting

55.2.2 The glass surface is to be mounted in the intended manner. A sand-filled bag havi

in (760 £13 m
that produces|

m) circumference and a weight of 20 Ib (9.1 k@) is to fall as a pendulum throug
an impact of 35 ft-Ibf (47.4 J) on any pointon‘the panel.

56 Tests On Mirrors Using Glass And Laminate Construction

56.1 Boiling test

56.1.1 Thre
shall be immdg
quickly remoy
conditioning,

to be dried an

56.1.2 Ther

rsed in water maintained at 66 +2 °C (150 +4 °F) water for 3 minutes. The sa
ed and placed in bgiling water [minimum 100 +2 °C (212 +4 °F)] for 2 hours.

d examined.

e shall.be no evidence of bubbles or other defects more than 0.5 inch (12 mm)

edge of the sample-or from any crack in the glass that may develop. The glass itself may cr

of the test.

t kg), is to fall
supported as

o the retention
means.

ng a 30.0 £0.5
h the distance

e 12 by 12 inches (30 by 30 cm) samples of the glass and laminate construction of a mirror

mples shall be
After the water

he samples shallbe allowed to cool by returning to room temperature. The samples are then

from the outer
ack as a result

56.2

56.2.1

Impact test

Four samples of a mirror constructed with glass and laminate shall be installed in accordance with

the manufacturer’s installation instructions and subjected to this test. A 100 pound (45.4 kg) bag filled with
shot shall be raised to a height of 48 inches (122 cm) to produce an impact of 400 ft-Ibf (542 J) and
allowed to fall as a pendulum to impact the mirror. For example, the bag is to fall as a pendulum with a
rope 96 inches (244 cm) from a pivot point so as to traverse a horizontal distance of 83 inches (211 cm)
and strike the mirror. The impact point shall be within 2 inches of the center of the mirror.

56.2.2 The glass and laminate shall not have an opening greater than 3 inches (7.6 cm) in diameter, and
the total weight of ten largest pieces of the glass and laminate shall not exceed the weight of a 10 square
inch (64 cm?) section of glass and laminate.


https://ulnorm.com/api/?name=UL 962 2024.pdf

112 UL 962 APRIL 18, 2024

56A Tests for Unsecured Glass Worksurfaces

56A.1 Unsecured glass worksurfaces shall be subjected to the Unattached Desk or Tabletop Retention
Test from BIFMA X5.5.

57 Wheel, Roller, or Caster Securement Test

57.1 A wheel, roller, or caster shall be capable of withstanding a pull equal to the normal functional load
plus the weight of the furnishing, divided by the number of wheels, rollers, or casters supporting the loaded
weight of the furnishing when applied as specified in 57.2.

57.2 The forwwmmmmmméfwn in Figure
57.1 in any difection that represents the worst case based on how the wheel, caster or rollgr is attached.

The force shall be applied at the axle center of the wheel, caster or roller. The force is\to’bg applied with
the specimen Jat room temperature and the furniture unloaded. The wheel, roller, or caster] shall not pull
free from its sg¢curing means and shall remain suitable for its intended use.

Figure 57.1

Caster Test

| |

Applied Force@ —_—

]
;

Applied Force @ —_—

su0005

58 Common North American Structures
58.1 General

58.1.1 Section 58 is provided to assist the user in selecting typical representative supporting surfaces.
Tests are not required to be conducted utilizing these specific surfaces. The actual surfaces that the
product is intended to be mounted to and the hardware to be used to accomplish the mounting or
securement shall be tested and then specified in the installation instructions. For the purpose of these
requirements “standard” materials are referenced to provide a basis of comparison of test results.
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58.2 Insert type masonry anchors

58.2.1 Concrete anchors are to be installed in accordance with the anchor installation instructions. For
performance tests in concrete the concrete area shall be at least two times the total intend mounting
surface area that the furnishing mount will cover when installed. The concrete thickness shall be at least
twice the depth of the anchor.

58.2.2 Whenever a standard concrete material is necessary it shall be mixed so that the 28 day
compressive strength is from 2500 to 3000 psi (17.2 to 20.7 MPa) or equivalent.

58.2.3 Whenever standard concrete block is required, it shall comply with ASTM C90.

58.2.4 Whe

58.2.5 Follo
be secured t
Requirementg

58.3 Power

58.3.1 Cong
depth of the
secured and {
Furnishings.

58.3.2 Whe
compressive

58.3.3 Sam
which it is inte

never standard clay brick is required, it shall be comply with ASTM C62.

ving the installation of the test anchors in the substrate the furnishing mountin
b the anchors in accordance with the instructions specified in Section 46,
for Furnishings.

driven masonry anchors/fasteners

rete powder-driven fasteners are to be driven into tHe concrete mounting sam
shank. Following the installation of test samples®in the concrete each assg
ubjected to the required loading as specified in Section 46, Structural Test Re

never standard concrete material is necessary it shall be proportioned so th
strength is from 2500 to 3000 psi (17.2to 20.7 MPa) or equivalent.

bles of fasteners intended for use in steel are to be driven into steel having th
nded for use and having hafdness values (Brinnell) of not less than 160 nor m

g system is to
Btructural Test

ples to the full
embly is to be
quirements for

at the 28 day

ickness(es) in
bre than 240.

58.3.4 Eachisample is to penetrate to the depth specified in the installation instructions.
58.4 Welding studs
58.4.1 Welding studsare to be attached to steel plates using the tools and methods specified in the

installation ingtructions:

58.5 Wood studs

58.5.1 The furniture mounting system shall specify the minimum acceptable wall system to which the
furniture mounting system is intended to be secured to. The minimum stud size (nominal 2-inch (50.8 mm)
by 4-inch (102 mm), 2-inch (50.8 mm) by 6-inch (152 mm), etc.), the minimum and maximum stud spacing,
the maximum specified wall covering thickness (Gypsum drywall, lath and plaster, etc) shall be used for
the test. Standard wood studs shall be graded in accordance with the American Softwood Lumber
Standard No. PS 20 and shall be Grade No. 2.

58.5.2 For a typical 2-inch (50.8 mm) by 4-inch (102 mm) or 2-inch (50.8 mm) by 6-inch (152 mm) wood
stud the fastening means used to secure the mounting system to the wood studs shall be secured to the
thin edge of the stud, the 1-1/2 inch (38 mm) width.


https://ulnorm.com/api/?name=UL 962 2024.pdf

114 UL 962 APRIL 18, 2024

58.6 Steel studs

58.6.1 The minimum acceptable wall system to which the mounting system is intended to mount shall be
specified. The minimum stud size (2-inch (50.8 mm) by 4-inch (102 mm), 2-inch (50.8 mm) by 6-inch (152
mm), etc.), the minimum stud metal thickness or gauge, the minimum and maximum stud spacing, the
stud type and structural shape conforming to the North American Specification for the Design of Cold-
Formed Steel Structural Members, the maximum wall covering thickness (Gypsum drywall, lath and
plaster, etc) shall be used for the test. Gypsum wallboard shall be standard 1/2 inch (12.7 mm) or less non
fire rated secured to the studs with screws 12 inches (305 mm) on center.

58.6.2 For a typical 2-inch (50.8 mm ) by 4-inch (102 mm) or 2-inch (50.8 mm) by 6-inch (152 mm) steel
stud the fastening means used to secure the mounting system to the steel studs shall be secured to the
thin edge of th[ stud, the 1-1/2 inch (38 mm) width.

59 Cycle Test for Furnishings with Articulating Components

59.1 A furnighing with an articulating feature that when loaded exceeds 50 pounds (22.68 Kg) shall be

constructed sd
of fire, electric
according to f{
adjusted to prq

59.2 The cyq
59.3 An artid
joints or redu
comply with S

with Section 7|

Exception: Elg

there is no collapse, permanent damage, loosening of hinges er.fasteners res
shock, or injury to persons during or after the cycling test¢, The furnishing she
he instructions provided with the furnishing. All movement tension adjustmy
vide the greatest resistance to movement recommended by the instructions p

ling test shall be conducted prior to conducting the. furnishing securement test.

ulating furnishing and its accessories shall*be constructed so there is no u
ction of spacings or damage to electrical”insulation after the cycling test. S

ulting in a risk
Il be installed
ents shall be
ovided.

ndue wear to
pacings shall

ection 20, Spacings, after cycling and’the furnishing systems electrical system shall comply

1, Dielectric Voltage Withstand Test;\after cycling.

ctrical systems supplied by aclass 2 or LPS power source and posing no risk

failure to operate are not required to comply with the dielectric voltage withstand test after cy

59.4 A manu
Threaded fast

59.5 During
functional load

59.6 A cycle

ally or motor operated articulating furnishing shall be subjected to 500 cycles
bners and tension.adjustments shall not be adjusted during the cycling test.

the cycling test, an articulating furnishing system shall be loaded as spe
ing test(in)Section 46, Structural Test Requirements for Furnishings.

of injury from
ling.
of operation.

cified for the

d back to the

is conhsidered to be one extreme position to the opposite extreme position ar

original positi

.

59.7 A cycle for a furnishing system with more than one axis of movement shall be cycled such that each
axis is to be cycled either individually or in combination, whichever operation is allowed by the control and
results in the 500 cycles being equally divided between all axes of adjustment. (Example: A manually-
adjusted two-axis movement would have 250 cycles conducted on each axis). All axes may be tested at
once if the testing apparatus is able to articulate each axis through its full range of motion.

60 Hydrostatic Pressure Test

60.1  When required by Section 34, Parts Subject to Pressure, three samples of each part or the system
as an assembly subject to pressure are to be filled with any nonhazardous liquid, such as water, so as to
exclude air, and are to be connected to a hydraulic pump. The pressure is to be raised gradually to the
required test value and is to be held at that value for 1 minute, during which time the sample shall not
burst. Leakage is acceptable provided the leakage does not create a risk of fire, shock or injury to persons.


https://ulnorm.com/api/?name=UL 962 2024.pdf

APRIL 18, 2024 UL 962 115

61 Entrapment Tests

61.1 Force measurement

61.1.1 A motorized or otherwise powered moving part as required by 11.2.3 and 11.3.4 — 11.3.7 shall be
subjected to the force measurement tests specified in 61.1.2 — 61.1.5. The force shall not exceed 40

pounds (177.9 N). There shall be no collapse or permanent damage to the furnishing or mounting means
(if provided) resulting in a risk of injury during or following the test.

Exception: A storage bed unit that relies on a momentary contact switch for actuation, and which uses a
pushrod style actuator for lift while allowing gravity to lower the storage bed unit when the pushrod is
retracted subject (Usage Area I) may comply with Verification tests — Storage bed units (Usage Area |),

61.3.

61.1.2 The {urnishing shall be loaded in accordance with the functional load as spécified
Structural Tegt Requirements for Furnishings, as applicable to the furnishing lunder i

unloaded if d
in motion. Fo
weight may n

61.1.3 A fur|
measurement

termined to be more severe. Consideration shall be given to thelload when th
instance, a footrest may not have a pinch point until it is almaost closed at w
b longer be on the furnishing.

in any configuration determined to be most sevetre. Normally the largest siz

used for the investigation but consideration may be given to smaller sizes when a more sev

occur.

61.1.4 The
velocity allow:
the maximum

61.1.5 The
11.3.7. Figursg

motorized or powered moving part of\the furnishing shall be operated at

force measured shall not exceed 40.pounds (177.9 N).

orce measurements shall be;conducted in any location as required by 11.2.

in Section 46,
vestigation or
e furnishing is
hich point, the

hishing that has accessories that can be removed oradded shall be subjected to the force

P accessory is
ere result may

the maximum

bd by the design of the furnishing. The’force measurement shall be repeated three times and

8 and 11.3.4 —

61.1 — Figure 61.4 are/provided as typical examples of entrapment location

considered w

6116 Asa
values:

a) Firs

b) 0.7¢

nen conducting the force measurements.

h alternative to,the 40 lbs (178 N), the force measurements shall comply wit

I 0.75 seeonds shall not exceed a dynamic force of 90.0 Ibs (400 N);

ta:5 seconds shall not exceed a static force of 34.0 Ibs (150 N); and

5 and shall be

h the following

c) After 5 seconds shall not exceed a static force of 5.6 Ibs (Z5 N).

The equipment used shall have a spring ratio of 2,857 Ibs/in (500 N/mm) and a shall have a rising/falling

time of 5 ms.
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Figure 61.1

Examples of Entrapment Areas
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Figure 61.2

Examples of Entrapment Areas
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Figure 61.3

Examples of Entrapment Areas
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Vertically

Area B
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su1680

Area A —is considered to.be an entrapment area when the top of the moving furnishing is located below 84 inches (2133.6 mm) from
the floor. Considefationvmust be given to furnishings that can be moved or placed on other furnishings that have fixed objects above
them such as a shelf‘ef top of a cabinet. Use and installation instructions can be utilized to determine recommended|placement.

Area B —is considered to be an entrapment area because infants, children, animals and other appendages could be within this area.
Geometry and configuration can affect the entrapment concern. A furnishing that leaves 18 inches (457.2 mm) or more between the
base or floor and poses no pinch concern would not be considered a risk of entrapment.
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Figure 61.4

Examples of Entrapment Areas

su1682

Area A - is condidered to be-anientrapment area when the furnishing rotates about an axis and can entrap betwpen the furnishing
and a fixed structure. Considération must be given to furnishings that can be moved or placed on other furnishinps that have fixed
structures. Examnfples: a‘wall or back of a cabinet. Use and installation instructions can be utilized to determihe recommended
placement.

Area B - is cons|dered to be an entrapment area when the furnishing moves horizontally side to side or back to frpnt in relation to a
fixed structure. Constderation mustbe given to furnishings thatcan be moved or pfaced on other furntshings that have fixed objects
behind them or to the side of them such as a wall or side or back of a cabinet. Use and installation instructions can be utilized to
determine recommended placement.
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61.2 Verification tests

61.2.1

A furnishing that relies on a momentary contact switch to function in accordance with Section 31,

Commercial Operator Attended Products — Usage Area II; Section 32, Commercial Operator Attended
Products — Usage Area lll; and Section 33, Operator Attended Products — Usage Area IA shall be subject
to the following conditions with the furnishing loaded with the rated load and operating at rated voltage:

a) When a momentary contact switch is released the corresponding moving parts shall stop within
15 mm.

b) Upon power failure the furnishing shall remain in the existing position.

c) Upon reinstatement of power the furnishing shall not move until the operator activa

tes the switch

control

d) A sv
of trave

61.2.2 When
not exceed 1 i

61.2.3 The fi
highest speed

to rated voltage. The furnishing shall be operated so that all\possible motions may be m

speed shall bg
the portion of
instrument thg
and dividing b

61.2.4 In ac

lockout is engaged, the furnishing shall try to-be activated. The furnishing shall not operate.

61.2.5 In acq
operated each
activated. The|

61.3 Verificd
61.3.1 A sto

61.1, and Ver
WhICh uses a

ing movement.

| reversed at any point in the operation of the furnishing.

speed of a moving part is being used to avoid a potential personal injury, th
nch/second (2.54 cm/second) when tested as specified in 61.2.3.

Lirnishing shall be loaded, unloaded, or partially loaded, which ever method
Multiple tests may be required to determine worst case. The furnishing shall

measured on each part that may cause personal injury. The speed shall be

the part that operates at the highest speéd. The speed may be measured
t measures speed or by measuring the distance the part moves its full length
the time it takes for that movement.

ordance with 31.1(a), the lockout feature shall be engaged 10 times. After

ordance with 31.1(a), the’lockout feature shall be disengaged 10 times and
time. Two minutes ‘after the furnishing has been operated, the furnishing s
furnishing shall notjoperate.

tion tests.=:Storage bed units (Usage Area l)

itch that controls the direction of travel shall be capable of being stopped and the direction

e speed shall

Will cause the
be connected
easured. The
measured on

by using an
of movement

pach time the

the furnishing
shall try to be

rage bed unit that does not comply with the force limits specified in Force |

pushrod is retracted shall comply with the foIIowmg I|m|ts

fication Tests 61.2, WhICh relles on a momentary contact switch to actuatg

lleasurement,
motion, and
nit when the

a) When in operation, maximum speed of travel is 7 degrees/second, or 1 inch/second (2.54
cm/second);

b) When a momentary contact switch is released, the corresponding moving parts shall stop within
1.5 degrees of travel, or within 10 mm if travel is in linear motion;

c) Upon power failure the furnishing shall remain in the existing position;

d) Upon reinstatement of power, the furnishing shall not move until the operator activates the
switch controlling movement; and

e) A switch that controls the direction of travel shall be capable of being stopped and the direction
of travel reversed at any point in the operation of the furnishing.
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61.3.2 When performing the testing specified in 61.3.1, the storage bed unit is to be loaded, unloaded, or
partially loaded, which ever method will cause the highest speed. Multiple tests may be required to
determine worst case. The furnishing is to be connected to rated voltage. The furnishing is to be operated
so that all possible motions are able to be measured. The speed is to be measured on each part that may
result in a risk of personal injury. The speed is to be measured on the portion of the part that operates at
the highest speed. The speed may be measured by using an instrument that measures speed or by
measuring the distance the part moves its full length of movement and dividing by the time it takes for that

movement.
62 Snap-fit

62.1

Cover Pull-Out Test

A snap-fit cover employed as part of a furnishing electrical enclosure shall be subjected to the tests

specified in 6]
enclosure. Ar
replacement ¢

62.2 The el
electrical enc
attached to 3
freely. The we

62.3 For a 3
three addition
Conditioning

63 Tighteni

63.1 With rg
mm) thick ar¢g
specified in T
terminal at a
threads in the

hg Torque Test

P.2 or 62.3. The cover shall not crack or dislodge from the means of support.o
y distortion of the cover resulting from the tests shall not restrict the nétm3
f the cover.

betrical enclosure is to be clamped in place and oriented so that-the cover
osure is parallel to the horizontal and directed down. A 25 peund (11.3 kg)
hy point on the edge or outside surface of the cover and gradually releaseg
ight is then to hang for 1 minute.

nap-fit cover formed of polymeric material, the test'specified in 62.2 is to b
al samples of the cover after the samples have beeh conditioned as specified
bf Products.

spect to the Exception to 10.1.9, the tapped threads in a plate not less than
able to be used when the threads do not strip after being subjected to the tig
Able 63.1. A screw, either supplied or specified in the instructions, is to be ti
orque, and with a wire ja“place, as specified in Table 63.1. There shall be tv
metal. The metal is able'to be extruded, when required, to provide the threads

Table 63.1
Tightening Torque for Wire-Binding Screws

h the electrical
| removal and

bd face of the
veight is to be
until it hangs

e repeated on
in Section 44,

0.30 inch (7.6
htening torque
phtened to the
o or more full

Size of t¢

rminal'screw, No. Wire sizes to be tested, AWG? Tightening td

rque

pound-inchesl (N-m)

8 14 (S)and 16 22 (ST
=7 A 7

16 (1 R\I
AY 7

10 10— 14 (S)and 16 — 22 (ST) 20 (2.3)

a8 ST — stranded

wire; S — solid wire.

64 Portable Furnishing Drop Test

64.1

Three samples of a portable furnishing provided with a factory filled and sealed liquid container

shall be subjected to the drop test specified in 64.2 without leakage of the material within the vessel as
determined by visual observation following the drop.

64.2 Three samples shall be dropped 3 feet (91.4 cm) onto a nominal 1/2 inch (12.7 mm) thick trade size
knot free softwood or softwood plywood sheet directly supported by a concrete floor.

ELECTRICAL TESTS
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65 Leakage Current Test
65.1 A cord-connected furnishing rated for a nominal 250-volt or less single phase supply shall be tested

in accordance

with 65.2 — 65.10. Leakage current shall not be more than:

a) 0.5 MIU for a two-wire cord- and plug-connected portable furnishing; and

b) 0.5

MIU for a three-wire (including grounding conductor) cord- and plug-connected portable

furnishing; and

¢)0.75
fixed fu

MIU for a three-wire (including grounding conductor) cord- and plug-connected stationary or
rnishing.

Exception:

iy
monitored dufing heat-up and cool-down and shall not exceed 2.5 MIU during the first

energizing the|
0.75 MIU limit,

65.2 All accq
parts are to b
simultaneousl
determined to
risk of electric
Wire. Conduo
contacted by

ment is to be
5 minutes of
he 0.5 MIU or

leakage current of a furnishing incorporating a sheath type heating ele

furnishing. At the end of this time, the leakage current shall be not more than
as applicable.

ts from these
bctively when
ple. A part is

ssible conductive parts are to be tested for leakage currents:\léakage currer
e measured to the grounded supply conductor individually as well as coll

accessible, and from one part to another when simuitaneously accessi
be accessible unless it is guarded by an enclosure that is intended for protectipn against the
shock as defined in Section 13, Accessibility of*Uninsulated Live Parts anqd Film-Coated
tive parts are determined to be simultaneously accessible when they can be readily
bne or both hands of a person at the same time. These measurements dg not apply to

terminals ope
parts are bo

ating at voltages that do not involve a risk.of-electric shock. When all accessibhle conductive
ded together and connected to the grounding conductor of the power-sugply cord, the
the grounded

leakage curreft is to be measured between the.grounding conductor of the product and
supply condug

65.3 For furfishings where the user may-be in contact with water, the water is to be ¢
accessible dead metal part. The water used shall be the same as specified in 78.1.4.

65.4 When g conductive part other than metal is used for an enclosure or part of an enclo
current is to b¢ measured usipg.a’metal foil with an area of 3.9 by 7.9 inches (10 by 20 cm) i
the surface. When the conductive surface has an area less than 3.9 by 7.9 inches (10 by 20

foil is to be thd same size, as the surface. The metal foil is to conform to the shape of the sur
to remain in place longenough to affect the temperature of the product.

65.5 A furni to be tested with a hard water solut

onsidered an

sure, leakage
n contact with
tm), the metal
ace but is not

f 0.5 grams of

ing.€mploying water or other liquid is ion o

calcium sulpha

Exception: The composition of the water solution is not specified when it is determined by

evaluation that the leakage current will not be affected.

water).

engineering

65.6 Typical measurement circuits for leakage current with the ground connection open are illustrated in

Figure 65.1. The measurement instrument is defined in Figure 65.2. The meter that i

s used for a

measurement is only required to indicate the same numerical value for a particular measurement as would

the defined instrument; it is not required to have all the attributes of the defined instrum

ent. Over the

frequency range 20 Hz to 1 MHz with sinusoidal currents, the performance of the instrument is to be as

follows:

a) The measured ratio V1/11 with sinusoidal voltages is to be as close as feasible to the ratio V1/11
calculated with the resistance and capacitance values of the measurement instrument shown in

Figure 65.2.
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b) The measured ratio V3/11 with sinusoidal voltages is to be as close as feasible to the ratio V3/I1
calculated with the resistance and capacitance values of the measurement instrument shown in
Figure 65.2. V3 is to be measured by the meter M in the measuring instrument. The reading of
meter M in RMS volts can be converted to MIU by dividing the reading by 500 ohms and then
multiplying the quotient by 1,000. The mathematic equivalent is to simply multiply the RMS voltage
reading by 2.

Figure 65.1

Equipment Intended for Connection to Power Supply

MEASUREMENT
INSTRUMENT

PRODUCT

=

120V or 24(

4

GND
St OPEN 5; INBULATING
— | TABLE

&

GROUNDED SUPPLY CONDUCTOR B

Eqipment intended for connection to a 120—volt or an end—grounded 2—wire, 240—volt power supply
(sep note C)

MEASUREMENT
INSTRUMENT
- PRODUCT
T 120V A
208V o 240V <P @: —
120V
t g
St % INBULATING
— | TABLE
GROUNDED ,SUPPLY CONDUCTOR B
Eqlipment intended for) connection to a 2—wire grounded—neutral 208—volt or 240—volt power supply

note C)

S2 GND UEASUREMENT
r— —l—‘ OPEN PRODUCT INSTRUMENT
T /9 | 1
140\ !

‘ o] »
_J
% INSULATING
- TABLE
GROUNDED SUPPLY CONDUCTOR B

Equipment intended for connection to a 3—wire grounded—neutral 208—volt or 240—volt power supply

TN = =
208V or 240V S1 o 1= g b/ e
120V [ c—I i

=+t

A — Probe with shielded lead.
B — Separated and used as clip when measuring currents from one part of equipment to another.

C — Equipment intended for connection to a 2—wire 240—volt power supply is to be tested
assuming that the product will be connected to an end—grounded supply (top circuit, above),
unless the product is marked in accordance with paragraph 86.11 of UL 197, in which case it

LC100T is to be tested for connection to a grounded—neutral supply (middle circuit, above).
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Figure 65.2
Measurement Instrument for Reaction (Leakage) Current
I —
(o

0.022 L.
500 Vo g M) Vs
uF
C —
S3263B
65.7 Unless [the measurement instrument jis being used to measure leakage current from|one part of a

furnishing to
conductor cor
voltages introq
240 volts, with

65.8 Perior to

be conditioned for 24 hours in a chamber having a temperature of 30 5 °C (86 9 °F)

humidity of 50
(86 19 °F), an

bnother, it is to be connected between accessible parts and the groundin

H a.relative humidity of 90 +5 %. The test in 65.9 is to be conducted as soon

after the conqiitioning, but in no case more than 24 hours after the furnishing is remo

nected to ground (the ‘grounded or grounding conductor) that has the lea
uced from other equipment operated on the same supply. For products rate
one supply conduetor grounded, this is likely to be the grounded supply condu

the test specified in 65.9, a furnishing utilizing one or more sheathed heating

15 %,.followed by conditioning for 48 hours in a chamber having a temperatu

g and supply
5t extraneous
H 120 volts or
ctor.

blements is to
and a relative
re of 30 £5 °C
As is practical
ved from the

conditioning chamber.

Exception No. 1: The entire furnishing is not required to be conditioned if the sheathed heating elements
are removed from the furnishing and conditioned as stated. The elements are to be re-installed in the
furnishing before the test is conducted.

Exception No. 2: The conditioning is not required if all sheathed heating elements in the furnishing comply
with the requirements of UL 1030.

65.9 A sample of the furnishing, conditioned as specified in 65.8, where required, is to be tested for
leakage current starting with the as-received condition — the as-received condition being without prior
energization, except as may occur as part of the production-line testing. The supply voltage is to be
adjusted to rated voltage. The test sequence is to be as follows, with reference to the measurement circuit

shown in Figure 65.1:
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a) With switch S1 open, the furnishing is to be connected to the measurement circuit. Leakage
current is to be measured using both positions of switch S2, and with the furnishing switching

device

s in all their normal operating positions.

b) Switch S1 is then to be closed, energizing the furnishing. Within 5 seconds, the leakage current
is to be measured using both positions of switch S2 and with the furnishing product switching

device

s in all their normal operating positions.

c) Leakage current is to be monitored until thermal stabilization. Both positions of switch S2 are to
be used in determining this measurement. Thermal stabilization is to be obtained by operation as in
the normal temperature test.

d) The_leakage current is also to be monitored with switch S1 open while the furnishing is at

operat

65.10 A sai
interruption fg

Exception: W
interrupted to

66 Starting

66.1 A motd
not time-dela
which the fur|
protector proy

Exception: Th

a) The
contin

b) The
delay

c) The
d AR

circuit
fuse h

ng temperature and while cooling.

hple is to be subjected to the entire leakage current test, as specified in
r other tests.

th the concurrence of those concerned, the leakage current test’is not prohibi
conduct other nondestructive tests.

Current Test

r-operated furnishing shall start and operate nortnally on a circuit protected by

— fuse having a current rating corresponding*to that of the branch-circuit p
hishing is to be connected. As a result 6f the test the fuse shall not open ¢
ided as part of the furnishing shall not trip.

e requirement for an ordinary fuse does not apply when:

Lally on the same branchrcircuit after installation;

motor-operated furnishing starts and operates as intended on a circuit proteq
use;

motor-operated furnishing is marked in accordance with 87.3; or

ousehold)motor-operated furnishing is intended to be used on a 15- or 20-3
and‘the furnishing starts and operates as intended on a circuit protected b,

65.9, without

fed from being

an ordinary —

bwer-supply to
r an overload

construction of the motor-opéerated furnishing or the nature of its usage is such that it is used

tted by a time-

mpere branch
y a time-delay

bvihg an ampere rating corresponding to that of the branch circuit on which th

e furnishing is

intend

et tobeused:

66.2 The motor-operated furnishing is to be started three times at room temperature at the beginning of
the test. Each start of the motor is to be made under conditions representing the beginning of intended

operation and
67

67.1

the motor is to be allowed to come to rest between successive starts.

Input Test

The current or wattage input to a furnishing shall not be more than 110 % of the rated value when

the furnishing is operated under the condition of maximum normal load and when connected to a supply

circuit of maxi

mum rated voltage and rated frequency.

Exception: When the furnishing is not provided with an installed electrical load (such as motor or
luminaire), the input is determined as specified under Markings.
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67.2 For a furnishing having a single voltage rating, such as 115 volts, maximum rated voltage is
determined to be that single value of voltage. When the rating is given in terms of a range of voltages,

such as 110 — 120 volts, maximum rated voltage is determined to be the highest value of the range.

68 Temperature Test

68.1

68.1.1

General

exceed the applicable values specified in Table 68.1.

Exception No.
UL 962A or Ul

Exception No
operated in ad
receptacle ouf

Exception No.
Luminaire), tH
assemblies in
complies with

W urnishine is ol , i by ,

1363, the temperature test is not required.

2: A furnishing provided with a Luminaire that complies with 3.5, \when

ets is not required to be subjected to the temperature test.

3: When the furnishing is not provided with an installed‘electrical load (suc
e temperature test is not required when the electrical’ system consists
Stalled and connected to a field wiring junction boX™or is cord and plug cd
the requirements as specified in ANSI/NFPA 70.

An electrified furnishing shall be tested as specified in 68.1.2 — 68.1.6. Temperatures shall not

s with UL 111,

installed and

cordance with its installation and operation instructions, has no other-electrical load and no

h as motor or
of receptacle
nnected; and

68.1.2 The temperature limits specified in Table 68.1 are based on an ambient tempergture of 77 °F
(25 °C). The tgmperature test is able to be conducted at:any ambient temperature 50 — 104 °F (10 — 40 °C)
and corrected to an ambient of 77 °F (25 °C).
Table 68.1
Maximium Temperature Rises
Material and component parts °C (°F)
1. Capacitors:®
Electrolytic 40 (72)
Other type 65 (117)
2. Fuses
A.Class G J, L, l-and CC
Tube 100 (180)
Ferrule or blade 85 (153)
B. Other’ 65 (117)
3. Fiber employed as electrical insulation 65 (117)
4. At any point within a terminal box or wiring compartment of a permanently connected 35 (63)
furnishing in which power-supply conductors are to be connected, including such conductors
themselves, unless the furnishing is marked in accordance with 89.1.
5. A surface upon which a furnishing is able to be fastened in place, and surfaces that are 65 (117)
adjacent to the furnishing when so fastened.
6. Surfaces that are adjacent to the cabinet light when it is mounted 65 (117)
7. Class 105(A)>"
Thermocouple method 65 (117)

Table 68.1 Continued on Next Page
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Table 68.1 Continued

Material and component parts °C (°F)
Resistance method 75 (135)
8. Class 120(E)°"
Thermocouple method 75 (135)
Resistance method 85 (153)
9. Class 130(B)*"
Thermocouple method 85 (153)
Resistance method 95 (171)
10. Class 155(Ry**
Thermocopple method 110 (198)
Resistanc¢ method 120 (216)
11. Class 180(H)>"
Thermocopple method 125 (225)
Resistanc¢ method 135 (243)
12. Phenolic composition employed as electrical insulation or as part of the deterioration(of 125 (225)
which results inla risk of fire or electric shock®
13. Phenolic lampholder body® 125 (225)
14. Rubber- or thermoplastic-insulated wire and cord®® 35 (63)
15. Sealing conmpound 40 °C (104 °F) Ig¢ss than melting
pojint
16. Varnished-doth insulation 60 (108)
17. Wood and gther combustible material 65 (117)
18. Lampholder screw shell 175 (315)
19. Current carying parts
A. Copperlor copper alloy 175 (315)
B. Alumingm 175 (315)
C. Stainlegs steel, monel, nickel plated copper 225 (405)
20. Accessible parts
A. Externgl surfaces (other.than lamps or lenses)' 65 (117)
B. Operatihg knobs/handles, and levers intended for momentary contact during
adjustment only or'areas that are able to be incidentally contacted.
1. Woqd 65 (117)
2. Plastic-errubber 66 (108)
3. Glass, porcelain, or vitreous enameled material 50 (90)
4. Metal 25 (45)
C. Handles or surfaces intended to be grasped for lifting, carrying, or holding:
1. Metallic 20 (45)
2. Nonmetallic 35 (63)
21. The maximum acceptable temperature rise on external surfaces of a furnishing employing 55 (99)
a heating pad in the area subject to user contact

@ The temperature rise on insulating material integral with the enclosure of an electrolytic capacitor that is physically integral with
or attached to a motor shall not be more than 65 °C (117 °F).

® A capacitor that operates at a temperature rise of more than 65 °C (117 °F) is able to be judged on the basis of its marked
temperature limit.

Table 68.1 Continued on Next Page
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Table 68.1 Continued

Material and component parts °C

(°F)

¢ At a point on the surface of a coil where the temperature is affected by an external source of heat, the temperature rise measured
by a thermocouple are not prohibited to be higher by the following amount than the maximum specified when the temperature rise
of the coil, as measured by the resistance method, is not more than that specified in the table.

9 The limitations
investigated and

¢ Rubber-insulat
entering a motor
conductor of oth

A fuse that has

9 Does not apply]

"Where lens is n

T Includes plastid]
than 0.005 inch

Item Additional temperature rises
°C (°F)
7 15 (27)
8 15 (27)
9 20 (36)
10 15 (27)
1 15 (27)

on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds th
found usable at higher temperatures.

bd conductors within a Class A-insulated motor, rubber-insulated motor leads, or a rubber-insulate
are able to be subjected to a temperature rise of more than 35 °C (63 °F), when a braid is employj
br than a flexible cord. However, this does not apply to thermoplastic-insulated'wires or cords.

been investigated and found usable at a higher temperature is able to be-used at that temperature]

when investigated and found to be usable at a higher temperature.

" A totally enclosed motor is able to have winding temperature 5 °C (9 °F) highefthar those stated.

bt also serving as a portion of the shade.

with a metal plating not more than 0.005 inch (0.13 mm)thick; and metal with a plastic or vinyl co\
hick.

at have been

H flexible cord
bd on the

ering not less

68.1.3 Material provided for direct or indirect contact with live parts and any electrical ins

shall be suitab

68.1.4 When
shall consist

determination
thermocouples
designed for g
reference tem

68.1.5 A poly
it is subjected

le for continuous operation at the-maximum temperature measured on the mat

temperature readings are«to’ be obtained by means of thermocouples, the t
of wires not larger than)24 AWG (0.21 mm?). When thermocouples are
of temperatures in connection with the heating of electrical devices, it is comn
b consisting of 30, AWG (0.05 mm?) iron and constantan wire, and an instrume
ccurate determination of the attained temperature. Such equipment is to be u
berature measurements are required.

meric\material used as a decorative trim or part shall be rated for the tempera
during.intended use, in that it shall not melt or deform in such a way as to int

Lilating barrier
erial.

nermocouples
used in the
hon to employ
nt specifically
5ed whenever

ures to which
rfere with the

intended opergtion of the furnishing.

68.1.6 A cabinet light is to be operated continuously at rated luminaire wattage until constant
temperatures are attained. A motor-operated furnishing is to be on and operating at maximum load during
the temperature test. A temperature is determined to be constant when the test has been running for at
least 3 hours, and three successive readings, taken at 30-minute intervals, are within 1.8 °F (1 °C) of one
another and are not still rising. A motor operated furnishing shall be operated as specified in 68.2.1 —
68.2.3.

68.2 Motor-operated furnishing
68.2.1

A thermal- or overload-protective device shall not open the circuit during the temperature test.

68.2.2 For a furnishing that is not intended for continuous operation, the time of operation of the
furnishing is to be evaluated when conducting the temperature test.
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68.2.3 For the Temperature Test, a load is to be placed on the furnishing to simulate the intended use as

follows:

a) The furnishing shall be loaded in accordance with the functional loading requirements of
Sections 46, Structure Test Requirements for Furnishings.

b) For a furnishing that is not intended to operate continuously, the furnishing shall be cycled until
maximum temperatures are obtained in accordance with one of the following:

1) The minimum duty cycle sequence shall be nine complete cycles of its complete range of

motion, without pause between cycles, except that a 5-minute period is to
between the third and fourth cycle and between the sixth and seventh cycles
minute interval the motor is to be running, with the furnishing not operating,

be interposed
. During the 5-
when allowed

68.3 Furnis|

68.3.1
shall be oper
simulating us
and then refi
circulation syj

Exception: Th

by the construction. Otherwise, the motor is to be de-energized. Ayt
determined to be maximum when the test has been running for at least'4! ha
successive readings, taken at 1-minute intervals, are within 1.8 °F (1 2C)-of or
are not still rising. When the speed of operation of the furnishing is.controllabl
be performed at such speed that maximum heating results. A fornishing tha
more than one mode of motion is to be tested in each mode for the nine comp

2) When the operation instructions specify a different cycle and endurance s
“1" the operation sequence shall follow the sequence specified in the ing
operation instructions shall specify a duty cycle that.is reasonable for the ap
product. Consideration shall be given to the intended use environment such
retail or commercial use and also the specificifunction of the product.

hings with heated water

All units shall be filled with water at a temperature of 50 °C (122 °F) at the start of]

bted continuously until maximum temperatures are obtained under the follow
e and drain time: 13 minutes on — 2 minutes off. During the off cycle, the unit s
led. Operation of an electri¢’ drain valve would be part of the 2 minute off
tem.

e cycling rate may be based on the manufacturer’s instructions.

68.3.2 The fesults are in.compliance when:

a) The

maximum water temperature at the suction fitting does not exceed 43 °C (109

emperature is
urs, and three
e another and
B, the test is to
t is capable of
ete cycles; or

equence than
tructions. The
plication of the
as household

the test. They
ing duty cycle
hall be drained
period of the

b) Thel

water temperature at any inlet to the tub does not exceed 50 °C (122 °F);

c) The

d) The

68.3.3 Thet

temperature-limiting control does not operate; and

limits are as defined in 68.1, Temperature Test — General.

est in 68.3.1 shall be repeated with no water in the unit.

69 Strain Relief Test

69.1 Cords

69.1.1

The strain-relief means provided on an attached flexible cord, when tested in accordance with

69.1.2 shall be capable of withstanding for 1 minute, without displacement, a pull of 35 Ibf (156 N) applied
to the cord, with the connection within the furnishing disconnected.
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69.1.2 The cord conductors are to be severed within the furnishing. A 35 pound (156 N, 15.9 Kg) force is
to be applied to the cord and supported by the furnishing so that the strain-relief means is stressed from

any angle that

the construction of the furnishing permits. The strain relief is not acceptable if:

a) At the point of disconnection of the conductors, there is sufficient movement of the cord to
indicate that stress on the connections have resulted; or

b) At the point of disconnection of the conductors movement exceeded 0.063 inches (1.6 mm).

69.2 Strain relief for internal conductors and connectors test

69.2.1 A pull force of 89 N (20 Ib) shall be applied for 1 minute to each conductor in a direction
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ssembly instead+of:the individual
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assembly shall comply with the requirements. in. the Dielectric Voltage-W|
addition to the general requirements specified:in‘Section 71 the Dielectric Volta
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nce test unless the circuit is relied,upon for the safe operation of the furnishing
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he furnishing.

e endurance test specified in 69.3.3, any mechanical arrangement is to bg
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bundled into

mal use of the
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8l malfunction
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ndurance test required by 69.3.1 is to consist of 6000 cycles of operation. The conductors

as allowed by
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furnishing con
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70 Grounding-Impedance Test

70.1

The exposed non energized metal parts and the ground contact of a receptacle outlet of the

furnishing shall be conductively connected to the ground pin of the attachment plug as determined by the
grounding testin 70.2 — 70.4.

Exception: A ground path comprised of components evaluated for use as an assembly and suitable as a
fault current path are not required to be tested.

70.2 Any resistance measuring device, such as an ohmmeter, is to be employed during testing.

70.3 When tested, the resistance between any point required to be grounded and the equipment
grounding terminal in the case of a furnishing intended for permanent electrical connection; or the point on
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the furnishing where the grounding conductor of the cord is attached; shall not be more than 0.1 ohm. The
resistance is to be determined by any convenient method as noted in 70.2, except that when unacceptable
results are obtained, the measurement is to be taken in accordance with 70.4.

70.4 When a measurement is required by 70.3, an alternating current of at least 25 amperes from a
power supply of not more than 6 volts is to be passed from the equipment grounding terminal or the point
of attachment of the wiring system to the unenergized live part, and the resulting drop in potential is to be
measured between these two points. The resistance in ohms is to be determined by dividing the drop in

potential in volts by the current in amperes passing between the two points.

71 Dielectri

c Voltage-Withstand Test

711 The ing
potential spe
specified in 71

71.2 Breakd
however, an
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71.7 When the output of the test-equipment transformer is less than 500 volt-amperes, the equipment is
to include the voltmeter in the output circuit to directly indicate the test potential.

71.8 When the output of the test-equipment transformer is 500 volt-amperes or more, the test potential is
able to be indicated by a voltmeter in the primary circuit or in a tertiary-winding circuit, a selector switch
marked to indicate the test potential, or in the case of equipment having a single test-potential output, a
marking shall be visible while the equipment is in use to indicate the test potential. When a marking is used
without an indicating voltmeter, the equipment shall include a positive means, such as an indicator lamp, to
indicate that the manually reset switch has been reset following a dielectric breakdown.

71.9 Test equipment other than that specified in 71.6 — 71.8 is able to be used with the consent of those
concerned.
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71.10 For an upholstered furnishing that employs a heating pad, the test potential specified in 71.3 or
Table A9.1 for a low voltage heating pad is to be applied between interconnected current-carrying parts of
each sample furnishing in the area of the heating pad and sheets of metal foil on the sides or faces of the
furnishing. The furnishing, with the foil on each side or face of the heating pad surface, is to be covered
with felt mats as specified in 71.11. A uniform pressure of 25 pound/foot? (122 kg/m?) is to be applied to
the felt mats so that the metal foil is held in close contact with the heating pad covering.

71.11  The felt mats specified in 71.10 are to be 1 inch (25 mm) thick and have an area sufficient to
completely cover the area of the heating pad and to extend for not less than 2 inches (51 mm) all the way
around the pad area.

72 Printed Wiring Board (PWB) Ground Path Test

721 Three qamples of the PWB assembly with a ground path trace shall be subjected fo the Ground
Path Test currgents as specified in Table 72.1. The furnishing shall be mounted as intended and wrapped in
two layers of cheesecloth. The cheese cloth is to be bleached cheese cloth, running|approximately 14 — 15
yd?/lb (28 — 30 m?/kg), and having what is known to the trade as a "count of 32%28" — that i$, for any inch
square, 32 thieads in one direction and 28 threads in the other direction (for,any centimeter square 13
threads in ong direction and 11 threads in the other direction). During and*following the testf the following
conditions shdll not occur:

a) Emission of flame, molten metal, or glowing or flaming particles through any openings
(preexipting or created as a result of the test) in the product;

b) Chafring, glowing, or flaming of the supporting susface;
c) Ignitjon of the enclosure;

d) Creation of any openings in the enclosure that result in accessibility of live parts, when evaluated
with the probe shown in Figure 13.1; and

e) Thefe shall not be evidence-of-degradation or separation of a trace from the [printed-wiring

board.
Table 72.1
Ground Path Test Currents
Grounding ahd bonding\supply copper conductor size Test current, A

AWG or[kcmil (mm?) Time, s Copper
14 (2.1) 4 300
12 (3.3) 4 470
10 (5.3) 4 750
8 (8.4) 4 1180
6 (13.3) 6 1530
4 (21.2) 6 2450

72.2 Following the test the resistance of each ground conductor trace is to be determined. This is
determined by measuring the voltage drop when a current of 25 A, derived from a 60 Hz source with a no-
load voltage not exceeding 6 V, is passed between the supply ground conductor or terminal and the load
side of each outlet. The resistance shall not be more than 0.1 ohms.
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73 Printed Circuit Board (PWB) Conductor Overcurrent Test

73.1 In accordance with Section 25, Printed Wiring Boards, three PWB circuit assemblies with supply
conductor traces are to be subjected to the Printed Circuit Board Conductor Overcurrent Test. The
assembly shall comply with the requirements in 73.4 and 73.5.

73.2 The furnishing or smallest electrical enclosure containing the circuit under test shall be mounted as
intended and wrapped in two layers of cheesecloth. The cheese cloth is to be bleached cheese cloth,
running approximately 14 — 15 yd?/Ib (28 — 30 m?/kg), and having what is known to the trade as a "count of
32 x 28" — that is, for any inch square, 32 threads in one direction and 28 threads in the other direction (for

any centimeter square 13 threads in one direction and 11 threads in the other direction).
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a temperature of 32.0 +2 °C (89.6 3.6 °F). After conditioning, the leakage current shall be measured as
specified in the Leakage Current Test, Section 65, for cord connected products or the Insulation
Resistance Test (Damp and Wet Locations Furnishings), Section 75, for permanently connected products.

74.3 Unless otherwise specified, the test is to be conducted with the furnishing connected to a source of
supply of rated frequency and of maximum rated voltage.
75 Insulation Resistance Test (Damp and Wet Locations Furnishings)

75.1 A damp or wet location permanently wired furnishing shall have an insulation resistance of not less
than 50,000 ohms when tested in accordance with 75.2.

75.2 Insulation resistance is to be determined by the equation that follows or by another method that is
equally accurate. A direct current potential of at least 250 volts is to be applied between live parts and
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interconnected dead metal parts. Two voltmeters are to be used; one voltmeter is to be connected across
the supply line and the other connected in series with one of the leads to the furnishing being tested. With
the supply voltage adjusted so that the difference in the voltage readings of the two meters is at least 250
volts, the insulation resistance is to be calculated using the equation:

V-V R,
V,

Insulation Resistance =

in which:

V; is the measured supply line voltage, in volts.

V, is the voltage measured by a voltmeter in series with one of the leads of the fufnishing being
tested,|in volts.

R; is the resistance of the voltmeter measuring V,, in ohms.

75.3 For furpishings where the user may be in contact with water, the water is to be qonsidered an
accessible deqd metal part. The water used shall be the same as specifiedin’78.1.4.

76 Abnormal Tests
76.1 Generadl

76.1.1 A profluct shall not present a risk of fire, electriecshock, or injury to persons when operated under
the abnormal ¢onditions specified in 76.2 — 76.5. Compliance with the tests specified in this section is met
when all of the following occurs:

a) There is no ignition or charring of the cheesecloth indicator (charring is degmed to have
occurrged when the structural integrity.of the threads has been destroyed due to tempgrature);

b) The [fuse from the enclosure to/ground does not open;
c) Immediately following these tests, the product complies with:

1) The DielectrieVoltage-Withstand Test, Section 71, within 1 minute after completion of the
abnormal test, or

2) The\L.eakage Current Test, Section 65, when the product is provided with a|power supply
cord and attachment plug, or

3) The Insulation Resistance Test, Section 75, when the product is permanently connected
within 1 minute after completion of the abnormal test.

d) Immediately following these tests the product complies with the entrapment force limitations
specified in Section 61, Entrapment Test.; and

e) The product complies with the enclosure and guarding requirements of 11.3, Mechanical
enclosures and guards — Mechanical considerations.

76.1.2 During the tests, bleached cheesecloth, double-layered, running 14 — 15 square yards per pound
(26 — 28 m?/kg) per layer, and having a count of 32 by 28, that is, for any square inch there are 32 threads
in one direction and 28 in the other direction (for any square centimeter, there are 13 threads in one
direction and 11 threads in the other direction), is to be draped loosely over the furnishing or portion of the
furnishing under investigation.
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76.1.3 The product is to be connected to a power supply and connected in series with a non-time-delay
fuse of the maximum current rating of the branch circuit. Opening of the fuse before any condition of risk of
fire or electrical shock results is considered as meeting the intent of the requirements. The enclosure,
when metallic or employing dead-metal parts, shall be connected to ground either through a fuse rated to
correspond to the input rating of the unit or 3 amperes, whichever is less. Only one abnormal condition is
to be simulated at a time.

76.1.4 Abnormal operation tests are to be conducted until ultimate results are obtained, or for 7

continuous hours. Examples of ultimate results include the following:

a) Ignition of any portion of the furnishing under investigation;

b Elegtrical-breakdown-of-aninsulating-svystem
€ ptHEaPFeaKaGOWH-OaHRASHREHRG-SYSte

c) The
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f) Any
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minimum of 7
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further change;

2) Opening of the intended branch-circuit overcurrent proteetive device; or
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hours or untilultimate results occur. The protector shall be operative upon completion of the
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76.1.6 Arrisk of fire or electric shock is determined to exist when any of the following occurs:

a) Flame or molten metal is emitted from the enclosure of the equipment as evidenced by ignition,

glowin

g, or charring of the cheesecloth;

b) A breakdown results from the dielectric voltage-withstand test;

c) Live parts are made accessible;

d) The
e)Afa

f) A fai

3-amp non-time-delay ground fuse opens;
ilure of the Leakage Current test; or

lure of the Insulation resistance test.
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76.1.7 During these tests, all fuses which are field-renewable by the user and are of an interchangeable
type shall be replaced by a fuse of the same size and voltage rating using the highest available current
rating for that size. Opening of the fuse before any condition of risk of fire or electrical shock results
satisfies the requirement of the test.

Exception: Fuses need not be replaced when the product employs marking identifying the need for using
the indicated fuse(s) located so that it is obvious as to which fuse or fuseholder(s) the marking applies and
where readily visible during replacement of the fuse(s). A single marking is acceptable for a group of
fuses. The marking shall comply with 86.23.

76.1.8 All abnormal conditions are to be continued until ultimate results are obtained, such as burnout or
stabilization of temperatures.

76.2 Operatjon

76.2.1 A usdr-operated control is to be adjusted to the position representing the most adverse operating
condition.

76.2.2 A profuct that normally would only be operated for a limited time-shall be capabl¢ of operating

continuously i any condition of normal use possible without risk of firg, électric shock, or inju

76.3 Output|

76.3.1 Each
individually op

76.3.2 The t
introduced wh

76.4 Electronic components

76.4.1 Allcir
circuit diagran
component in
results in risk

rectifiers, diogles, and{tapacitors, faults causing continuous dissipation in resistors

intermittent dig
shall then be

or furnishing interconnection field-wiring

output circuit of the product to which field, wiring is intended to be conne
ened or shorted.

bst condition in 76.3.1 shall be applied one at a time. The abnormal cong
le the equipment is operating in any condition of normal use.

s and component-specifications to determine those faults that can occur. The
the input and/output circuits, excluding secondary ground-fault protection
pf fire or electric shock, shall be subjected to short-circuits and open-circuits

sipatiof, and internal faults in integrated circuits causing excessive dissipation
bperated during each of the fault conditions until constant temperature or bt

Iy to persons.

cted is to be

ition shall be

Cuit components located in a control or safety circuit shall be examined using the equipment

failure of any
circuits, that
of transistors,
designed for
. The product
rnout occurs.

Only one shorj

-cireuit or open-circuit test is to be conducted at a time.

76.4.2 The components specified in 76.4.1 includes an electrolytic capacitor, a diode, a solid-state
device, or any other component not previously investigated and determined to be rated for the application.

Exception: A previously investigated component determined to be reliable such as a rated electromagnetic
and radio-frequency-interference capacitor, a resistor, a transformer, an inductor, or an optical isolator, is
not required to be subjected to this test.

76.4.3 The faults referenced in 76.4.1 shall be applied one at a time. Short circuits shall be applied only
between two terminals of a multi-terminal device at one time. Simulated circuits are also capable of being
used for high-voltage circuit abnormal tests. But when the tests performed on simulated circuits indicate
likely damage to other parts of the equipment to the extent that the safety of the equipment is capable of
being affected, the tests shall be repeated in the equipment. The abnormal condition shall be introduced
while the equipment is operating under intended conditions. This is to be accomplished by jumper leads
and remote switches with consideration given to the effect these devices have on the test.
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76.4.4 Component burnout shall not be used as the sole means of preventing a risk of fire or shock.
76.5 Cooling fans and blowers

76.5.1 The product shall be operated under the condition which produces the greatest power dissipation
until constant temperature or burnout occurs with all cooling fans and blowers disabled.

76.5.2 The locked-rotor test is to be conducted on the product and operated with the rotor of each
cooling fan and blower motor locked.

Exception: Where a means of limiting the current is inherent in or provided as part of the device, these
features are fa_be given consideration when conducting the locked-rofor fest. These features may be
external to the fan or motor and include, but are not limited to, the following:

a) Nonresettable thermal elements that are integral with fan or motor windings;
b) Wire-wound, or other types of resistors that limit the load current;

¢) Posjtive temperature coefficient (PTC) resistors;

d) Inhe¢rent limitation due to impedance of the fan or motor windings; and

e) Nonreplaceable fusing elements soldered into the product.
76.6 Low whater and no water test

76.6.1 Whilg at maximum operating temperature ahd without the temperature-regulatingd control, each
unit shall be dperated for 7 hours; until the dry fire protection device or circuit, if provided, opens the heater
circuit; or until ultimate results occur; with the water level in the water container:

a) Belpw the heater enclosure; and

b) Empty.

76.6.2 The fesults of the procedure in 76.6.1 are in compliance when:
a) Thefre is no damage to the heater, electrical components, wiring, water pipe, or electrical conduit;
b) Thefre is nolfire or damage to thermal insulation or electrical insulation;

c) Thg temperature of the water at the outlet of the heater enclosure does not pxceed 70 °C
(158 °Fand

d) The temperature of the water entering the tub does not exceed 50 °C (122 °F) for longer than 15
minutes.

76.6.3 When a unit is provided with a temperature-sensing device to provide dry fire protection or other
control circuitry to deactivate the water heater in the event of operation without water, three samples of the
heater assembly shall be subjected to 50 cycles of operation without water. Each cycle shall begin at room
temperature or other temperature, when agreeable to all concerned, and shall end when heater
temperatures stabilize. Temperatures inside the heater enclosure shall be monitored to ensure that the
resulting temperatures do not exceed the thermal index of the material being used. The calibration of the
three thermostats shall be checked after this test to determine that they are still within the tolerance of
13 °C (5 °C). When one of the three thermostats is not within the specified tolerance, the test may be
repeated with three new thermostat samples. The results are in compliance when all three additional
thermostats are within the tolerance after the test.
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76.7 Interrupted power

76.7.1 A unit using a water heater shall be operated until maximum intended operating temperatures are
obtained, and the power supply is then to be interrupted. The temperature of the water in the heater shall
be monitored and as this reaches a maximum value, the power shall be restored.

76.7.2 The results are in compliance when at any time the temperature of the water at the center of the
water outlet to the tub does not exceed 50 °C (122 °F) and there is no damage to the heater enclosure. For

this test, all temperature controls shall be in operation.

76.8 Water flow interruption
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76.10 Reverse hydrostatic pressure
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77 Lamp Drape Test

771
been obtained

. There shall be no:

a) Emission of flame or molten metal;

The furnishing shall be operated continuously for 7 hours to determine that the ultimate result has

b) Combustion, glowing or flaming or disintegration of the material on which the unit is resting or of
material placed on or near the unit;

c) Exposure of parts involving a risk of electric shock; or

d) Dielectric breakdown when subjected to Section 71, Dielectric Voltage-Withstand Test, while still

heated

following any of these tests.
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77.2 An automatic temperature-regulating or -limiting control; or other protective device provided as part
of the furnishing is to be shunted out of the circuit during the test, unless the control has been shown by an
investigation to be reliable and unable to be defeated by the user.

77.3 The cloth used in the abnormal drape test is to be bleached cheesecloth, 36 inches (91.4 cm) wide,
running 14 — 15 square yards per pound (26 — 28 m?/kg) and having what is known in the trade as a count
of 32 by 28; that is, for any square inch 32 threads in one direction and 28 in the other direction (for any
square centimeter, 13 threads in one direction and 11 in the other direction). The cloth is to be loosely
draped over each lamp being tested in order to serve as a flame indicator (presence of ash or burnt holes)
not as a blanket to trap heat.

78 Spill Test

781 ProcecLure

78.1.1 With
comply with S

78.1.2 Aou
solid state cd
covers are to
to close then
convenience
a parallel blag
hold the outle

reference to 26.4, following the testing specified in 78.1.2 — 78.1.4the outlet assembly shall

pill test dielectric voltage-withstand test, 78.2.

let is to be mounted as intended in the furnishing. Suppressor elements, acr
nnected components are to be disconnected, removed‘er bypassed prior {
be opened. A cover that does not require a tool to remeve is to be removed. C

pss-the-line or
o the test. All
pvers that tend

nselves are to be allowed to fall to their natural/resting position. When npore than one

butlet is enclosed by a single self-closing cover,.ene standard 2-wire power-st
e attachment plug, NEMA 1-15P plug configuration, is to be mated with an ol
t cover open. The cord shall exit the receptacle or cord connector assembly

the cover. The receptacle or cord connector assembly, shall be un-energized and shall rema

throughout th

b test sequence.

78.1.3 A cotld connector shall be manually mahipulated to any position allowed by the con

furnishing ang

7814 Ana
mm) overall h
10.25 fluid ou
salt per 1 £0.1

released so that it returns toits at rest position for the Spill Test.

Crylic cylinder 3 £1/16 inches (76.2 +1.6 mm) inside diameter by 4 £1/16 inch

eight with 1/8 inch £1/6 inch (3.2 £1.6 mm) thick base and cylinder wall is to

hces (237 £7.4 ml) of saline solution, consisting of 8 £0.1 g of plain food grad
L of distilled.water at ambient room temperature.

7815 The

st cupsas specified in 78.1.4, is to be placed on a 45 — 47° incline plane from

pply cord with
tlet in order to
as allowed by
in undisturbed

struction of the

bs (101.6 £1.6
be filled with 8
b lodized table

the horizontal

surface. The incline-plane is to be large enough to support the entire base of the cup. The I¢ading edge of

the testcup b
of the unit. S

from the edge

se.is’to be positioned on the test surface 4 to 4.25 inches (10.2 to 10.8 cm) in

the cup, when

tipped over, is aligned with the receptacle, which may be a USB receptacle, or cord connector face. See
Figure 78.3. If a plug is inserted, the cup is to be aligned with a receptacle or cord connector without the
inserted plug. The cup is then to be manually tilted toward the receptacle or cord connector under test and
allowed to fall by gravity toward the receptacle or cord connector.
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Figure 78.1
Side View of Spill Test Fixture to Test Sample (Drawing Not to Scale)

Spill Test Cup
Receptacle Face
Edge of Assembly
45° - 47°
*/'\/ \ E—I
4-425in
‘ (10.2-10.8 cm)
su0274

Figure 78.2
Side View of Spill Test-Fixture to Test Sample (Drawing Not to Scale)

Spill Test Cup
\ >(> Receptacle Face
45° - 47°

EdgeofAssemby\\\A

4-425in
(10.2 - 10.8 cm)

su0275
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Figure 78.3
Top View of Spill Test Cup to Receptacle Face

Center Line of Receptacle Face

Longitudinal Axis of
fie Spill Test Cup

—

S bR | -

su0276
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78.2 Spill test dielectric voltage-withstand test

78.2.1 A receptacle or cord connector assembly shall be undisturbed following the spill test and shall
withstand an applied potential of 1240 V, or 1000 V plus two times the supply voltage, whichever is higher.

78.2.2 For receptacle or cord connector assemblies provided with metallic enclosures, the potential shall
be applied one minute after the spill test cup is released. The potential shall be applied between any live
part conductively connected to the supply circuit and any dead metal part and the enclosure.

78.2.3 For receptacle or cord connector assemblies provided with non-metallic enclosures metal foil is to
be wrapped around all of the accessible enclosure areas containing energized parts prior to spill test.
Metal foil is not to be placed over a receptacle or cord connector face. The metal foil shall closely conform

to the shape
between any g
or metal foil ap

79 Flooding

79.1 A furnig
vegetation pla
over the side

There shall b

bf the enclosure. The potential shall be applied one minute after the testicu
nergized part conductively connected to the supply circuit and any non energiz
plied to the enclosure without disturbing the product.

Test

hing that is provided with a water reservoir or is intended to have water ag
nter) shall be subjected to the addition of water such that the water spills out th
bf the furnishing. Water shall be added at a volume and rate as specified in 1
b no wetting of uninsulated live parts and the furnishing shall comply with

voltage withstand test immediately following the addition of theiwater.

79.2 Eachc
The glides, fe
water. Drain h
electrical com

79.3 Before

pnfiguration of a furnishing is to be assembled in accordance with the instru
bt, casters, and similar parts are to be_adjusted to present the most likely ag
ples are to be plugged or left open.whichever is most likely to cause flooding
bonent parts.

he flooding test is conducted;‘an enclosure containing an opening for supply

to be fitted with the intended supply connection means. All wired furnishing sections, fitting
re to be assembled as intended. The conditioning specified in Part 2 — Sections 112, 117

components 3
and 118, Wate

79.4 A gaskd
the requireme

79.5 A watern
of 1 gallon (3.7

r Shield Impact Conditioning, shall be applied when applicable to the product U

t or bushing employed to comply with the requirements of the flooding test sha
nts of the thermal conditioning test specified in Part 2 — Sections 112, 117 and ]

reseryoir that would typically be filled from another container by hand shall be

p is released
red metal part

ded (such as
€ reservoir or
9.5 and 79.6.
the dielectric

iction manual.
cumulation of
or wetting of

onnections is
s, and similar

nder test.

Il comply with
118.

filled at a rate
material such

9 L)\per minute and shall be subjected to twice the reservoir volume. Other fill

torminin

79.6 A water reservoir that would typically be filled from a pressurized source such as a garden hose
shall be filled at a rate of 5 gallons (18.95 L) per minute and shall be subjected to 5 times the reservoir
volume. Other fill material such as soil shall be disregarded in determining the reservoir volume.

80 Upholstered Furnishings with Heating Pads

80.1

80.1.1

Resistance to moisture test

A furnishing that employs a heating pad with an upholstered covering in the area of the heating

pad shall be tested as specified in 80.2.1. As a result of the test, the leakage current for a furnishing shall
not exceed 0.5 MIU at 120 V, and the covering shall not lose its moisture-resistant properties.
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80.1.2 To determine whether a furnishing complies with the requirements in 80.1.1, a furnishing of such
as a chair or massage table, is to have a 1 inch (25-mm) thick felt mat placed against that portion of the
furnishing containing the heating pad. The sample is then to be continuously operated at its maximum
operating temperature. After operation for 300 hours, the surface of the covering is to be manipulated back
and forth several times as allowed by the construction of the furnishing to flex the material throughout the
entire surface. Following the manipulation, the furnishing is to be tested for leakage current in accordance
with the Leakage Current Test, Section 65.

80.1.3 The sample or the area of the sample containing the heating pad is then to be placed in a
horizontal plane, with the edges of the furnishing turned up at right angles for approximately 1 inch (25
mm) to form a shallow tray. If the edges of the furnishing cannot be turned up, supplementary sides may
be attached to or formed on the furnishing to hold the solution. The side or face that was in contact with the
felt mat durin Y- approximately
8 g of NaCl per 1000 ml of water is to be introduced into the tray to a minimum depth of 1/4 inch (6 mm),
and the leakage current between the electrolyte and the furnishing is then to be measured. [The solution is
to be allowed|to remain on the covering for 3 hours, and if there is no measurable deakage clurrent, the test
may be discdntinued, but, if any leakage current is measured, the test is to be)continued until ultimate
results are obtained, but not longer than 7 hours.

80.2 Thermpstat test

80.2.1 General

80.2.1.1 Athermostat employed in a heating pad shall comply with 80.2.2 — 80.2.5.
80.2.2 Original calibration

80.2.2.1 The¢ cutoff temperature of each of six thermostats that are identical to the thermogdtats employed
in the heatind pad is to be measured by any.'method whereby the temperature can be clgsely regulated
and accurately measured.

80.2.3 Overnload

80.2.3.1 WHen tested as specified in 80.2.3.2, there shall be no electrical or mechanical|breakdown or
undue pitting pr burning of the-Contacts in any of the six calibrated thermostats.

80.2.3.2 The¢ thermostats are to be operated automatically at rated voltage for 100 cycles gt a rate of not
more than 6 |cycles=per minute, making and breaking twice the maximum current that fhe thermostat
normally carrigs‘itvthe pad. An alternating-current supply circuit is to be used if the pad is rated for use on
only alternating-eurrent—-A-direet-eurrent-supply-eireuitisto-be-usedif-the-paddisratedforuse on only direct
current or for use on both direct current and alternating current.

80.2.4 Endurance

80.2.4.1 There shall be no electrical or mechanical breakdown or undue pitting or burning of the contacts
in any of the six thermostats that performed acceptably in the overload test specified in 80.2.3 as the result
of their additional automatic operation at rated voltage for at least 100,000 cycles at a rate of not more
than 30 cycles per minute making and breaking the maximum current that the thermostat normally carries
in the pad.

80.2.4.2 This test is intended to represent at least 1000 hours of service under conditions that produce
the fastest operation of a thermostat in the pad. The test is to be continued beyond 100,000 cycles if
necessary to represent 1000 hours of service.
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80.2.5 Recalibration

80.2.5.1 After the six thermostats that were subjected to the endurance test specified in 80.2.4 have
been kept at a temperature of 0 °C (32 °F) for 1 hour and then at a temperature of 125 °C (257 °F) for an
additional hour, the cutoff temperature of each of the six thermostats shall not be more than 5 °C (9 °F)
higher than the original cutoff temperature determined in accordance with 80.2.2.

80.3 Flexing and twisting test

80.3.1 Flexing

80.3.1.1 A furnishing employing a heating pad that may be subjected to flexing or twisting, or both, shall
be tested as specified in 80.3.1.3 — 80.3.2.4. Following the test:

a) The furnishing shall comply with the requirements in the:
1) Leakage Current Test, Section 65,

2) Strain Relief Test, Section 69 and Strain relief for internal *Conductors and connectors
test, 69.2,

3) Dielectric Voltage-Withstand Test, Section 71, and

4) Resistance to moisture test, 80.1, and

b) Thelle shall be no:

1) Loosening of the cord or conductorsfrom the furnishing or heating pad,

2) Breakage of the covering material or of the seams of the covering material,
3) Breakage or loosening of-any wiring connection,

4) Appreciable shifting.ofthe position of the heating pad within the furnishing, ¢r

5) Breakage of @ conductor of the heating element or other interruption of|the electrical
circuit through the heating pad or furnishing.

80.3.1.2 Eadh of threexcomplete samples of the heating pad assembly is to be flexed 800Q cycles under
the conditions|specified4n 80.3.1.3 — 80.3.2.4.

80.3.1.3 The apparatus for conducting the flexing test is to consist of a power-driven testing machine, a
pair of wide clamps for gripping the edges of each sample, and a number of weights, each large enough to
exert 1 pound of force (4.45 N) when suspended from a clamp.

80.3.1.4 The machine is to draw each sample back and forth by means of a clamp over the 1/2 inch (13-
mm) radius edge of a smooth horizontal metal bed at a rate of approximately 15 cycles per minute. The
stroke of the machine is to be adjustable to accommodate a heating pad assembly of various dimensions,
so that the greatest possible area of the heating pad is subjected to the flexing.

80.3.1.5 The clamps are to be in pairs that are long enough to accommodate edges of different
dimensions, and may be of any construction that securely grips the edges of the heating pad assembly.
One clamp is to be provided with hooks for the suspension of the weights. The clamps are to be applied to
opposite edges of each sample, which is then to be adjusted in the machine with the weighted clamp
hanging over the rounded edge of the bed. A weight exerting a force of 1 pound(4.45 N) is to be used for
each 6 inches (152 mm) or fraction thereof of the edge of the furnishing in the clamp.
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80.3.1.6 Each sample is to be connected by means of its flexible cord and plug to a supply circuit. After
2000 cycles of continuous operation the machine is to be stopped, the pad turned 90° so that the bending
is at right angles to that previously made, and operation resumed. After the second 2000 cycles of
operation the machine is to be stopped, the pad turned over, and operation resumed. After the third 2000
cycles of operation the machine is to be stopped, the pad turned again through 90°, and the operation
continued for a fourth 2000-cycle period.

80.3.2 Twisting
80.3.2.1 Each of three complete samples of a heating pad assembly shall be subjected to a 6000-cycle

twisting test as specified in 80.3.2.2 — 80.3.2.4 while connected to a supply circuit, with the heating pad
switch in the high position. At the completion of the test, the furnishing shall comply with the requirements

in 80.3.1.1.

80.3.2.2 Th¢ apparatus for conducting the twisting test is to consist of a power-driven tw

and a pair of v

80.3.2.3 On
to be prevent
N) that is plag
machine alon

80.3.2.4 Th¢ machine, with the sample clamped in place, is tertwist back and forth through

testisto be c
from the hori;
below the hor

vide clamps for gripping the edges of each sample.

e end of the sample is to be rigidly clamped in a horizontal plane along its wid
bd from twisting. The heating pad assembly is to be kept in tension by a pull g
ed on this end. The other end of the heating pad assembly is to be clamped
j its width.

bnducted at approximately 15 cycles per minute; a cycle being considered as
rontal clockwise through 45° of arc, countefélockwise through 90° of arc to
zontal, and back to the horizontal. A fastertwisting rate may be used with the

sting machine

th. This end is
f 5 pounds(22
in the twisting

a90° arc. The
the movement
a position 45°
oncurrence of

those concerned. See Figure 80.1.

Figure 80.1
Twisting-Test Apparatus
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81 Magnetic Field Test

81.1 A furnishing that is intended to produce magnetic fields external to the furnishing shall be subjected
to the applicable tests specified in this section. The furnishing shall not exceed a threshold limit (ceiling) for
static magnetic fields of 0.5 mT (5 Gauss) at a distance of 1 foot (30.48 cm) from the furnishing. The
furnishing may exceed 0.5 mT (5 Gauss) at a distance less than 1 foot (30.48 cm) from the furnishing if
marked in accordance with 86.19.


https://ulnorm.com/api/?name=UL 962 2024.pdf

146 UL 962 APRIL 18, 2024

81.2 The temperature test and magnetic field strength test shall be conducted with object(s) intended to
be subjected to the furnishings magnetic field, without the object(s), and with other objects which could
produce a visible action on the object or furnishing. Objects may be manipulated by hand only if by doing
so creates a visible effect on the object or furnishing.

81.3 A furnishing shall be placed in its intended position in accordance with the installation and operation
instructions. The furnishing shall be operated at rated voltage. Any doors, covers or other components
which are removable or operable without the use of tools shall be removed or operated to determine the

maximum magnetic field strength.

81.4 The magnetic field shall be measured at 1.0 inch intervals up to 1 foot.

MANUFACTURING AND PRODUCTION LINE TESTS

82 Grounding-Continuity Test

82.1 Each cord-connected furnishing shall be tested, as a routine production-line test, to g
grounding continuity exists between the grounding pin of the attachment plug.and the electri
or other dead metal parts. When the electrical enclosure is complete; the electrical en
required to bejattached to a furnishing.

82.2 Any appropriate indicating device — an ohmmeter, battery- and buzzer-combinati
equipment — ig able to be used to determine compliance with 82.1.

83 Polarity

83.1 Each furnishing provided with a cord and plug shall be checked as a routine producti
verify that thefe is electrical continuity between the grounded supply-circuit conductor of th
plug — wide blade of a 2-wire type — and the“part of the product that is intended to be cor
grounded supply-circuit conductor of the aftachment plug (for example, screw shell of an
lampholder). The continuity shall be determined either visually or through the use of an
Equivalently, ¢ontinuity is able to be, verified between the ungrounded supply-circuit con
attachment pl
(for example, the center contaet.of an incandescent lampholder).

Exception: The Polarity Test is not required for furnishings where the polarity of the wire wil
safety of the product,

etermine that
cal enclosure
tlosure is not

bn, or similar

on-line test to
e attachment
nected to the
incandescent
blectrical test.
ductor of the

g and the part of the\product that is intended to be connected to the ungrounged conductor

not affect the

84 Dielectri¢ Voltage-Withstand Test

84.1
application of a 40 — 70 hertz potential as specified in Table 84.1 between:

a) The supply wiring and dead metal parts that may become energized;

Each furnishing shall withstand without electrical breakdown, as a routine production-line test, the

b) Supply wiring of opposite polarity when separate grounded supply conductors are employed;

and

c) The ungrounded supply conductors of opposite polarity when the same grounded supply

conductor is employed for both circuits.
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Table 84.1

Dielectric Voltage-Withstand Test Levels

Insulation
Type One Minute (Vac) One Minute (Vdc) 1 Second (Vac) 1 Second (Vdc)
1000 + (2 x Rated 1.414 x (1000 + (2 x 1200 + (2.4 x Rated 1.414 x (1200 + (2.4 x
Single Voltage Rated Voltage) Voltage) Rated Voltage))
2000 + (4 x Rated 1.414 x (2000 + (4 x 2400 + (4.8 x Rated 1.414 x (2400 + (4.8 x
Double Voltage) Rated Voltage)) Voltage) Rated Voltage))

84.2 The testis to be conducted with the furnishing fully assembled. It is not intended that the product be
unwired, modified, or disassembled for the test.

Exception: A
components
potential are
used.

84.3 The teq
test potential,
restore the eq

furnishing employing solid-state components (such as load connected;
hble to be tested before the components are electrically connected'ora DC
t equipment is to include a transformer having a sinusoidal output, a means o

an audible or visual indicator of electrical breakdown, and’either a manually
uipment after electrical breakdown or an automatic-feature to reject any pro

not meet the fequirement.

84.4 When
to include the

he output of the test-equipment transformer is\éss than 500 volt-amperes, th
voltmeter in the output circuit to directly indicate the test potential.

hcross-the-line

br transient voltage surge suppressors) that are able to sustain damage from the dielectric

pltage may be

[ indicating the
eset device to
duct that does

b equipment is

84.5 When the output of the test-equipment transformer is 500 volt-amperes or more, the fest potential is

able to be ing
marked to ing
marking shall
without anind
indicate that t

84.6 Test eq
accomplish th

RATINGS

icated by a voltmeter in the primary circuit or in a tertiary-winding circuit, a s
icate the test potential, or in the-case of equipment having a single test-potg
be visible while the equipment-is in use to indicate the test potential. When m
icating voltmeter, the equipment shall include a positive means, such as an ing
ne manually reset switch has been reset following a dielectric breakdown.

uipment other than'that specified in 84.3 — 84.5 is able to be used when it is
e intended factory control.

elector switch
ntial output, a
arking is used
icator lamp, to

determined to

85 Electricarl Ratings

85.1

“DC”, and current or watts.

A furnishing shall be rated with its electrical ratings, including input voltage, frequency or "AC",

85.2 The maximum ampere rating shall be calculated by adding the ratings of each load and device on
each circuit. The following are applicable:

a) The

calculated load of each line-voltage incandescent lampholder as follows:

1) When the maximum lamp replacement wattage is marked on the furnishing divide the

marked wattage rating by 120 volts or rated voltage; or

2) When the wattage is not marked on the luminaire, each candelabra-base or intermediate-
base lampholder shall be counted as 0.5 ampere and each medium-base lampholder shall

be counted as 2.5 amperes;


https://ulnorm.com/api/?name=UL 962 2024.pdf

148

UL 962

APRIL 18, 2024

b) The ampere rating of each ballast, transformer, power supply or driver; and

¢) The ampere rating of any other electrical load, such as a motor, or similar part.

d) On a cord and plug connected furnishing provided with an ANSI/NEMA 5-15P plug and provided
with 15 amp receptacles, the maximum rating per cord and plug connection for the furnishing shall
be 15 amps, 1800VA. If the furnishing is provided with an ANSI/NEMA 5-20P cord and plug
connection and 15 or 20 amp receptacles the maximum rating per cord and plug for the furnishing
shall be 20 amps, 2400VA.

e) For a permanently connected furnishing loads shall be calculated as follows:

1) For any load provided with the furnishing or as an accessory for the furnishing the

85.3 When 1
considered se
with 10.3.1(d),

MARKINGS
86 General

86.1 A furnis|

a) The
organiz

Except
identifi

b) A dis
c) The
d) The

Excepf

electrical rating of the load; and

2) For unoccupied 120V 15A or 20A receptacles 180VA per outlet or~180VA
triplex outlets.

hore than one power supply cords are provided, the electrical, rating for each
parately. When more than one cord is connected to the same)branch circuit i
the total electrical rating shall also be Marked on the product. See 96.6.

hing shall be plainly and permanently marked with:

company's name, trade name, trademark, or other descriptive marking
ation responsible for the productis identifiable;

fon: The company's identification is able to be in a traceable code when f{
bd by the brand or trademark owned by a private labeler.

tinctive catalog number or the equivalent;
Flectrical Ratings), see Section 85; and
date or other dating period of manufacture not exceeding any three consecutiv

jon;_ The date of manufacture is able to be abbreviated, or is able to be i

for duplex or

cord shall be
n accordance

by which the

he product is

e months.

h a nationally

accept

bd conventional code or in a code affirmed by the manufacturer, when the code

does not:

86.2

1) Repeat in less than 10 years for a household product and less than 2
commercial product; and

0 years for a

2) Require reference to the production records of the manufacturer to determine when the

product was manufactured

on the component is able to be used.

In regard to 85.2, in instances where there is only one electrical load and no receptacles, the rating

86.3 A unit intended for dry locations only shall not be provided with any information such as markings,
instructions, or illustrations that implies or depicts damp or wet use.
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86.4 A unitintended for damp locations only may be marked as suitable for damp locations, and shall not
be provided with any information such as markings, instructions, or illustrations that implies or depicts wet
use.

86.5 Furnishings with more than one cord, shall have an electrical rating for that circuit adjacent to the
cord exit from the furnishing or on a tag on the cord itself. The electrical ratings are able to be provided on
one marking if a means, such as different color cords, is provided to distinguish between the two circuits.
The furnishing shall be marked "WARNING", "Risk of Electric Shock", "Furnishing has multiple cords.
Make sure all cords are unplugged before any servicing or cleaning”, or an equivalent statement.

86.6 Unless stated otherwise, all required markings shall be permanent die-stamped, ink-stamped, or
paint-stenciled lettering. Adhesive-backed label systems shall comply with the requirements for indoor-use
labels in UL 969. Minimum letter height shall be 3/32 inch (2.4 mm) as measured by characters such as
"b", "1", or "HY. A contrasting background shall be provided for legibility.

86.7 When a three part warning mark is required, the individual letters of the first word g
warning, danger marking — "CAUTION", "WARNING", and "DANGER" — shallbe-larger tha
the statement that follows, and shall not be less than 7/64 inch (2.8 mm) high.

f a cautionary,
n the letters of

86.8 A furni
portable furni
than either on
where visible
extension cor

86.9 When

have a permanent unique plant identifier marking,

86.10 When
lamps or fus
protected live
indicate that s

86.11 With
insulation syn
complies with

86.12 A furn
to indicate tha

shing that has channels intended to be used for routing flexible cord of &
shings shall be marked to indicate that cords are notto be routed across or
e complete unit or work surface, as applicable. Each-cord-routing channel sh
when a cord is being inserted, to indicate that\the channel is not to be ug
s.

h furnishing is produced or assembled at more than one plant, each finished f
the design of a furnishing requirés cleaning or servicing, such as the replac
bs, by the user, and when~such cleaning or servicing exposes a normall

uch servicing or cleaning-be done with the furnishing disconnected from the su

espect to the Exception No. 1 to 16.1.1, a furnishing shall not be marked
hbol (a square‘within a square) the words "Double Insulation," or the equiv
the requirements for double-insulated furnishings.

t sueh servicing is to be done with the furnishing disconnected from the supply|

ccessories or
through more
all be marked,
ed for routing

urnishing shall

ement of pilot
y enclosed or

part to unintentional centact, the furnishing shall be plainly and permanently marked to

pply circuit.

with a double
alent unless it

ishing-having a part of an enclosure as specified in the Exception to 11.3.7 shall be marked

circuit.

86.13 Unless a furnishing has been investigated and found usable for both commercial and household
use, a marking shall be provided on the furnishing to inform the user that the furnishing is for either
commercial or household use only.

86.14 Any user markings that are provided on a component part of a furnishing, and are not visible to the
user after the component is installed in the furnishing shall be reproduced on the furnishing where visible
to the user. For example, the lamp replacement wattage is to be visible once the light is installed.

86.15 When required by 10.3.1(h) or Exception No. 1 of 10.3.1(d), the following permanent markings
shall be provided on a product that is provided with more than one power supply cord:

"CAUTION - Risk of Electric Shock. This unit has power supply cords. Unplug all cords
before moving or servicing this furnishing." Where the blank indicates the number of cords on the
unit.
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86.16 When more than two power supply cords are provided the flexible cords shall be marked with the
circuit identification corresponding to the identification and labeling of the receptacles.

Exception: If appliance inlets are provided, the marking shall be on the product near the appliance inlet.

86.17 In accordance with the Exception(d) to 10.3.1(f), the following marking shall be provided adjacent
to each disconnect switch or control: "CAUTION — Risk of Electric Shock. This unit has more than one
disconnect switch. Disconnect both electrical supplies before servicing this furnishing”, or an equivalent
wording.

86.18 Each shelf, magazine rack, towel bar or other support means that are part of the portable floor
supported furnishing assembly and intended to support any object(s) shall be marked "WARNING — Risk

of tip over"; an
in pounds.

86.19 In acc
adversely affg

d "Max. Ib. Load", or equivalent, where the blank space specifies the.n

brdance with 81.1, the following marking shall be provided: "WARNING: Thig
ct medical devices. Do not use near people using or wearingmedical de

equivalent wording. The marking shall be visible from the exterior of the furnishing when in us

86.20 In acc
in accordance
and Thermal |
Buildings (Oct

86.21 A fur
household usg
occupancies g
Public Occupa

brdance with 37.1.3, the following marking shall be provided: For use in publig
with The State of California Department of Consumer‘Affairs Bureau of Hom
hsulation, Technical Bulletin 129 Flammability Test®rocedure for a Mattress fo
bber 1992), or an equivalent statement.

shall be marked on the furnishing to inform the user that the furnishing is fo
r household use only, or both as applicable. "For Household / Residential Usg
ncy Use Only" or an equivalent statement. This marking is required to be pe

marking shall also be on any container and be«wvisible while displayed.

86.22 A furn
furnishing hag
statement.

86.23 Produ
replacement (
equivalent tex
fuse".

ishing that complies with\the Exception to 37.2.2 shall be permanently
not been evaluated-for flammability or cigarette ignition resistance" or

cts providedwith user replaceable fuses shall be marked where readily

t: "For continued protection against risk of fire, replace only with same type

haximum load

product may
vices." or an
e.

occupancies
e Furnishings
F use in Public

ishing that has been investigated andcfound suitable for public occupancies and/or

I either public
Only" or "For
rmanent. This

marked "This
Bn equivalent

visible during

f the fuse(s)* with the fuse ratings and "CAUTION — Risk of fire" and th¢ following or

and rating of

ln:r\ I»Ihn{- Ihn

86.24 A furn

4 o
Srrrgaacias

a) With the specific model number or series number of the accessories suitable for use with the
basic furnishing; or

b) To refer to the installation and operation instructions for the accessories that are suitable for use

with the furnishing.
86.25 In accordance with 10.4.3 a permanent marking adjacent to the appliance inlet shall be marked
"WARNING — Risk of fire and shock, Use only *__’ type * " AWG cord" or an equivalent statement,

where the cord type is selected based on the type and max temperature in accordance with Table 10.5 and
cord size selected in accordance with from Table 10.4.
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86.26 Furnishing rated 12 A employing 4 receptacles and 16 AWG power supply cord without
supplementary overcurrent protection shall be permanently marked "Suitable for Household (Residential)
use only." See Table 26.1 subnote d.

86.27 Receptacles supplied from an emergency or standby system shall have a distinctive color or
marking on the receptacle or on the receptacle cover plate.

86.28 A furnishing provided with a video display intended for use in a bathroom shall be permanently
marked on the exterior of the remote control or on the video display screen where visible to the user
"WARNING - Risk of death or serious injury. Children should never be left unattended in the bathtub,

including while the television is in use."

86.29 A furr
Smoke Relea
toa SDI of 45

86.30 When
used to evall
maximum loa
maximum loa

86.31 Furnig
Home Office §

ishing having a SDI of more than 450, as determined in accordance with 37
se (TSR) more than 60 as determined in accordance with 37.3.7 (a TSR!of,6
D), shall be marked "SMOKE DEVELOPED INDEX OVER 450".

a furnishing is intended for other than household use, the maximum functional

H  pounds" or equivalent, where the blank space specifies a-value less than
d in pounds. Refer to 46.1.2.

hings investigated in accordance with 53.11, S@HO S6.5 shall be marked
Furnishing" or an equivalent statement.

86.32 A commercial furnishing that complies with Section’31, Commercial Operator Attend

Usage Area
operate this €

I, shall be marked adjacent to the operator controls "WARNING — Risk of
guipment unless properly trained."

86.33 A sufface of furnishing that is intehded to be placed against a fixed vertical

Exception to |
surface must
statement.

86.34 Mirrof
Locations On

86.35 Atele
be readily vis

3.9.1) shall be marked with'the following: "WARNING — Risk of Instability a
be placed against a fixed vertical wall or similar structural surface", or

-type furnishings‘which are not evaluated for Damp or Wet Locations shall b

Y .

vision support shelf or television mounting surface shall be permanently mark
ble prior to the placement or installation of a television (The marking may be

television wh

3.6, or a Total
D is equivalent

load that was

ate the furnishing shall be marked where visible to the user "WARNING Riisk of Injury —

or equal to the

"Small Office

ed Products _
injury, Do not

structure (see
nd Injury. This
an equivalent

e marked “Dry

ed where it will
hidden by the
ht of television

in the’television is set in place or installed) with the maximum allowable weig
aauth

tha fiiraichin

intended for

china
USe-wWHAthe LA=LRRLSIRLIEIS B

Exception: A supporting surface or compartment obviously intended to accommodate accessories, such
as records, tapes, earphones, digital discs, and similar accessories, is not required to be indicated for use
with the intended load.

86.36 The marking in 86.35 shall consist of the following: The safety alert symbol, A preceding the
following, "Warning — Risk of tipover. For use with televisions weighing Ibs (Kg) or less. Use with
heavier televisions may result in instability causing tip over resulting in death or serious injury", where the
blank contains the manufacturer's specified maximum television weight in pounds and kilograms.

86.37 A furnishing tested with a specific TV center of gravity or range shall be permanently marked with
the following where visible when installing the television, "WARNING — Risk of death or serious injury. For
use with TVs 1 — 3 inches (25.4 — 76.2 mm) thick" or an equivalent statement based on the tested center of
gravity.
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86.38 A furnishing tested with a specific model television or television series shall be permanently
marked with the following where visible when installing the television "WARNING — Risk of death or
serious injury. For use with model series television only", or an equivalent statement, where the
blank contains the manufacturer's name and model or model series of television.

86.39 Furnishings shipped unassembled shall be marked “WARNING”, “Risk of Electric Shock, Fire, and
Injury”, “Review the assembly instructions to confirm that the appropriate critical components and
accessories are being used with the furnishing.” or equivalent wording.

86.40 A tall cart shall be provided with a marking as shown in either Figure 86.1 or Figure 86.2 (or the
equivalent) that is permanently attached to the front of the cart and positioned so that it is visible after
placement of the intended equipment. If a tag is used, the wording and symbols shown in Figure 86.1 or
Figure 86.2 shiall be provided on both sides of the tag. The marking shall be factory applied.

Figure 86.1
Tall Cart Warning Marking — Example 1

A\ WARNING A\

CAN TIP OVER RESULTING¥IN
RISK OF INJURY. DO~NOT ALLOW
CHILDREN UNDER\16 TO MOVE
CART. MOVE.CART SLOWLY.

» APPLY MOVING

FORCE ON NARROW
DIMENSION

ONLY ADULTS SHOULD
MOVE THIS UNIT

NEVER APPLY FORCE
AT TOP—ALWAYS
PUSH NEAR MIDDLE

PUSH, DONT PULL

S 3481
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Figure 86.2
Tall Cart Warning Marking — Example 2

RISK OF INJ

CAN TIP OVER RESULTING IN

CHILDREN UNDER 16 TO MOVE

URY. DO NOT ALLOW

APPLY MOVING
FORCE ON NARROW

NEVER APPLY FORCE
AT TOP—ALWAYS

ONLY ADULTS SHOULD

PUSH, DON'T PULL I

CART. MOVE CART SLOWLY. MOVE THIS UNIT DIMENSION PUSH NEAR MIDDLE
S 3480
86.41 In acg¢ordance with 11.2.11 a furnishing center with more than one mounting sufface that may

become unstable shall be permanently marked within sight of the,securement points of the

equipment bu
occur when re
an equivalent

86.42 A furn
“WARNING” ‘
this surface” g

86.43 Furnis
“RISK of INJ
would be the

86.44 In acq
of Fire! Attend

86.45 Roon
“WARNING” °

t not covered by the equipment with the following: “WARNING — Death or Seri
moving mounted products. Refer to the instructions before removing mounted
statement.

ishing that has a surface that is not_intended to support any kind of load sh
Risk of Injury” “This surface is not designed for any type of load” “Do not put
r equivalent. This marking shall be visible from the location where the load wo

hings that are provided with”a foundation, but not a mattress shall be marke|
JRY” “Use only mattresses marked for use with this foundation, Model XY
model of the foundatien.

ordance with the)Exceptions to 11.5.1, attended furnishings shall be marked |
ed Use Only.\Turn off power when not in use.”

s or booths with an open-grid ceiling system shall be provided with the mark
Risk of Fire” “Only to be used in hazard occupancies”, where the

“light” or “ord

inary” depending on the final location of the furnishing. “See installation i

audio or video
DUS injury may
equipment” or

all be marked
ANy objects on
Lild be applied.

d “WARNING”
V" where XYZ

Warning! Risk

ing that states
blank is either
hstructions for

additional information”, or equivalent. This marking shall be visible during installation.

86.46 Rooms or booths with an open-grid ceiling system or a drop-out ceiling shall be provided with the
marking that states “WARNING” “Risk of Fire” “Do not put any objects on this surface”, or equivalent. This
marking shall be visible during installation.

86.47 Rooms or booths with a “drop-out” panel ceiling system or an adjustable open-grid system shall be
provided with the marking that states “WARNING” “Risk of Fire” “Only use in locations with standard-
response sprinklers”. “See installation instructions for additional information”, or equivalent. This marking

shall be visible during installation.

86.48 Ceiling drop-out panels or adjustable open-grid ceiling systems shall be marked with the following
information:
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a) “Ceiling Panels for Use Beneath Sprinklers”;

b) The flame spread and smoke developed index shall be marked on the wall or ceiling covering
system in accordance with Method | or Method II.

1) Method | — For products that fall into specific ranges of the Flame Sprea

d and Smoke

Developed indexes shown below the wall or ceiling covering system shall be marked with

the maximum Flame Spread and Smoke Developed rating for one of the speci
shown below:

Flame Spread 25, Smoke Developed 450;

Flame Spread 75, Smoke Developed 450;

fic indexes as

c) The
carton,

86.49 Anup

To help

Flame Spread 200, Smoke Developed 450;

The Flame Spread and Smoke Developed index marking may be abbreviate
as appropriate to the index.

2) Method Il — The specific index value determined by UL 723;shall be mark
or ceiling covering system as follows:

Flame Spread 12, Smoked Developed 4;

The Flame Spread and Smoke Developed index marking may be abbreviate)
and

statement — “When installed in accordance ‘with installation instructions provi

may be used beneath sprinklers subjeci\to the Authorities Having Jurisdiction’].

per bunk capsule cabin shall be provided with following warning label:

/N\ WARNING
prevent serious or fatal‘injuries from entrapment or falls:
» Never allow achild under 6 years on Upper Bunk Capsule Cabin
» Only usg-mattress provided by manufacturer

» Ensure thickness of mattress and foundation combined is at least 5 incheq
edge of elevated guardrail

i FHC 25/450

ed on the wall

d FHC 12/47;

Hed with each

below upper

* Prohibit horseplay on Upper Bunk Capsule Cabin
* Prohibit more than one person on Upper Bunk Capsule Cabin

» Use ladder for entering and leaving Upper Bunk Capsule Cabin

DO NOT REMOVE THIS LABEL

86.50 Commercial tables, lab benches, and similar furnishings that are not provided with a work surface
and/or secondary surfaces (shelves) shall be marked “WARNING — Risk of Fire, Electric Shock, or
Personal Injury — The table is not complete until mated with a work surface. Read instructions to determine
the appropriate size, shape, and weight of work surface and/or secondary surfaces (shelves) is used.” or

equivalent.
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86.51

Work surfaces and/or secondary surfaces (shelves) that are provided separately from commercial

tables, lab benches and similar furnishings shall be marked “WARNING — Risk of Fire, Electric Shock, or

Personal Injury — Read instructions for the work surface and/or secondary surfaces (shelve
and for the
equivalent. Where the blank is the type of product, such as a table or lab bench.

87 Motor-Operated Furnishings
87.1

which is the only electricity consuming component in the furnishing is not required to have a
for the furnishings electrical rating.

to determine if the surface is appropriate for use with the intended

s) and/or shelf

or

A furnishing with only a single motor, whose rating is visible from the exterior of the furnishing, and

separate label

87.2 When the motor nameplate of a dual-voltage motor is employed to give the electric
furnishing as gpecified in 87.1. The furnishing shall be additionally and permanently marked
particular volthge for which it is connected when shipped from the factory. When the furnishi
attachment plug, instructions shall be provided to indicate the type of plug that‘shall be (
furnishing is reconnected for the alternate voltage.

87.3 A motdr-operated furnishing that does not start and attain normal cunning speed whe
a circuit protefted by an ordinary — not time-delay — fuse shall be plainly_and permanently nj
words: "If connected to a circuit protected by fuses, use time-delay fuses with this
equivalent warding.

87.4 Usage|Area Il furnishings shall be marked “WARNING”, “RISK OF INJURY”, “Not
locations where children, or people with cognitive disabilities are anticipated to be prs
supervised”. The marking shall be located where visible'during or after assembly.

87.5 Usage|Area lll furnishings shall be marked “WARNING”, “RISK OF INJURY”, “Not
locations where children, or people with cognitive disabilities are anticipated to be present]
shall be locat¢d where visible during or after-assembly.

87.6 Usage|Area IA furnishings shall"be marked “WARNING”, “RISK OF INJURY”, “Do
children or pgople with cognitive.disabilities could be present and unsupervised”. The m4g
located wherg visible during orafter assembly.

87.7 Usage
when the bed
are present.”

Area | bed,storage units shall be marked “WARNING — RISK OF INJURY”, “I
is occupied. Do not operate this furnishing when children or people with cogni
'he marking shall be located where visible for the user during operation.

bl rating of the
to indicate the
hg employs an
sed when the

h connected to
arked with the
furnishing," or

to be used in
bsent and not

to be used in
. The marking

hot use where
rking shall be

Do not operate
ive disabilities

88 InterconmnectedUmits

88.1

An interconnected unit with a short cord in accordance with 29.1 shall be marked "Only connect to

adjacent unit". The word "unit" is able to be replaced by the appropriate product name such as cabinet

light, under cabinet light, or office furnishing light.

88.2 An interconnected unit shall be marked adjacent to the connector intended for interconnection: "

a__units maximum". Where "a" is the number of units.

88.3 An interconnected unit with an internal fuse shall be marked adjacent to or on the fuseholder: "

A fuse maximum". Where "b" is the fuse size.

b
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88.4 A unit that is intended to be connected to the secondary circuit of a ballast or transformer in an
adjacent unit, or to a fused unit, shall be marked "Only for use with (number of units) (catalog or parts
number) manufactured by (manufacturer's name) (product name)" or the equivalent.

89 Permanently Electrically-Connected Furnishings

89.1 When any point within a terminal box or wiring compartment of a permanently-connected furnishing
in which the power-supply conductors are intended to be connected, including such conductors
themselves, attains a temperature rise of more than 63 °F (35 °C) during the normal temperature test, the
furnishing shall be permanently marked: "For supply connection, use wires rated for at least __°C (__°F),"
or with an equivalent statement, and the temperature value shall be in accordance with Table 89.1. This
statement shall be located at or near the point where the power-supply connections are to be made, and
shall be clearly visible both during and after installation of the furnishing.

Table 89.1
Outlet-Box Marking
Temperature fise attained during test in terminal box or Temperature marking
compartment
°C (°F) °C ( F)
36 —p0 (65 —90) 75 (167)
51-p5 (92-117) 90 (1P4)

89.2 A permpnently-connected furnishing, having one‘motor and other loads or more than one motor
with or withou{ other loads, shall be permanently marked in a location that is visible after connection to the
power-supply gircuit and during inspection with:

a) Thg minimum power-supply circtiit”conductor ampacity based on the maximum input in
accordance with Section 67, Input Test;

b) The|maximum rating of the power-supply circuit overcurrent-protective device, which is not to
exceed the rating of that_used in the short-circuit test of the motor-overload-profective device
employed in the furnishing; and

c) The|type of supply-circuit overcurrent-protective device (for example: non-time |delay fuse or
dual-element time-delay fuse).

90 Accessofy Markings

90.1 An accessory for a furnishing shall be marked with the company name, trade name, or trademark;
the date or other dating period of manufacture not exceeding any three consecutive months; and a
distinctive catalog number or the equivalent.

Exception: The date of manufacture is in compliance when abbreviated or in a nationally recognized
conventional code or in a code affirmed by the manufacturer, only when the code:

a) Does not repeat in less than 20 years, and

b) Does not require reference to the production records of the manufacturer to determine when the
product was manufactured.

90.2 The accessory shall be marked with the company's identification for the part, for example —
"llluminated Shelf Model " in which the appropriate series, or catalog number is specified.
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90.3 An accessory shall be marked as required by the applicable clauses of Sections 85 — 89.

90.4 An accessory the physical size of which is such that all the required markings are not able to be
physically placed on the accessory and maintain the minimum letter heights specified in and shall be
marked with the name, trade name, or trademark and the date or other dating period of manufacture. All
other required markings shall be provided on the smallest shipping container.

90.5 Each furnishing accessory that is shipped separately from the basic furnishing unit to which it is to
be connected shall be marked as specified in Section 86, General, and shall be identified with respect to
its intended use and interrelationship with the furnishing; for example — "For Use with Shelving Support
System Type " in which the appropriate series, or catalog number is designated.

90.6 Each glectrical accessory that is a load on a circuit (such as a lighting attachment, a motor, or
similar accesgory) shall be marked with its electrical rating in volts and amperes or watts gs specified in
Section 85, Electrical Ratings.

91 Sub-Asgembly Markings

91.1 The marking requirements for sub-assemblies are supplementary to the other applicable
requirements|in this standard and apply to furnishings marked as subassemblies.

91.2 A sub-assembly shall be marked on the product or on the\packaging with the company name, trade
name, or trademark; and the manufacturing date [see 86.1(d)}

91.3 A marKing shall be provided on the unit or the coftainer that indicates that the sub-assembly is the
proper compénent as identified in the installation instructions, complies with these requirements, and
includes an identification marking for the sub-assembly.

91.4 When $ub-assemblies are produced, and/or assembled at more than one plant, each finished sub-
assembly shall have a permanent unique factory identifier marking.

91.5 The dafe marking required in 86.1(d) shall be located on the furnishing nameplate.
INSTRUCTIONS
92 General

92.1 A furnighing shall be provided with legible instructions pertaining to the risk of fire, elgctric shock, or
injury to perspns. that is associated with the use of the furnishing, such as operation, usetmaintenance,
loading, storage, and, as applicable, grounding or double-insulation.

92.2 Unless the furnishing has been evaluated and found usable for both household and commercial
use, the instructions shall indicate whether the furnishing is intended for household or commercial use.

92.3 The instructions shall include the markings, or equivalent, specified in Sections 85 — 90.

92.4 The text of all required instructions shall be in the words specified or words that are equivalent,
clear, and understandable.

92.5 With reference to the requirement in Section 86, General, there shall be no substitute for the
cautionary prefixes "DANGER", "WARNING", and "CAUTION" when a three part warning is required.
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92.6 When parts of the furnishing are able to be adjusted or manipulated by the user, such as a power-
adjusted chair or table, or a leveling mechanism, instructions shall be provided regarding their use. An
illustration is able to be used with a required instruction to clarify the intent, but shall not replace the written

instruction.

92.7

The installation instructions shall include the following:

a) The

intended use;

Installation instructions shall be provided with each cabinet light intended to be installed by the user.

b) A caution to the user to avoid contact of the cord, or contact of combustibles such as plastic,
paper goods, and similar materials, with the lamp, lampholder and reflector;

c) Posi
replace

d)Aca

e) A cautionary marking that the luminaire is not intended for installation in plastic cab

92.8 Whenr
shall be provi
accessory.

929 The ins
cover the mea
operation, and

92.10 Alnst
building struc
clearly, includ
fasteners are i

92.11
provided with
will be installin|

92.12 A prog
10.2.12 -10.2

Any safety or user instructions that are provided with a component part of a furnis

ioning of the cabinet light with respect to the cabinet walls so as to allow readi
ment markings;

utionary marking that the luminaire is not intended for illumination of‘@guarium

bquired by other parts of the standard, operating, maintemance, and installatig
led for each furnishing and shall be included in the_Shipping carton of each

tructions specified in 92.8 shall include, at least the directions and informati
hanical and electrical limitations of a furnishing and the intended installation,
use of the product.

re where applicable. The installation instructions shall specify the methog
ng the type and number oflfasteners, the mounting surface material and
htended to rely on studs,.anchors or other features of the wall construction.

the instructions for'the furnishing. Installation instructions shall also be provid
g the component,

uct provided with a shortened power-supply cord, or no power supply cord &
.14, 29.1and Table 10.6 shall be provided with instructions specifying the cor

and intended

se.of the product unless a nonstandard plug is used.

ng of the lamp

5; and

nets.

n instructions
furnishing or

n required to
maintenance,

llation instructions shall specify the\hardware used to mount or secure the fugnishing to the

TU

of mounting
whether the

hing shall be
ed if the user

s specified in
rect mounting

92.13
surface.

92.14

300 pounds per person unless additional testing has been performed for higher weights.

In order to apply 54.2.3, the instructions shall specify the maximum load for each load-bearing

Instructions for chairs and beds shall include a maximum weight limit. This weight limit shall be

92.15 A furnishing provided with a receptacle and a fixed wiring connection to the branch circuit where
the receptacle is located within 6 feet (1.8 m) of a sink shall include instructions to connect the furnishing
to a branch circuit provided with Class A GFCI protection.

Exception: A furnishing provided with a Class A GFCI protecting all receptacle outlets installed on the
furnishing that are located within 6 feet (1.8 m) of a sink.
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92.16 Permanently wired furnishings shall be provided with a wiring system diagram and instructions
shall be provided to show the proper wiring method for the furnishing.

92.17 The maximum weight of the television the furnishing is intended to support, as well as the intended
load of all other supporting surfaces and dedicated storage areas, shall be specified. When a supporting
shelf 15 inches (381 mm) or greater in depth is provided for the television, the maximum diagonal CRT
television screen size shall be stated.

Exception: A supporting surface or compartment obviously intended to accommodate accessories, such
as records, tapes, earphones, digital discs, and similar accessories, is not required to be indicated for use

with the intended load.

92.18 A furfishing intended for use with a TV shall contain safety alerting information.

following chilg

a) "WA
video
to clim

b) "W
equipn
result

9219 Ther
specified.

92.20 Onfu
televisions, it

safety issues:
bquipment furniture. A remote control or toys placed on the furnishing may eng
b on the furnishing and as a result the furnishing may tip over an to'the child".

ARNING — Risk of death or serious injury may occur.\Relocating audio
nent to furniture not specifically designed to support audio and/or video e
n death or serious injury due to the furnishing collapsing or over turning onto a

ecommended maximum width of the television.intended for use with the furn

Fnishings having either an open back or‘no back panel, and intended for use
is acceptable to have a CRT television extend rearward, beyond the rear ed

stand or enteftainment center if marked in accerdance with 86.33.

92.21 A prg
unstable whe
products to rg
need for use

duct that has support surfaces for multiple audio and video devices that
n loaded surfaces are ‘uniloaded shall specify the order of removing the
duce the tendency of . the product to become unstable. Any specific instruction]

P

[«

dvising of the

ARNING — Risk of death or serious injury may occur when childref)climb on audio and/or

ourage a child

and/or video
uipment may
child".

shing shall be

with CRT type
ge of the cart,

may become
udio or video
regarding the

I assistance in thevdisassembly and unloading of the product shall be specified in the

instructions.

92.22 Roonis or booths-with an open-grid ceiling system shall be provided with installatipn instructions
that state the minimum.clearances in accordance with Table 92.1.

Table-92:1
Minimum Clearances
Hazard Sprinkler type Sprinkler spacings Minimum distance between
occupancy sprinkler deflectors and the upper
surface of the open-grid ceiling
Light Spray or old-style sprinklers <10.0 by 10.0 feet (3.0 by 3.0 m) 18.0 inches (45.7 cm)

210.0 by 10.0 feet (3.0 by 3.0 m)
and
<10.0 by 12.0 feet (3.0 x 3.7 m)

Spray sprinklers

24.0 inches (61.0 cm)

>10.0 by 10.0 feet (3.0 by 3.0 m)

Old-style sprinklers and

<10.0 by 12.0 feet (3.0 x 3.7 m)

36.0 inches (91.4 cm)

Table 92.1 Continued on Next Page
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Table 92.1 Continued
Hazard Sprinkler type Sprinkler spacings Minimum distance between
occupancy sprinkler deflectors and the upper
surface of the open-grid ceiling
Spray or old-style sprinklers 210.0 by 12.0 feet (3.0 x 3.7 m) 48.0 inches (121.9 cm)
Ordinary Spray sprinklers only <10.0 by 10.0 feet (3.0 by 3.0 m) 24.0 inches (61.0 cm)
Spray sprinklers only 210.0 by 10.0 feet (3.0 by 3.0 m) 36.0 inches (91.4 cm)

92.23 Rooms or booths with a “drop-out” panel or adjustable open-grid ceiling system shall be provided
with installation instructions that state that these room or booth shall onIy be used where the location is

provided with
with the drop-(

92.24 Room
42.3.12(a) sha
electrically cor

92.25 Room
be provided W
requirements f

92.26 Bunk

a) Part
tools n

b) Ass@¢mbly Instructions, containing detailed diagrams showing exactly how the bun

should

c) Siz

e|of\Mattress and Foundation — The size of the intended mattress shall be clea
dimenmmmmmmmmﬂmw i i i

5 or booths with a “drop-out” panel or adjustable open-grid ceiling system tha

5 or booths with rigid ceiling designed to accept a sprinkler-head drop from the
or a fire suppression system.

capsule cabin printed instructions shall accompany each unit including, as a
following information:

5 List —
pcessary for its assembly.

ut ceiling panels

Il be provided with installation instructions that state that these-fgpms or bq
nected to a supervisory alarm with a reserve power supply.

ith instructions stating to contact the building and fire marshal before instg

All parts necessary to assemble, the bunk bed set shall be listed, tog

be assembled, including specific instructions pertaining to the following:
1) Bed end structures,

2) Installation of the mattress/foundation support system,

3) Fit of uppéer.capsule bed bunk to lower bunk,

4) Attachment of ladder.

ions provided

t comply with
oths shall be

building shall
llation for the

minimum, the

ether with the

K capsule bed

ly stated. The
ntional terms,

for example, twin size, twin extra-long, and the like. In addition, the maximum thickness of the
mattress that will ensure conformance to the guardrail provision shall be stated.

d) Replacement Parts — Replacement parts may be obtained from any of our (insert manufacturer’s
name) dealers.

e) Safe

ty Warnings — The instructions shall contain the following warning information:

1) Follow the information on the warnings appearing on the upper capsule bunk end

structure and on the carton. Do not remove warning label from bed.

2) Always use the recommended size mattress or mattress support, or both, to help prevent

the likelihood of entrapment or falls.

3) Surface of mattress must be at least 5 in (127 mm) below the upper edge of guardrails.
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4) Do not allow children under 6 years of age to use the upper capsule bunk.

5) Periodically check and ensure that the guardrail, ladder, and other components are in

their proper position, free from damage, and that all connectors are tight.
6) Do not allow horseplay in the capsule bed and prohibit jumping on the bed.
7) Always use the ladder for entering and leaving the upper capsule bed.

8) Do not use substitute parts. Contact the manufacturer or dealer for replace

ment parts.

9) Use of a night light may provide added safety precaution for a child using the upper

capsule bunk.

10) The use of water or sleep flotation mattresses is prohibited.

11) Keep these instructions for future reference.

92.27 Comn
and/or secon
(weight) that may be applied. The instructions shall also explain that the*weight of the work
secondary s\
loads. For ex
storage cabin|
145 Ibs.

nercial tables, lab benches, and similar furnishings that are not provided with

bmple, if the table is rated to hold 200 Ibs. and the wark surface weighs 50 |
et for a CPU is included, then the table with thesetitems will be able to suppor

92.28 Comn
and/or seconI
the work surf

shall be locat
be located for

hercial tables, lab benches, and similar furishings that are not provided with

ce and/or secondary surfaces (shelyés). The instructions shall state exactly
Bd in relation to the work surface. The instructions shall also state where the
any secondary surfaces (shelves).

92.29 Sepafately-supplied work surfaces and/or secondary surfaces (shelves) for use w
tables, lab bgnches, and similar furnishings shall be provided with instructions to thoroug
specifications|for the table or otherfurnishing that this work surface and/or secondary surfag
intended to e used with, to\determine if the work surface and/or secondary surface
appropriate fqQr use with the table or desk. The instructions shall also specify that surfaces ¢
sq. ft. (0.93 s¢. m.) shalkhave a flame rating of 200 or less and either a smoke-developed i

less, or be mgrked withithe smoke rating as specified in 86.29.

93 Assembry Instructions

rfaces (shelves) needs to be considered along withrany intended accessq

h work surface

Hary surfaces (shelves) shall be provided with instructions.that’explain the maximum load

surface and/or
ries and their
Ds. and a 5 |b.
it an additional

h work surface

ary surfaces (shelves) shall be provided with instructions that explain the siz¢ and shape of

where the legs
supports shall

th commercial
hly review the
es (shelves) is
s (shelves) is
reater than 10
ndex of 450 or

93.1

Furnishings shipped unassembled shall be provided with assembly instructions (See 6.10).

93.2 Only those sub-assemblies, critical components and accessories that have been evaluated as part

of the complete furnishing shall be included in the instructions.

93.3 Assembly instructions shall be provided for each furnishing and shall be included i
carton of each furnishing or accessory or for commercial furnishings may be provided

n the shipping
electronically

through a web address specified on the product, packaging and/or included information sheet, which shall

include a statement indicating that the appropriate instructions can be viewed, downloaded,

and printed at

http://www. ___.com/___/. Each company shall supply the appropriate URL address where the actual

instructions can be viewed, downloaded, and printed.
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94 Accessory Instructions

94.1 An accessory shall be provided with use and installation instructions that comply with Sections 92 —
101 as applicable to the accessory.

94.2 The accessory instructions shall specify the furnishing or series of furnishings it is intended for use
with.

94.3 The accessory instructions shall include the directions and information required to cover the
mechanical and electrical limitations of the furnishing system and the intended installation, maintenance,

operation, and

use of the accessory with the furnishing.

95 Instructitl)ns for Sub-Assemblies

95.1 The in
requirements i

95.2 All marl
95.3 Furnish

components a
that they havs

struction requirements for sub-assemblies are supplementary to. the oth
n this standard and apply to furnishings marked as subassembilies:

ings required on the sub-assembly shall also be included in the\instructions.

ngs shipped as Sub-Assemblies shall have instructions that include a list
hd be provided with sufficient description for the person assembling the furnish
the correct component. Only those sub-assemblies, critical components an

that have been evaluated as part of the complete furnishing shall be included in the assembl

This list shall
At least one d
provided with
electronically
sheet, which

be provided in the Instructions or on a separate stuffer sheet provided with th

the some or all instructions. For comimercial furnishings, instructions may
hrough a web address specified on’the product, packaging and/or include
shall include a statement indicating that the appropriate instructions ca

er applicable

of all critical
ing to identify
H accessories
y instructions.
b instructions.

f the subassemblies shall be provided withall instructions. Other subassenpblies may be

be provided
d information
h be viewed,

downloaded, and printed at http://www.____.com/___/. Each company shall supply the appropriate URL

address whersg

954 The ins|
marking the 3
authorized loc

96

96.1 Instruct
foreseeabile ris

the actual instructions can beviewed, downloaded, and printed.

fructions shall specify the sub-assemblies that make up the complete furnishi
ssembler shall identify that the sub-assembly is the proper component shi

Instructipns Pertaining to a Risk of Fire, Electric Shock, or Injury to Persons

ons pertaining to a risk of fire, electric shock, or injury to persons shall wa

ng, state what
pped from an

htion, and where the marking is located, such as on the sub-assembly or on th¢ packaging.

n the user of

ks'and state the precautions that are to be taken to reduce such risks.

96.2 Warnings pertaining to a risk of fire, electric shock, or injury to persons shall be in the first part of the
instructions, before the operating instructions, separate in format, such as included in a border, from other
instructions related to assembly, operation, maintenance, and storage.

96.3 The height of lettering in the text and illustrations of the instructions shall be as follows:

a) Upper case letters — not less than 5/64 inch (1.9 mm);

b) Lower case letters — not less than 1/16 inch (1.6 mm); and

c) The words "DANGER", "WARNING", and "CAUTION" — not less than 3/16 inch (4.8 mm).
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96.4 The statement "IMPORTANT SAFETY INSTRUCTIONS" or the equivalent shall precede the list of
instructions required by 96.5 and the statement "SAVE THESE INSTRUCTIONS" or the equivalent shall
either precede or follow the list.

96.5 The instructions required by Section 92, General, shall include the items in the following list, as
applicable, and any other instructions that the company determines are required for the furnishing. The
statement "Read all instructions before using" shall precede the list of items following the word
"DANGER." The items are able to be numbered.

IMPORTANT SAFETY INSTRUCTIONS

When using an electrical furnishing, basic precautions should always be followed, including the following:

Read LII instructions before using (this furnishing).

DANG

WARN

ER — To reduce the risk of electric shock:

1. Always unplug this furnishing from the electrical outlet before cleaning or se
ING — To reduce the risk of burns, fire, electric shock, or injuryto persons:

1. Unplug from outlet before putting on or taking off parts.

2. Close supervision is necessary when this furnishing is used by, or near chi
or disabled persons.

3. Use this furnishing only for its intended‘use as described in these instructio
attachments not recommended by themanufacturer.

4. Never operate this furnishing if itthas a damaged cord or plug, if it is not wg
if it has been dropped or damaged, or dropped into water. Return the furnishi
center for examination and repair.

5. Keep the cord away frem heated surfaces.

rvicing.

dren, invalids,

ns. Do not use

rking properly,
ng to a service

6. Never operatethe furnishing with the air openings blocked. Keep the air openings free of

lint, hair, and the)like.
7. Neverdrop or insert any object into any opening.

8. Denot use outdoors.

9-Do naot nppm’rp where aerosol (mey) Ihr'ndll(‘fQ are hping used or where o
administered.

10. To disconnect, turn all controls to the off position, then remove plug from o

ygen is being

utlet.

11. For chairs and similar furnishings with movable parts such as foot supports the following

statement:

"WARNING: Risk of Injury — Keep children away from extended foot support (or

other similar parts)."

12. For grounded products the following statement:

"WARNING: Risk of Electric Shock — Connect this furnishing to a properly grounded

outlet only. See Grounding Instructions."
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13. For loading always put heavier items at the bottom and not near the top in order to help

prevent the possibility of the furnishing tipping over.

14. If a surface is not intended to support video monitors such as televisions or computer

monitors, one of the following statements:

"Warning: Risk of Injury to Persons — do not place video equipment such as

televisions or computer monitors on
the particular surface.

" where the blank is filled in to identify

"Warning: Risk of Injury to Persons — do not use this furnishing to support video

equipment such as televisions or computer monitors."

96.6 Whenn
shall be provid

a) The
only or

b) Wh
employ
differer

be employed (indicating(the ratings) to supply the product and indicate what actions

15. Each surface intended to support a load shall have a corresponding stg
use instructions specifying the maximum intended load for that saifag
(kilograms),

16. Mount furnishings at the correct height.

17. Mount only approved work surfaces and secondary surfacés (shelves) i
with instructions. Failure to do so may cause instability,xcollapse, or failur
components. [Applicable to furnishings that are not provided with a work §
secondary surfaces (shelves)].

SAVE THESE INSTRUCTIONS

nore than one power supply cord is provided; see 10.3, Multiple power supply

instructions shall clearly indicate_the use of multiple cords and caution again
e during movement, testing, or fepair of the product;

ben the attachment plug-‘eaps are different indicating separate branch ci
ed — see Exception No.*¥ of 10.3.1(d) — the installation instructions shall cle
t attachment plugs.ate used (indicating the ratings) and that individual branch

tement in the
e in pounds

n accordance
b of electrical
urface and/or

cords, the unit

ed with installation and operating instruetions that contain the following information:

st unplugging

rcuits will be
arly state that
circuits are to
5 are required

for a proper installation;_and
c) When the produet is marked to specify the use of separate branch circuits — see Exception No. 1
of 10.3]1(d) —the installation instructions shall clearly state that individual branch cir¢uits are to be

employ

ed to supply the product and indicate what actions are required for a proper ins

stallation.

96.7 Furnishings that are shipped disassembled shall be provided with “WARNING”, “Risk of Electric
Shock, Fire, and Injury”, “Review the assembly instructions to confirm that the appropriate critical
components and accessories are being used with the furnishing.”

97 Operating Instructions
97.1 Operating instructions shall include all information required to operate the furnishing as intended.
97.2 When a furnishing having a dual-voltage motor is provided with an attachment plug, instructions
shall be provided to indicate the type of plug that shall be used when the furnishing is reconnected for the
alternate voltage.

97.3 A furnishing provided with a 2-blade, polarized attachment plug shall be provided with the following
instructions or the equivalent: "To reduce the risk of electric shock, this furnishing has a polarized plug
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(one blade is wider than the other). This plug will fit in a polarized outlet only one way. If the plug does not
fit fully in the outlet, reverse the plug. If it still does not fit, contact a qualified electrician to install the proper

outlet. Do not

change the plug in any way."

98 User-Maintenance Instructions

98.1

User-maintenance instructions shall include:

a) Instructions for cleaning and user maintenance operations specified by the manufacturer, such
as lubrication or non-lubrication, and a statement to the user that any other servicing is to be
performed by an authorized service representative or that the furnishing has no user serviceable

parts.

b) Insllructions for a furnishing employing an automatically reset thermal limiter tth shuts off the

entire

c) Spe
compd

99 Groundi

99.1
the furnishing

a) For

nomin

b) For

Forad

furnishing shall inform the user what to expect when the thermal limiter operate

cific instructions for the proper method of storage of the cord, the totalfurnishi
nents, when the furnishing is not in use, and for care of the cord while in use.

ng and Double Insulation Instructions

rounded furnishing, the instructions shall include th@se instructions in (a) — (g
For a double insulated furnishing the instructions shall include (d).

GROUNDING INSTRUCTIONS

a grounded, cord-connected product.rated max 15 amperes and intended
bl 120-volt supply circuit :

This product is for use on a nominal 120-volt circuit and has a grounding plug
the plug illustrated in sketch*A-(see Figure 99.1). Make sure that the product i
an outlet having the same configuration as the plug. No adapter should be
product.

all other grounded; cord-connected products:

This productiis for use on a circuit having a nominal rating more than 120
product iSrated more than 15 amperes and is for use on a circuit having a no
120 volts™) and is factory-equipped with specific electric plug to permit cq
proper electric circuit. Make sure that the product is connected to an outlet ha

S.

ng, and similar

) applicable to

for use on a

that looks like
5 connected to
used with this

volts (or "This
minal rating of
nnection to a
ving the same

eonfiguration as the plug. No adapter should be used with this product.

c) For

d) For

a permanently connected product:

GROUNDING INSTRUCTIONS

This product must be connected to a grounded metal, permanent wiring s

ystem, or an

equipment-grounding conductor must be run with the circuit conductors and connected to

the equipment-grounding terminal or lead on the product.

a double-insulated, cord-connected product:

SERVICING OF DOUBLE-INSULATED PRODUCTS
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In a double-insulated product, two systems of insulation are provided instead
No grounding means is provided on a double-insulated product, nor is
grounding to be added to the product. Servicing a double-insulated pro

of grounding.
a means for
duct requires

extreme care and knowledge of the system, and is to be done only by qualified service
personnel. Replacement parts for a double-insulated product must be identical to the parts

they replace. A double-insulated product is marked with the words "DOUBLE |

NSULATION"

or "DOUBLE INSULATED." The symbol (square within a square) ! is also able to be

marked on the product.

Figure 99.1
Grounding Methods

GRO

OUTILET

100

100.1 Instrug

UNDED | __—ADAPTER

(1Y)
L.

METAL
| SCREW

-

0

(B>

GROUNDED
T T——nuUTLET BOX

TAB FOR 1
GROUNDING SCR

()

Intercomnected Units Instructions

tions for interconnected‘unit use shall include at least the following:

a) Voltage and current rating:of unit;

b) Max

c) Instr

100.2 An in

mum number of-units to be interconnected; and

ictions fer{mounting including any limitations to the installation.

erconnected unit having a shortened cord shall include the following

Y ©

instructions:

"CAUTION" a

hd-the fnllnwing Qor pnlni\/alnnf' " — Risk of Fire ar Electric Shack_If the co

'd is not long

enough, connect to power tap with built-in overcurrent protection, or contact manufacturer to replace unit
with one having a longer cord."

100.3 A furnishing that complies with 53.11, SOHO S6.5 may be identified for use in a Small Office or

Home Office.

101

101.1

Operator Attended Products Instructions — Usage Area IA, 11 & llI

A commercial operator attended product, Usage Area II, that complies with Section 31,

Commercial Operator Attended Products — Usage Area Il, shall provide recommendations for barriers or
marking of safety zones around equipment that relies on the operator of the equipment to ensure
bystanders are not in an area that presents a risk of electric shock, fire or injury to persons.
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101.2 A furnishing that complies with Section 31, Commercial Operator Attended Products — Usage Area
II, and Section 32, Commercial Operator Attended Products — Usage Area lll, respectively, shall include
instructions that inform and instruct the operator how to properly operate the equipment and of the risk of
injury to persons associated with the equipment for both the operator and any other person in the vicinity
of the equipment. The instructions shall impress upon the operator their role ensuring their own safety and
the safety of the individuals in the vicinity of the equipment.

101.3 Specific areas of potential entrapment shall be specified and illustrated in the instructions.

101.4 For Usage Area lll, instructions shall describe that children, or people with cognitive disabilities are
not anticipated to be present or if present, closely supervised.

101.5 For Usage Area IA, instructions shall describe that children under the age of 8, pr people with
cognitive disapilities are anticipated to be present and supervised.

101A Storapge Bed Unit Instructions — Usage Area |

101AA1 Inst;Luctions for a storage bed unit shall state that the mattress of.a storage befl unit is to be
raised only wihen the bed is unoccupied.

101A.2 Thelinstructions for storage bed unit shall state that the proaduct must be situated inh a room such
that risk of enfrapment between the storage bed unit and other fGeniture or walls is avoided.

101A.3 Instiuctions for a storage bed unit shall include an“explanation of the required warning marking
“WARNING”, RISK OF INJURY”, “The user shall not operate this furnishing when children [or people with
cognitive disapilities are present”.

PART 2 - OUTDOOR FURNISHINGS
INTRODUCT|ON
102 Generdl

102.1 The requirements for.outdoor furnishings are supplementary to the other applicablg requirements
in this standafd and apply-io furnishings marked "Suitable for outdoors." Such furnishings are suitable for
installation inl ordinary(locations subject to rain, locations subject to spray of a noncorrosive and
nonflammablg liquidy.and similar locations.

102.2 The r¢quirements do not cover furnishings for use under water nor in areas that contain flammable
or corrosive liquids or gases.

CONSTRUCTION
103 General

103.1 The inside and outside surfaces of cast ferrous metal, sheet steel, or ferrous tubing shall be
protected against corrosion by one of the coatings specified in Table 103.1.

Exception No. 1: Other finishes, including paints, special metallic finishes and combinations of the two
that have, by comparative tests with galvanized-sheet steel conforming with item (A) Type G90 of Table
103.1, indicated they provide equivalent protection, are not prohibited from being used.
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Exception No. 2: A metal part, such as a decorative part, that is not required for conformance with this
standard is not required to be protected against corrosion.

Exception No. 3: Stainless steel is not required to be additionally protected against corrosion.

Exception No. 4: Edges, fasteners, and welds complying with 103.2 — 103.5 are not required to be
additionally protected against corrosion.

Exception No. 5: If the inside surfaces of the furnishing are protected from the elements such that no
water enters the furnishing during the rain and sprinkler tests of Performance, Sections 112 — 118, the
inside surfaces may be provided with corrosion protection equivalent to that specified in Section 12,
Protection Against Corrosion.

Table 103.1
Sheet Steel Coatings

Typ¢ of coating Inches (mm) Type or thicknesg?® description

(A) Hot-dippgd mill galvanized steel Goo® -
G60° with 1 coat of oytdoor paint®
A60° with 1 coat of outdoor paint®

(B) Zinc coafing other than Type (A) 0.00061 (0,0155)¢ -
0.00041 (0.0104)° with 1 coat of outdoor paint®

(©) Cadmiunp coating 0.0010 (0.0254) -
0.00075 (0.01905) with 1 coat of oytdoor paint®
0.0005 (0.0127) with 1 coat of outdoor paint®

(D)  Vitreous pnamel® - -

2 As determined jpy the dropping test in ASTM B555.

® Conforming with the coating designation G90,660, or A60 in Table 1 of ASTM A653/A653M with no less than 40 [% of the zinc
on any side basgd on the minimum single spot test requirement in this ASTM standard.

¢ Identified as outdoor paint by paint manufacturer.
9 Average thicknpss with a spot minusitolerance of 0.00007 inch (0.00178 mm).

¢ Acceptable on pheet steel at least 07026 inch (0.66 mm) thick.

103.2 Hinge$, bolts,~and fasteners made of ferrous materials shall be protected agains{ corrosion as
specified in Sqction 12, Protection Against Corrosion.

Exception: Hinge pins are not required to be provided with the corrosion protection required in 103.1.

103.3 The adequacy of a coating on hinges, bolts, and fasteners is not prohibited from being determined
by visual inspection.

103.4 Punched holes and cut edges in ferrous material are not required to be corrosion protected.

103.5 Welds in iron or steel (other than stainless steel) shall be painted with one coat of any outdoor
paint.

Exception: One coat of any indoor paint is acceptable over a spot weld on galvanized steel.
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104 Enclosures

104.1 An enclosure or enclosures shall be so constructed as to prevent the wetting of live parts or
electrical components or wiring not identified for use in contact with water, and to reduce the risk of electric
shock due to weather exposure. Parts identified for use in contact with water include flexible cords marked

"W", liquid tight flexible metal conduit, outlet boxes marked for use in outdoors, and rigid conduit.

Exception: Wetting of the outer surface of the glass envelope of a lamp is not prohibited.

104.2 To determine compliance with 104.1 a complete assembly is to be subjected to the rain and

sprinkler tests

as specified in Performance, Sections 112 — 118.

105 Gaskets and Bushings

105.1 A gas
requirements

105.2 A gas
loosen. Clips
secure a gas
means of sec

106 Openings

106.1 Anop

Exception No
entrance of
threaded.

Exception Ng.

requirements
106.2 Anop
a level that r|

auxiliary part.

Exception: A

of the thermal conditioning test specified in Sections 117 and 118.

ket shall be secured so that normal use and maintenance\will not cause
or a clamping ring are examples of means of securement. When an adhes
Ket, the gasket assembly shall comply with the Gasket Adhesion Test, Sect
iIrement shall be investigated to determine compliancey

ening for the connection of conduit or for an‘auxiliary part shall be threaded.

1: If the rain and sprinkler tests as\Specified in Performance, Sections 112
ater into the furnishing with the,opening(s) open, the opening(s) are not

2: If a conduit fitting._intended for use in outdoors is provided that con
in UL 514B, the opening(s) are not required to be threaded.

en drain hole shall'be provided on all furnishings to prevent the accumulation
bsults in the \wetting of an electrical part or opening for the connection of
The holesshall be as specified in Table 106.1.

furnishing that has been subjected to the rain or sprinkler test are not required

ket or bushing employed to comply with the requirements for outdoors shall comply with the

the gasket to
ive is used to
on 118. Other

118, show no
required to be

plies with the

bf water above
conduit for an

to be provided

with a drain h

ble_if no water enters the furnishing.

Table 106.1
Size of Drain Holes
Opening Minimum dimension Minimum area Maximum dimension Maximum area
shape inch (mm) inch? (mm?) inch (mm) inch? (mm?)
Slot 1/8 (3.2) 0.012 (7.74) 3/8 (9.6) 1-1/2 (9.68)
(width) (width)
Square 1/8 (3.2) - - 12 (12.7) - -
(side) (side)

Table 106.1 Continued on Next Page
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Table 106.1 Continued
Opening Minimum dimension Minimum area Maximum dimension Maximum area
shape inch (mm) inch? (mm?) inch (mm) inch? (mm?)
Round 1/8 (3.2) - - 1/2 (12.7) - -
(diameter) (diameter)
Irregular - - 0.012 (7.74) - - 1-1/2 (9.68)
107 Water Shields
107.1 A material—not inPIllding wood,used as a water shield whether prn\/ir‘lnd asalens, diffuser, or

opaque part, S
a)Beg
b) Com

c) Be
Conditi

107.2 A woo
Shield Impact

Exception: Wq
conditioning.

108 Receptacle Outlets

108.1 Convs

108.2 Conve
receptacle. R¢

requirements 1
514D.

108.3 Cord
interconnectio
that complies

hall:
assified at least HB in accordance with UL 94, if of polymeric material;
ply with the exposure to ultraviolet light test in UL 746C, if of polymeric materia

subjected to impact conditioning as specified in Section) 112, Water §
pning, before the furnishing is subjected to the rain, sprinkler, orimmersion tes

d water shield shall be subjected to the impact conditioning specified in Secti
Conditioning, before the furnishing is subjected to.the rain, sprinkler, or immers

od that is at least 1/2 inch (12.7 mm) thick’is not required to be subjected

nience receptacles shall be ¢fithe grounding type and weather resistant type.

nience receptacles shall*be supplied with a cover plate or hood intended to b
ceptacle covers are relied upon to prevent the ingress of water and shall cg

and plugs connected furnishings supplied with receptacles or conneg
h of furnishings shall be supplied with a portable GFCI (cord GFCI) suitable for
ith'the requirements in UL 943.

I; and

bhield Impact
s.

bn 112, Water
ion tests.

to the impact

e used with a
mply with the

or wet location type tain resistant or rain proof receptacle box covers in accordlance with UL

tors for the
wet locations

Exception: Furnishings that are powered from NEC Class 2 or LPS power sources operating at 15 volts
AC orless or 21.2 Volts peak or less.

108.4 Outdoor furnishings provided with receptacle outlets and intended to be electrically interconnected
shall utilize electrical connectors suitable for outdoor wet location use and shall be designed so that the
electrical power must be supplied through the GFCI.

Exception: Furnishings that are powered from NEC Class 2 or LPS power sources operating at 15 volts
AC orless or 21.2 Volts peak or less.

108.5 Permanently connected furnishings provided with receptacles shall either incorporate a class A
GFCl receptacle as the first in the series of outlets or shall specify in the installation instructions to connect
the furnishing to a class A GFCl circuit. See 110.2.
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109 Wet Location Power Supply Cords

109.1 A power supply cord shall be minimum 18 AWG type SJT suitable for outdoor use.

Exception: Furnishings that are powered from NEC Class 2 or LPS power sources operating at 15 volts
AC or less or 21.2 Volts peak or less shall be supplied by a minimum 18 AWG type SPT-2 outdoor use
cord.

109.2 A furnishing required to be supplied with a cord GFCI is required to have the cord permanently
attached to the furnishing or shall be connected to the furnishing with a proprietary connector suitable for

outdoor wet location use (a non standard NEMA connector).

109.3 All cd
installed grou
ground-fault d

a)Ani

b) Loc

Exception NQ.

specified in 11

Exception No

rd connected units where the user may contact water shall be provided
hd-fault circuit-interrupter (GFCI). The GFCI shall comply with the requirement
ircuit-interrupter as specified in UL 943, and be either:

htegral part of the attachment plug; or

hted such that it is in the supply cord within 12 inches (305 mm) of the attachm
1: This requirement does not apply to units markéd in accordance wit
9.7.

2: Units may have the GFCI installed insidexa-cover where the “Test” and I

with a factory
5 for a Class A

ent plug.

h the marking

Reset” buttons

are readily acpessible after installation.

110 Instructions

110.1 Use apd installation instructions shallcontain the following:

a)As
and traffic areas to prevent risk-of injury to persons due to tripping and damage to thg
cord.

atement instructing the user:to route the power supply cord away from walkways, driveways
power supply

e spacings or
the furnishing

b) Products which inCorporate movable elements that when articulated can redug
entrap| heat from _components such as a luminaire shall warn the user to unplug
when pot in use®rwhen storing the furnishing.

c) A statement shall be made in the use instructions not to place outdoor use fufnishings near

pools, [ponds or other bodies of water.

d) Upholstered furnishings shall include information on the care and maintenance of the fabric.
e) "Unplug this furnishing from the electrical outlet before cleaning" or equivalent statement.

f) For a furnishing required to be grounded "Warning — Risk of Electric shock — Connect this
furnishing to a properly grounded outlet only" or an equivalent statement.

110.2 A permanently connected outdoor or wet location use furnishing provided with convenience
receptacles without a Class A GFCI protecting the outlets shall include the following statement or
equivalent in the installation instructions: “WARNING — Risk of Death or Serious injury, This furnishing
must be connected to a Class A GFCI circuit.”
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111 Outdoor Furnishing Markings

111.1  Unless stated otherwise, all required markings shall be permanent die-stamped or adhesive-
backed label systems and shall comply with the requirements for outdoor-use labels in UL 969. Minimum
letter height shall be 3/32 inch (2.4 mm) as measured by characters such as "b", "1", or "H". A contrasting
background shall be provided for legibility.

111.2 The following CAUTION markings shall be placed on the product:

a) To be located on a cord tag or adjacent to the cord entry point on the furnishing — "Risk of injury.
Route Cord to prevent tripping; Do not use extension cords with this product; Protect power supply
cord from crushing or stepping";

b) "To rleplace cord, contact place of purchase or manufacturer.”

111.3 The following WARNING markings shall be placed on the product, "Risk of Beath or $erious injury”
and:

a) Do not close furnishing [or a part of the furnishing shall be identified] on products$ plugged into
receptdcles or luminaires.

b) Do rjot use near pools, ponds, or other bodies of water;
c) Do not use when wet;

d) Remove power when not in use.
PERFORMANCE
112 Water Shield Impact Conditioning

112.1 A noninetallic water shield that.is\mounted as specified in (a) or (b) shall be impact gonditioned as
specified in 11R.3. The impact force shall'be 3 foot-pounds (4.1 N-m) on all surfaces:

a) 4 fegt (1.22 m) or less'from the bottom of a ground-mounted furnishing; or

b) On & wall- or post=mounted furnishing intended and marked for mounting less than 4 feet from
the ground as specified in 119.2.

112.2 A noninetallie water shield intended for installation at least 4 feet (1.22 m) above groyind level shall
be impact conglitioned as specified in 112.3. The impact force shall be 3 foot-pounds (4.1 N-m) if in Area A,
1 foot-pound (T.4 N-m) if in /Area B, and no impact if in Area C or D of Figure T1Z2.7.

Exception: The water shield of a furnishing marked as suitable for covered ceiling installation only, is not
required to be subjected to the impact conditioning.
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Figure 112.1

Impact Force on Water Shields

3 FOOT-POUNDS
(13.3N)
1 FOOT-POUND l 1 FOOT-POU
\ ] (4.5N) 4.5N)
\
N\  0-60DEGREE
\ AREA A
V' ™\
la— AREA —lea—
C 60 - 90 DEGREE
AREA B
NO IMPACT NO IMPACT
< 90 DEGREE
AREA D
NO IMPACT
su1732

Example: Post-m

Furnishing positi

112.3 The if
shot, wrappe
necessary to
N-m) impact &

113 General — Test Conditions

113.1 Befor
connections |
fittings, and s

ounted unit located more than 4 feet above ground level.
ned as intended after installation. Rainshield installeg-in-furnishing and furnishing mounted as int¢g

hpact specified in 112.1 and 112.2-is"to be produced by dropping 1 pound (0
H by 2 layers of cheesecloth intd a 2 inch (50.8 mm) diameter sphere, fr
broduce the intended impact.\Fhe height is to be 36 inches (914 mm) for a 3 f
nd 12 inches (305 mm) fera™ foot-pound (1.4 N-m) impact.

b a rain or sprinkler test is conducted, an enclosure containing an open
5 to be fitted* with the intended supply connection means. All wired furnis
milar components are to be assembled as intended.

113.2 The rerin arsprinkler test is to be conducted in the operating sequence shown in Tabl

upP

ND

DOWN

nded.

45 kg) of lead
bm the height
bot-pound (4.1

ng for supply
hing sections,

113.1.

Table 113.1
Rain or Sprinkler Test Operating Sequence
Duration in hours Lamp Water
1 On Off
1/2 Off On
2 On On
12 Off On
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114 General — Test Results

114.1 Test results are satisfactory if, after the impact conditioning (if applicable) and the rain or sprinkler
tests, no water has entered the furnishing.

Exception: Water may if the water does not cause wetting of any lampholder, wiring, or other electrical
parts that are not inherently waterproof and if the furnishing is provided with a drain hole as required in
106.2.

115 Sprinkler Test

115.1 A furnighing required to be subjected to a sprinkler test shall comply with the requirements in 115.2
and 115.3.

115.2 A furn|shing is to be turned about its vertical axis to each of four positions '90° from each other,
each for 30 minutes during the 2-hour portion of the test specified in 113.2, with adjustable garts arranged
for maximum Julnerability to the water spray.

115.3 The fufnishing is to be positioned, as shown in Figure 115.1 in front of a standard water spray head
of the type shpwn in Figure 115.2, to which the water pressure is maintained at a gage pressure of 20
pounds per square inch (137.9 kPa).
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Figure 115.1
Representative Sprinkler Test Setup

FIXTURE
UNDER TEST

/

A

| |
|

| |
| |
I A
I A
I

I

|

I

I

I

¢

WATER
PRESSURE
GAUGE p 45°
— B
|
— G
9B1840A

A — 36 inches (914 mm).
B -3 -6 inches (76.2 — 152 mm).

C — Height necegsary for the furnishing to be mountedas intended with the dimensional center of the furnishing gn a line projected
from the center lifie of the nozzle head.
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Figure 115.2

Spray Head

ASSEMBLY @

A4

F

N
TS

BODY

45" COUNTERSINK -

U (DRILL THRU

3 — ‘SQUARE SECTION SLOTS — W WIDE x G DEEP — SPACE 120°

e/
(MAX.
H (DRILL THRU)

) |

-

<N (MAX.)
S (DEEP)\ CE 120
! >

—

= V|4

e

38177~ B == T/2~TAPERED PIPE
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ANSI/ASME B1.20.1
!

R (DRILL TO DEPTH

REQUIRED FOR THROAT)
g-v (HEX. OR ROUND

BAR STOCK)

60 HELIX — LEADING EDGES TANGENT TO RADIAL HOLES

ltem inch mm ltem inch mm
A 1=7/32 31.0 N 1/32 0.80
B 7/16 11.0 P 575 14.61
C 9/16 14.0 576 14.63
; .578 14.68 Q 453 11.51

280 14.73 4354 11.53
E 1/64 0.40 R 1/4 6.35
F c c S 1/32 b 0.80
G .06 b 1.52 T (No. 35)b 2.80
H (No.9) 5.0 U (No. 40) 2.50
J 23/32 18.3 \ 5/8 16.0
K 5/32 3.97 W 0.06 1.52
L 1/4 6.35
M 3/32 2.38
@ Nylon Rain—Test Spray Heads are available from

Underwriters Laboratories

b ANSI B94.11M Drill Size
C Optional — To serve as a wrench grip.

RT100E
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116 Rain Test

116.1 A furnishing required to be subjected to a rain test shall comply with the requirements in 116.2 and
116.3.

116.2 The rain test apparatus is to consist of three spray heads mounted in a water supply pipe rack as
shown in Figure 116.1. Spray heads are to be constructed in accordance with the details shown in Figure
115.2. The furnishing is to be set up as in a normal installation with conduit — without pipe compound — if
so intended. The enclosure is to be positioned in the focal area of the spray heads so that the greatest
quantity of water potentially will enter the enclosure. The water pressure is to be maintained at 5 pounds
per square inch (34.5 kPa) at each spray head.
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Figure 116.1
Rain Test Apparatus
PLAN VIEW
l A i A |
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a
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RT101E
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/ ] ¥
— CONTROL VALVE FOR % | i E
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SIDE VIEW )
FOCAL POINT —\
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116.3 A gasketed furnishing shall be tested after the temperature test (if required elsewhere in this
standard) or after operation for 1/2 hour, followed by removal and replacement of rings, frames, lamps or
other replaceable part serving to compress the gasket.

117 Thermal Conditioning

117.1 A polymeric material, not including wood, used as a water shield that is subjected to an operating
temperature in excess of 65 °C (149 °F) as determined by the temperature test shall retain its original
dimensions and shape after exposure for 1000 hours to a temperature in accordance with Table 117.1.
The lamp used for the temperature test shall be as intended and marked on the furnishing, or, if the
furnishing is not provided with a lamp replacement marking, the largest lamp wattage and size that will
physically fit in the furnishing. Exposure time is able to be reduced by one-half for each increase in oven
temperature gf 10 °C (18 °F). If the sample is too large for the test oven, the sample is able tp be cut to fit.

1: A polymeric water shield that also serves as an enclosure, as réguired|in 11.1.2, and

the requirements in 11.5 is not required to be tested.

Exception Nog
complies with

as a result of
pd.

2: A material that possesses a mechanical temperature index, with impact
hg, of at least the temperature to which it is subjected, is not.required to be test

Exception No
long term agir

Table 117.1
1000-Hour Exposure Temperature

Normal temperature on polymeric diffuser or lens matetial

Oven test temperature
Higher than Not higher'than

OF (Oc) OF (Oc) OF (Oc)

65 (149) 75 (167) 85 (185)

75 (167) 86 (185) 95 (203)

85 (185) 95 (203) 105 (221)

117.2 A gagket or bushing employed to comply with the requirements for wet locatiops shall, after

conditioning f
measured on

60 % and an ¢longation.efinot less than 75 % of the values determined before conditioning.

Exception: N¢

br 168 hours in.a\circulating air oven at a temperature 20 °C (36 °F) above th
the gasket or bushing during the temperature test, have a tensile strength o

oprenerubber is acceptable for 60 °C (140 °F) and silicone rubber is accepta

e temperature
f not less than

ble for 105 °C

(221 °F) withqut being subjected to the test.

118 Gasket Adhesion Test

118.1 A gasket assembly secured by an adhesive shall be subjected to the gasket adhesion test.

118.2 Three gasket assemblies shall be used to determine the average initial force required to remove
the gasket from its mounting surface. The force shall be applied to the edge of the gasket in a plane
perpendicular to the surface on which the gasket is mounted.

118.3 Six additional gasket assemblies shall be conditioned for 168 hours in a circulating air oven at
20 °C (36 °F) above the maximum gasket or bushing temperature as determined by the normal
Temperature Test, Section 68.
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118.4 The force required to remove the gaskets from the mounting surface shall be measured within 30
minutes after the conditioning for three of the samples. The force required to remove the gaskets from the
mounting surface of the three remaining samples shall be measured 24 hours after the conditioning.

118.5 After conditioning, the average force necessary to remove the gaskets from the mounting surface

shall be not less than 60 % of the initial average value measured before conditioning.

MARKINGS
119 General

119.1 A furni
in outdoors is

119.2 A furn
sprinkler test s

119.3 The m|
the furnishing
prohibited fron
branch-circuit
the removal ¢
markings shal

119.4 A furn
with an open 1
to comply with

119.5 A furn
installation.

119.6 The m
label, decalco
equivalent dog
after installatig

119.7 A cord
accordance w
following or eq

b o , in Sections 103 — 118 .

hble to be marked "Suitable for outdoor use."

shing intended for use within 4 feet (1.22 m) of the ground and that com
hall be marked as follows: "Suitable (for mounting) within 4 feet of thelground"

arkings of 119.1 and 119.2 shall be on an exterior surface that\will normally b

N being at a point where it will be visible when making and-inspecting the conr
supply wires. The marking is regarded as visible afterthe furnishing is instal

be on the exterior of the residential furnishing wheén applicable.

shing with adjustable mounting or alternative' mounting positions, and a furnis
eflector, shall be marked to indicate thelimits of adjustment or mounting posit
test requirements.

shing that is not intended for ground installation shall be marked to indicate th

arkings in 119.4 and 119.5 shall be on the furnishing in the form of a pres
mania transfer, paper:label, paint-ink or die-stamped lettering. A tie-on tab, st
s not meet thesintent of these requirements. The markings shall be where vis
n.

connected furnishing not provided with an integral ground-fault protection fo
th 109:3 shall be plainly marked where readily visible with the word “WARN

ended for use

plies with the

e visible after

is installed, except that, in the case of residential furnishings only, the marking is not

ections to the
ed when only

f the lamp, glassware, or a drop canopy is required to make the marking visible. The

hing provided
on necessary

€ appropriate

sure-sensitive
ffer sheet, or
ible during or

r personnel in
ING” and the

uivalent statement: “Risk of Electric Shock. Connect Only to a Grounding Typ

e Receptacle

Protected by a

Ground=Fautt Sircuitterrupter(GFEH:

119.8 Permanently installed units not provided with integral ground-fault protection for personnel shall be
plainly marked where readily visible to the installer with the word “WARNING” and the following or
equivalent statement: “Risk of Electric Shock. Connect Only to a Supply Protected by a Ground-Fault
Circuit-Interrupter (GFCI).”

119.9 Any limitations for mounting, including use of dry seal pipe threads, shall be marked on the
product.

119.10 Valves constructed using pipe threaded in accordance with the Exception to 41.1 shall be
provided with a tag, label, or similar marking on the product or smallest unit package, identifying the pipe
thread type for the installer.
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ANNEX A (normative) — LOW VOLTAGE CIRCUITS IN FURNISHINGS

INTRODUCTION

A1 Scope

A1.1 The requirements of this Annex address potential risk of fire associated with motors, heating

circuits, and control circuits powered by low voltage circuits used in furnishings, as defined in Section A2,

Glossary.

NOTE: If the low voltage control circuit includes functional safety or protective software, it must be evaluated to UL 60730-1, UL 873,

UL 244A, or othe

r applicable standard(s).

A1.2 Circuits powering low voltage motors and low voltage heating used in furnishings, sh
UL 962 except as modified by the requirements contained in this Annex.

A2 Glossa
A2.1 For the
A2.2 MOMEH

position, and

A2.2A PS1
Test Methods

©IEC. This mate
(ANSI) on behalf

A22B PS2
Test Methods

a) Exc

b) Dog

See Table A2|1

NOTE: USB outp

©IEC. This mate

purposes of this Annex, the following definitions apply.

NTARY CONTACT SWITCH — A switch that requires constant pressure to h
loes not include means for locking in the on positions

- A circuit where the power source, measured-according to Section A12, Pq
does not exceed 15 W measured after 3 s. See Table A2.1.

rial is reproduced from IEC 62368-1 Ed. 4.0 b:2023*with permission of the American National §
of the International Electrotechnical Commission=All rights reserved.

- A circuit where the power souree, measured according to Section A12, Pg

peds PS1 limits; and

s not exceed 100 W.measured after 5 s.

N

ut power seutce must comply with LPS or PS1 and PS2 of Table A2.1.

rial. is_ reproduced from IEC 62368-1 Ed. 4.0 b:2023 with permission of the American National §

bll comply with

bld it in the on

wer Limitation

tandards Institute

wer Limitation

tandards Institute

(ANSI) on behalf

of.the International Electrotechnical Commission. All rights reserved.

A2.2C PS3 — A circuit whose power source exceeds PS2 limits, or any circuit whose power source has
not been classified, measured according to Section A12, Power Limitation Test Methods. See Table A2.1.

NOTE: PS1, PS2 and PS3 definitions are taken from UL 62368-1.

©IEC. This material is reproduced from IEC 62368-1 Ed. 4.0 b:2023 with permission of the American National Standards Institute
(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.
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 Table A2.1 _
Low Voltage Circuit Definition and Comparison
Output voltage?® Output Apparent Current rating | Terminology
Uqe current® power<* of overcurrent
Isc S protective
device®
VAC vV DC A VA - UL 62368-1" NEC / UL
60950-1/ UL
1310
- - - Does not - PS1 -
exceed 15 W
after 3 sec
- - - Does not - PS2 -
after 5 sec
U, <30 Uy, <30 <8,0 <100 - LPs" Class 2
- 30< U, <60 < 150/Uq <100
Uy, <20 Uy,c <20 <50
20 < Uy =30 20 < Uy =30 <1000/Uqq <250 £100/Uqc LPs? Class 2
- 30 < Uy, <60 <100/Uqy¢
<30rms (42.4 20 < Uy, <30 - - PS3 SELV
peak)

LPS": Limits fo

For non-sinusoid
b J..: Maximum o
¢S (VA): Maximy

4 Measurement
PTC device orin

f Refer to Figure

2 U,.: Output voltage measured with all load circuits disconnected. Voltages arefor substantially sinusoidal AC and

r inherently limited power sources

al AC and DC with ripple greater than 10 % of the peak, the ‘peak voltage shall not exceed 42,4 V.
utput current with any non-capacitive load, including.a-short-circuit.
m output VA with any non-capacitive load.

f Isc and S are made 5 s after application of thetload if protection is by an electronic circuit and 60
other cases.

A2.1 for an additional depiction of PS1,/RS2, and PS3 circuitry.

ripple free DC

b in case ofa

LPS2: Limits fo

@ U, Output vol
For non-sinusoid

® Js: Maximum o
¢S (VA): Maximy

d Current limiting
bypassed.

The reason for n
available to caus

€ The current rat
with a current eq

r power sources not inherently:litmited (overcurrent protective device required)

age measured with all load cireuits disconnected. Voltages are for substantially sinusoidal AC and
al AC and DC with ripple greater than 10 % of the peak, the peak voltage shall not exceed 42,4 V.

utput current with any aon=capacitive load, including a short-circuit, measured 60 s after applicatio
m output VA with anyjnon-capacitive load measured 60 s after application of the load.

impedances in-the equipment remain in the circuit during measurement, but overcurrent protectiv

aking measurements with overcurrent protective devices bypassed is to determine the amount of
e possible overheating during the operating time of the overcurrent protective devices.

ripple free DC

h of the load.

P devices are

energy that is

ngs of overcurrent protective devices are based on fuses and circuit breakers that break the circui[ within 120 s

f Refer to Figure A2.1 for an additional depiction of PS1, PS2, and PS3 circuitry.

(ANSI) on behalf

©IEC. This material is reproduced from IEC 62368-1 Ed. 4.0 b:2023 with permission of the American National Standards Institute

of the International Electrotechnical Commission. All rights reserved.
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4000 W

Power

100 W

15w

su0778a

©IEC. This mate
(ANSI) on behalf

of the Intern

‘i?s:)

\)\/

Figure A2.1

Illustration of Power Source Classification

OQQ

Fial is reproduc; %gn IEC 62368-1 Ed. 4.0 b:2023 with permission of the American National §

Electrotechnical Commission. All rights reserved.

tandards Institute
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A2.3 SAFETY EXTRA LOW VOLTAGE (SELV) CIRCUIT — An isolated secondary circuit that under
normal operating conditions and single fault conditions provides a voltage that is 30 V rms (42.4 V peak) or
60 V DC or less. The current may exceed Class 2 limitations. These circuits are derived from a source
evaluated to UL 60950-1 for the application of these requirements.

CONSTRUCTION
A3 Enclosures and Electrical Insulation
A3.1 Flammability

A3.1.1 Enclosures containing Class 2, LPS or SELV circuits shall be noncombustible, or a polymeric
material that cpmpties-with—Table-A34-

Exception No.|1: This requirement does not apply to small parts not exceeding 0.122,iR%(2 cm®).

Exception No.|2: This requirement does not apply to materials with an exposed'\edge not ekceeding 0.04
inches (1 mm)|thick and sandwiched between two metal parts.

Exception No.|3: Enclosures containing 15 watt or less circuits are not réquired as specified in footnote b
of Table A3.1.



https://ulnorm.com/api/?name=UL 962 2024.pdf

APRIL 18, 2024 UL 962 185
Table A3.1
Enclosure Flammability
Minimum flammability ratings for enclosure material ®
Furnishing type Energy source
PS1, or 15 watts or less® PS2, or Class 2 or LPS PS3, or SELV
Portable HB HB V2
Motors and heating
Stationary HB V-1 5V
Fixed HB V-1 5V

materials.

® Enclosures ar

@ or complies with UL 746C, 12 mm flame test for HB, 20 mm flame test for V-0, V-1, V-2 materials, and 127 mm fl

a

me test for 5V

b not required on the load side of the power source but if provided shall be rated HB minimum.

A3.2 Relatiy

A3.2.1

A pq
mechanical v

ye thermal index

measured dufing the normal temperature test.

Exception: W
the polymeric

A3.3 Electr

A3.3.1 A po
parts that wasg
in the table fo

A4 Motors
A4.1 A motd
a) The
tempe

b) A

material is not required to have an RTI rating.

cal properties

r shall comply with ohe of the following forms of protection:

rature protectionincorporated with the motor construction;

requirgmentsin’Protective Controls, 35.4;

c) The

use of a device responsive to motor current;

lymeric material used as the enclosure or in direct contact/of live parts
ith impact RTI and electrical temperature RTI of at lgast’the temperatu

hen the temperature measured during the normaldemperature test is 50 °C (

ymeric material used in direct contact with or within 1/32 inch (0.8 mm) of ¢
not evaluated under the component'standard shall have a HWI property that
- Material Property Considerations)in UL 746C. CTl and HAI ratings are not req

self-protected combination motor(s) and motor(s) controller shall con

shall have a
'e of the part

22 °F) or less

Lirrent-carrying

is as indicated
uired.

requirements i UL 1004-1 and either UL 1004-2 or UL 1004-3 as approprigte for the over

hply with the

d) The use of a circuit that disconnects power or reduces power from the motor in a sufficiently

short ti

me to prevent a risk of fire as determined by Protective Controls, 35.4; or

e) Motors that limit exposed motor surfaces (a case on an enclosed motor or a winding on an open

motor) to 150 °C (302 °F) while wrapped in cheesecloth.
A5 Heating Loads
A5.1 The heating device shall comply with UL 499.

Exception: An upholstered furnishing with a heating pad shall comply with Sections 38 and 80.
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A6

AG.1

Interconnecting Cables

Table A6.1
Interconnecting Conductors and Cable Types

Cables shall be rated for the intended temperature, power and voltage as indicated in Table A6.1.

Furnishing

Allowable interconnecting conductors and cable types

type Potential energy source

PS1, or 15 watts or less® PS2, or Class 2 or LPS

PS3, or SELV

Portable

AorBorC BorC

Stationa|

Fixed

BorC
BorC

AorBorC
AorBorC

[y

C
¢

A) The conductqg

B) Cords or cabl
enclosure in acc]
type cord with a
0.013inch (0.33

C) The cable or
average jacket t
outside a fire en

D) 15 watts or le|

I or cable shall be rated for the intended temperature, power and voltage.

bs not evaluated as a part of the component product requirement and not contained\within a metal
brdance with Table A3.1 shall be a jacketed type CL3, CL3R, CL3P, Power-limited Circuit Cable or]
Minimum 0.013 inch (0.33 mm) jacket thickness or the combined conductor ahd\yacket thickness n
mm). Individual conductors may not be utilized outside a fire enclosure orwithout an overall jacke

ord shall comply with Power Supply Connections, Section 10, or other jacketed type cord with a n
ickness of 0.015 inch (0.38 mm) and with a VW-1 flammability rating«Individual conductors may n
losure or without an overall jacket covering. SPT-2 and SPT-3 cord types are acceptable.

5s under any loading condition. See A12.1, Circuit Power Limit Measurement Test (Other Than PS

or polymeric
other jacketed

bt less than

covering.

inimum

ot be utilized

1/PS2/PS3).

A6.2 Each in
between parts|
in A6.3.

A6.3 A pull 1
perpendicular
a single mong

conductors. There shall be no breaking.of the conductor or loosening of the conductor conne

ternal cable or conductor provided for wiring between components or for in
(e.g. cord to connector contacts, internal motor, etc.) shall be subjected to the

orce of 20 pounds (89 N) shalllbe applied for 1 minute to each conductor
to the plane of the entrance to-the conductor connection. If the conductors ar
lithic cable the test may-be’ conducted on the cable assembly instead of

A7 Connectors

A7.1 Aconn
a) UL 4

b) UL 2

bctor shall comply with one of the following:
98;
459;

terconnection
test specified

in a direction
¢ bundled into
the individual
ctions.

c) UL 1977, provided the connector meets voltage and current requirements for the intended load
and the material RTI is suitable for the maximin temperature on the connector developed in the
Temperature Test. UL 1977 connectors shall meet minimum flammability class rating of HB, V-2, V-

1, V-0,

VTM-2, VTM-1, or VTM-0;

d) A connector located in a SELV circuit that during the Temperature Test does not exceed 50 °C
and the connector is manufactured from a polymeric material with a minimum electrical RTI of
70 °C; or

e) A connector located in a class 2 or LPS circuit during the Temperature Test does not exceed

50 °C.

A7.2 A unit with multiple Class 2 / LPS supply or load connections where interconnection could
cumulatively exceed Class 2 / LPS limits shall be provided with means that prohibit such interconnection.
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PERFORMANCE

A8 General

A8.1

A Class 2, LPS or SELV motor operated product shall comply with the following:

a) A motor that only operates when the user is present and when activated by the user with a
momentary contact switch is not required to be subjected to the Running Overload Motor Test,
Section A9.

b) A furnishing where the motor operation is automatic or the motor can operate without the
presence of the user shall comply with the Running Overload Motor Test, Section A9.

A9 Runnin

A9.1 The cs
minimum of t
layers of Ch
cheesecloth,
by 28, that is

any square centimeter, there are 13 threads in one-direction and 11 threads in the other di

shall be no
temperature ¢
(302 °F). The

aré not required to be subjected to the Running Overload Motor Test.

otor operated furnishings shall comply with the Locked Rotor Test, Sectig
ed to the locked rotor tests in UL 1004-1, UL 1004-2, or UL #004-3 and
ntative of the conditions in the end use product.

of the motor under investigation shall be subjected to thedest.
Overload Motor Test

se of an enclosed motor or the windings of an*open motor shall be thermo
nree thermocouples. The case, windings or body of the motor shall then be W
bese Cloth. The risk of fire indicator (Cheesecloth) is to be double-laye
funning 14 — 15 square yards per pound (26 — 28 m?/kg) per layer, and having
for any square inch there are 32 threads in one direction and 28 in the othe

gnition (charring or discoloration “is acceptable) of the cheesecloth and
n [the case on an enclosed motor or a winding on an open motor] shall not ¢
Dielectric Voltage-Withstand Test shall be conducted immediately followin

dance with UL

n A10, unless
the testing is

toupled with a
rapped in two
red, bleached
a count of 32
r direction (for
ection). There
the maximum
bxceed 150 °C
g the running

overload test|while still heated. The test shall be conducted in accordance with Section| 71, Dielectric
Voltage-Withgtand Test, except at the potentials shown in Table A9.1 for low voltage motors.
. Table A9.1
Test Potentials for Low Voltage Motors
Unit voltage rfating, Condition A Condition B
volts
Test potential | Test potential Time, Test potential Test potentid| Time,
VAC VDC seconds VAC VDC 1 seconds
42.4 ac peak or60 dc 500 700 60 600 850 : 1
or less

A9.2 The Running Overload test shall be carried out by operating the motor under Normal Load; and
then increasing the load so that the current is increased to the point just below where the power supply or
controller limits the current to the motor(s). Supply voltage shall be maintained at its original value.

A9.3

In accordance with 36.6 if the furnishing has a control that limits the operation time, the test

duration of the overload test shall be conducted based on the controller limiting the operation of the
device. Single component faults within the controller circuit shall be considered.

A10 Locked Rotor Test

A10.1

Three samples of the motor are used for this test. The motor is to be thermocoupled with a

minimum of 4 thermocouple on the windings or case for a totally enclosed motor. The motor shall have
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cheesecloth loosely drabbed around the motor. The motor shall be mounted on a surface with the rotor
locked. If the power supply or controller provided with the product is used to provide voltage, it shall have
any overload protection defeated, including software unless it was evaluated in accordance with 24.1.1 (d)
or (e) and 36.3. The motor is to be operated at the voltage used in its application and with its rotor locked
for 7 hours or until steady conditions are established. The Dielectric Voltage-Withstand Test shall be
conducted immediately following the locked rotor test while still heated. The test shall be conducted in
accordance with Section 71, Dielectric Voltage-Withstand Test, except at the potentials shown in Table
A9.1 for low voltage motors.

Exception: If a power supply is used with an evaluated foldback system, then the power supply is not
required to be evaluated to 24.1 (d) or (e) and Protective Controls, 35.4.

A10.2 There shall be no ignition (charring or discoloration is acceptable) of the cheesecloth and the
maximum temperature on [the case on an enclosed motor or a winding on an open motor] shgll not exceed
150 °C (302 °H). It shall comply with Section 71, Dielectric Voltage-Withstand Test.

A10.3 As an|alternate to A10.1 for totally enclosed motors that have not been @valuated
motors shall bg prepared the same as in A10.1, except a power source shall be,ised to pro
current to the motor without any protection circuit operating. The outside of the motor shall b

to 24.1.1 the
vide sufficient
e draped with

cheesecloth. |
cheesecloth nj
the cheeseclo
inside a secorn
enclosure if th

A10.4 There
indication of 4
exposed, eithq

A11 Circuit
| A11.1 Delete
| A11.2 Delete
| A11.3 Delete
A12 Power

A12.1 Circu

the motor is enclosed in a secondary metal enclosure, such” as the leg g
ay be placed on the outside of the secondary enclosure and'if the leg is op€
h shall be placed inside the leg in contact with the motor.\If the test is perform
dary metal enclosure, such as a leg, temperatures shall be measured on the
b user may contact the surface.

shall be no ignition (charring or discolorationis acceptable) of the chees
fire, such as insulation on leads discolored’or melted. the maximum tempe
r the motor or secondary, enclosure shall'not exceed 90 °C (194 °F).

Power Limit Measurement Test
d

d

d

Limitation Test Methods

|t powerlimit measurement test (other than PS1/PS2/PS3)

f a table, the
n at one end,
ed with motor
outside of the

ecloth or any
rature on the

A12.1.1 Ade

termination shall be made as to which points in the circuit are capable of deliv

ring a power

greater than 15 watts for more than 5 seconds into an external variable resistor connected singly between
each point in the circuit and its supply return (circuit common). See A12.1.2.

A12.1.2 To determine the points capable of delivering a power of more than 15 watts, the external
resistor is to be set for maximum resistance before being connected to the circuit under investigation. The
external resistor is to be adjusted until the maximum wattage is consumed as indicated by a peak reading
of the wattmeter. A reading of greater than 15 watts indicates that the points are capable of delivering
greater than 15 watts. The external resistor is to then be moved, point by point, from the point farthest from
the load to other points toward the load side of the circuit until a point is reached where the maximum
power consumed by the external resistor (as indicated by a peak reading of the wattmeter) is not more
than 15 watts. During the test, the appliance is to be connected to a source of supply and operated as
specified in the Temperature Test, Section 68.
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Exception: When the portion of the appliance in question is tested separately from the main body of the
appliance, the source of supply and loading are to be equivalent to those supplied to the circuit within the
appliance when the appliance is operated as specified in the Temperature Test.

A12.1.3 With reference to A12.1.1, when a thermal or overcurrent protective device operates during the
test, a shorting switch is to be connected across the protective device in the closed position. The external
resistor is to be adjusted for maximum resistance before being connected in the circuit. The external
resistor is to then be adjusted so that the power it dissipates is 15 watts as indicated by the wattmeter
reading. The switch across the protective device is to then be opened and the time required for the
protective device to open is to be recorded. When the protective device opens the circuit in 5 seconds or
less while the resistor is dissipating 15 watts, the first circuit point not capable of delivering more than 15

watts has bee

n located.

A12.2 Poweér measurement for worst-case power source fault (PS1/PS2/PS3 circuits

A12.21 Wit
a)Atp
b) Wit
maxini
shall b
c) Sho

©IEC. This mate
(ANSI) on behalf

A12.2.2 Measure the maximum power as specified\and classify circuits supplied by the

according to A

n reference to Figure A12.1:

oints X and Y, insert a wattmeter (or a voltmeter, VA, and a currentmeter, |A).
hin the power source circuit, simulate any SINGLE FAULT ‘€ONDITION tha
um power to the circuit being classified. All relevant compaonents in the power
e short-circuited or disconnected one at a time at each measurement.

rt-circuit of the output terminals is also considered o be an abnormal operating

rial is reproduced from IEC 62368-1 Ed. 4.0 b:2023 with.permission of the American National §
of the International Electrotechnical Commission. All rights reserved.

2.2A, A2.2B or A2.2C.

©IEC. This mate
(ANSI) on behalf

A12.23 Ifa
at 125 % of th

©IEC. This mate
(ANSI) on behalf

A1224 Ifa
at a point just

rial is reproduced from IEC 62368-1 Ed.-4.0 b:2023 with permission of the American National §
of the International Electrotechnical'‘Gammission. All rights reserved.

e current rating of the.overcurrent protective device.

rial is reproduced fronTIEC 62368-1 Ed. 4.0 b:2023 with permission of the American National §
of the International Electrotechnical Commission. All rights reserved.

below-the current at which the power limiting device or circuit operated.

t will result in
source circuits

conditions.

tandards Institute

power source

tandards Institute

h overcurrent protective device operates during the test, the measurement shall be repeated

tandards Institute

power limiting device or circuit operates during the test, the measurement shall be repeated

en-the tests are repeated, a variable resistance may be used to simulate t

he component

a) Wh

under fault.

b) To avoid damage to the components of the normal load, a resistor (equal to the normal load)
may be substituted for the normal load.

NOTE: Experime

ntation can be used to identify the single component fault that produces maximum power.

©IEC. This material is reproduced from IEC 62368-1 Ed. 4.0 b:2023 with permission of the American National Standards Institute

(ANSI) on behalf

of the International Electrotechnical Commission. All rights reserved.
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Figure A12.1
Power Measurement for Worst-Case Power Source Fault

Watt meter

Power source circuit Load circuits

20
[~ ]
@ Y

0=

su0777

V —voltage sourcg
R, — internal resistance of the power source

I, — current from the power source

V,, — voltage at thg points where determination of PS power is made
Ly, — normal load

©IEC. This materjal is reproduced from IEC 62368-1 Ed. 4.0 b:2023 with permission of the American National Sfandards Institute
(ANSI) on behalf ¢f the International Electrotechnical Commission? All rights reserved.
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ANNEX B (normative) — HEATED GLAZING UTILIZING CONDUCTIVE COATING TECHNOLOGY

INTRODUCTION

B1 Scope

B1.1 The technology used for this application consists of a conductive coating mocularly bonded (heat

fired) into the glazing. These requirements do not cover adhesive applied systems or separate membrane

systems. Other technologies may require additional considerations.

B1.2 These requirements address glazing intended to be mounted into a building structure. A permanent

wiring system (not a cord and plug connected system).

CONSTRUCTION

B2 General

B2.1 The hdated glazing system power shall be supplied by a class "A' GFCI'.

B2.2 Glazing shall comply with ANSI Z97.1, Class A requirements.

B2.3 Glazing surface temperatures shall not exceed 70 °C (158<F).

B2.4 Any ddad metal in contact with the glazing system shallbe bonded to a ground lead.
B25 The g

permanent wi

azing shall be supplied with a length*of AC, MC, Flexible Conduit, or
[ing method as specified in ANSI/NFPASZ0.

B3 Articulating Glazing Assemblies

B3.1 Heated glazing assemblies that-move (slide, pivot, rotate and the like) shall be p
means to transmit power to the heated glazing which does not present a risk of fire, shock or

B3.2 Condugtors shall not be-ess than 18 AWG stranded copper and shall be provided w
jacket for meghanical protection? Other means (electrical slip rings, sliding contacts, etc)

power to the [articulated heated glazing assembly may be used but shall be enclosed, cq
requirements [for that cemponent, comply with the temperature, dielectric voltage withstan

other suitable

rovided with a
casualty.

ith a sleeve or
o transmit the
mply with the
1 test, and the

after the 6000

Grounding-Impedance-Test, Section 70, after the 6000 cycles test.
B3.3 Mechanicalarticulating joints, pivots, glides, etc. shall show no visible signs of wear
cycle test.

B3.4 An articulating system that is moved by any means other than manual activation by a single

individual shall comply with the requirements in Mechanical enclosures and guards
considerations, 11.3, and Controls, Section 35, if applicable.

PERFORMANCE
B4 Power Input Test

B4.1
glazing system shall be operated at the maximum rated voltage at 60 Hz. The measured
shall not exceed 105 % of the rated input wattage.

— Mechanical

Samples shall be supplied in the minimum and maximum wattage per square unit area. The heated

input wattage
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B5 Normal Temperature Test

B5.1 The heated glazing assemblies shall be mounted in a framing system as intended in the actual
installation. The framing system may be arranged differently than shown in Figure B5.1. The framing
system shall take into consideration the recommended installation as shown in the installation instructions.
The arrangement of the framing system for test purposes shall create the maximum temperature on the
heated glazing system and on the building wiring system. The temperature limits shall comply with Table
68.1 for the material employed and the specific limit specified in B2.3 for the heated glazing surface.
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Figure B5.1
Normal Temperature Test
Method A

Top View

I —

S5606
Method B

Heated Surface

Top View

Front View

$5607
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B6 Test Installation

B6.1 Tests shall be conducted on each type of heated glazing assembly. When the glazing assembily is
manufactured in more than one type, tests are to be conducted on as many types and sizes as required to
determine compliance with the requirements.

B6.2 The heated glazing assembly shall be tested in a structure similar to that in Figure B6.1 constructed
to accommodate the product.

Figure B6.1
Heated glazing assembly testing structure

S5608

B6.3 The temperature of the room and the entire test structure within the room shall be petween 50 —
104 °F (10 — 4D2C)throughout the test.

B6.4 The test structure in which the heated glazing shall be installed consisted of a back wall, one side
wall, a ceiling, and a floor. The combustible floor below the heated glazing assembly consisted of two
layers of 3/4 inch (19 mm) thick plywood over trade size 2- by 4-inch [nominal 1-1/2 by 3-1/2 inch (38- by
89-mm)] floor supports placed on 16 inch (405 mm) centers. The floor under the heated glazing assembly
extended at least 4 feet (1.2 m) in front of the assembly. The side wall shall be placed perpendicular to the
back wall. The floor and walls extended at least 4 feet beyond the heated glazing assembly. The side,
back walls, and ceiling each consisted of one thickness of 3/4 inch (19 mm) thick plywood. The test
structure is to include a 3/4 inch (19 mm) thick plywood ceiling located 8 feet (2.4 m) above the floor and
extending not less than 4 feet (1.2 m) beyond the heated glazing assembly. The heated glazing assembly
shall be installed in the test structure at the minimum ceiling and floor clearances specified by the
installation instructions. The assembly shall be located a minimum 2 feet (0.6 m) from the walls. All wall,
floor, and ceiling surfaces of the test structure shall be painted flat black.
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B7 Temperature Measurement

B7.1 Temperatures shall be measured using Type J (iron-constantan) thermocouples of 18 AWG (0.82
mm?) to 24 AWG (0.21 mm?) wire.

B7.2 The ambient temperature shall be determined by using a thermocouple that is shielded by being
located centrally within a vertically oriented 6 inch (152 mm) length of aluminum-painted 2 inch (50 mm)
steel pipe complying with ANSI B36.10-1979, open at both ends.

B7.3 The shielded thermocouple shall be located 6 inches (152 mm) away from the side wall, 4 feet (1.2
m) above the floor or centered vertically between the floor and ceiling, and a distance of 2 feet (0.6 m) in

front of the as

sembly.

B7.4 Therm
brazing or we

B7.5 Therm
the wires. The
the point of m
paper tape.

B7.6 Therm
taped to the s
temperatures
be measured

B7.7 Therm
as required to

B7.8 When
are to be plac|

Exception: Wi
diameter or W
the center of 1

B7.9 Therm
measure max

a)A8

bcouples are to be attached to metal surfaces by screws, rivets, or by \si
ding of the tip to the metal surface.

bcouples shall be secured to wood surfaces by staples placed over, the insul
thermocouple tip is to be depressed into the wood so as to be flugh with the w
easurement and held in thermal contact with the surface at that point by preg

bcouples shall be attached to surfaces and electrical{components by being
urface in a manner to maintain thermal contact with the surface. Materials an

on the surfaces of the conductor insulation.

bcouples were placed on floor and ceiling surfaces of the test structure at va
measure maximum temperatures during tests.

ed on the heated glazing assembly mounting frame at representative points of

hen a point or line contact of a spacer with an enclosure is not greater than 1/8
idth, thermocouples are.to be placed on the test enclosure at points 1/2 inch (
he point or line contact.

pcouples shall be attached to the heated glazing assembly at various locationg
mum tempetatures during the tests. A minimum number of locations included

to 12.ihch grid on the heated glazing exterior surface. (See Note 1).

b) Atp

ver soldering,

pted portion of
ood surface at
sure-sensitive

cemented or
d parts whose

were measured are included in the table below. Temperatures on electrical conpductors are to

rious locations

test enclosure elements are in_gaontact with the glazing assembly or frame, {hermocouples

contact.

inch (3.2 mm)
12.7 mm) from

as required to
the following:

oints of thermal contact of the glazing mounting frame to the combustible build

ng structure.

c¢) At the point the wire leads exit the heated glazing assembly spacer.

d) Between the heated glazing and the spacer between glazing panes.

e) On the leads where the leads from each glazing assembly meet and are connected to the
building wiring system within a junction box.

f) On the conductors within the cable assembly supplying the junction box. Or if of a type such as
MC or AC cable on the cable jacket. The conductors or jacket shall be wedged against the glazing
frame assembly for at least 6 inches so that thermal contact is made. The building supply
conductors were routed in the center glazing frame.

Note 1 — Thermocouples may be used provided thermal contact can be maintained. A thermestesiometer type instrument may be
used as a referee method. The National Institute of Standards and Technology developed the instrument in the 1980’s; however, they
are not produced commercially.
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Note 2 — If the thermestesiometer is used the limit shall be 53 °C based on comparison testing between the thermestesiometer and
thermocouples contained in UL's Research Report dated April 28, 2003.

Note 3 — The glazing temperature limit addresses contact by small children and the elderly who cannot respond to the sensation of
heat as quickly as normal healthy adults. Refer to UL's Research Report dated April 28, 2003.

B7.10 The temperature test is to be conducted at any ambient temperature 50 — 104 °F (10 — 40 °C) and
corrected to an ambient of 77 °F (25 °C).

B7.11 The heated glazing assembly shall be connected as specified in the normal temperature test the
regulating thermostat was short-circuited.

B8 Abnormal Temperature Test

B8.1 The tegt configuration shall be as indicated in the Normal Temperature Test, Section’'B

o

B8.2 The heated glazing side is to be covered with a minimum 1/4 inch (6,4 mm) thigk fir plywood
painted flat black facing the glazing. The plywood shall be held in thermal-gontact with the glazing.
Thermocouplgs shall be attached as specified under the normal temperature.testto the plywood surface.

B8.3 This test is intended to address materials such as combustible, drapes, blinds and otHer furnishings
being in contagt with the heated glazing surface. The maximum température shall not exceed 90 °C on the
combustible suirface.

B9 Dielectric Voltage Withstand Test

B9.1 The didlectric voltage withstand test shall be conducted while the heated glazing is at|the maximum
temperature gttained in normal use. The test shall_be conducted as specified in Section|71, Dielectric
VoItage-Withsj:and Test, except the test shall be conducted at a potential of 3000 Vac applied between live
parts and deadl-metal parts.

B10 Abnormal Heat Cycling Test

B10.1 A reptesentative sample shall be installed as specified under the normal temperature test. The
voltage shall e adjusted to 110 %.0f rated voltage. The heated glazing shall be operated fqr 6000 cycles
of heating to mjaximum temperdture and cooling to room temperature.

B10.2 The glazing systemiresistance shall be measured prior to the start of the cycling test and again at
the conclusior]. The resistance shall not increase more than 10 %. The connections betwegn the glazing
and the conduftive coating shall be unaffected.

B11 Insulatipn.Resistance and Leakage Current as a Result of Moisture and Broken $eal

B11.1 General

B11.1.1 As a result of the Insulation Resistance Test the glazing shall not crack or rupture there shall be
no arcing or electrical tracking that occurred on the conductive coating the power leads shall remain
bonded to the conductive coating insulation resistance shall be greater than 50,000 ohms and the system
shall comply with Section B16, Leakage Current Test. There shall be no electrical or mechanical risks of
fire, electric shock or injury to persons.

B11.2 Method |

B11.2.1 The glazing seal was breached by drilling a minimum of one 1/4 inch (6.4mm) diameter hole for
every 4 inches (101.6 mm) of spacer along one edge. Immediately following conditioning, the insulation
resistance between live parts and accessible dead-metal parts was measured.
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B11.2.2 The of the heated glazing system with a broken seal was placed in a moist a

ir conditioning

chamber having a relative humidity of 88 +2 % at a temperature of 32.0 +2.0 °C (89.6 +3.6 °F) for 48

hours.

B11.2.3 The insulation resistance shall be measured by one of the following methods:

a) By a magneto 1 meg-ohmmeter that has an open circuit output of 500 V;

b) By a voltmeter having an internal resistance of at least 30,000 ohms and using a 250 V dc

circuit, by equivalent equipment;

c¢) For units without accessible dead-metal parts, the insulation resistance was measured using a

piece of metal foil with an area of 10 by 20 cm in contact with the glazing system ed
seal a i i

B11.2.4 Follpwing the cycling test while heated the glazing system was subjected t
Dielectric Voltage Withstand Test.

B11.3 Methpd Il

B11.3.1 A sample of the heated glazing system with a broken seal shall be mounted as s
normal tempgrature test. The glazing seal shall be breached by drilling*a hole large enough
into the spacg between the inner and outer glass panes. The windew was filled with the
described belpw such that the heating element or coating was sUbmersed to a depth of 1 in
The hole was|covered with adhesive paper tape such that it reduced evaporation but will all
to escape if dgveloped.

B11.3.2 Thgglazing system shall be filled with a solution of 8 grams of table salt per liter of
to the depth specified above simulating a failed seal:The orientation of the supply leads wa
in the installafion instructions. If no orientation was’described the test shall be repeated v
leads both supmersed and with the line side lead submersed.

B11.3.3 Theg

temperatures|are stabilized.

B11.3.4 Thqginsulation resistance‘shall be measured by one of the following methods:
a) By @ magneto 1 meg-ohmmeter that has an open circuit output of 500 V;

b) By
circuit

a voltmeter-having an internal resistance of at least 30,000 ohms and usir
by equivalent equipment;

ge spacer and

b Section B9,

pecified in the
to pour water
water solution
ch (25.4 mm).
bwed pressure

distilled water
5 as described
ith the supply

glazing system shall then(be operated as specified in the normal temperature test until

g a 250 V dc

c¢) For|units”without accessible dead-metal parts, the insulation resistance was mez

sured using a

piece ofmetat-foitwitthranmareaof 46 by-20—cmincontactwith-thegtazingsystem—ed
seal away from the area which was slit.

e spacer and

B11.3.5 Following the cycling test while heated the glazing system was subjected to Section B9,

Dielectric Voltage Withstand Test.
B12 Thermal Shock Tests

B12.1

Following the overvoltage (+10 % rated voltage) temperature test and while still hot, the interior

and exterior glass shall be contacted with a wet rag previously immersed in melting ice water 32 °F to
38 °F (0 °C to 3.3 °C) to simulate a cleaning or cold water spillage operation. Following this, the interior
and exterior glass was permitted to reach thermal equilibrium and then shall be sprayed with a fine spray
of ice water 32 °F to 38 °F (0 °C to 3.3 °C). There shall be no evidence of cracking of the glass or other
visible damage.
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