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PART 1 — ALL DISPLAYS
INTRODUCTION
1 Scope

1.1 These requirements cover non-refrigerated or non-heated commercial displays and other case
goods used in retail establishment, including bakeries and restaurants. The term display(s) will be used to
refer to all of the types of products covered by this standard. The products are used in accordance with the
National Electrical Code, ANSI/NFPA 70. They are intended for dry, damp, or wet locations. These
displays include both electrified and non-electrified products and may include, but are not limited to:

a) Displays

1) Shelving units (Gondolas);

2) Merchandise kiosks (such as the mini-stores in the middle of a.matl);
3) Point of Sale (POS);

4) Motorized displays;

5) Hanging displays;

6) Wall systems;

7) Showcases;

8) Display Cases;

9) Product platforms;

10) Temporary Displays

b) Cagh stations

1) Cash Wraps;

2) check-ouit'stands (motorized and non-motorized); and

c) Other types-of retail fixtures or case good

1) Retail use disinfecting equipment;

1.2 These requirements cover products rated 600 V ac or less, including those powered by primary or
secondary batteries.

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 14.1.

2.3 ACCESSORY - An optional part that electrically and/or mechanically interfaces with the basic
displays and is intended to be attached to the displays by the user or installer. Subassemblies field
assembled to form the basic displays are not accessories.
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2.4 APPLIANCE CONNECTOR — The mating part of the appliance coupler integral with, or intended to
be attached to, the power supply cord.

2.5 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.

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

2.7 APPURTENANCE - Accessory objects on a displays such as a door, drawer, or a sliding work
surface.

2.8 BATTER]Y — General term for:

a) Any single energy cell; or

b) A grpup of energy cells connected together either in a series and/or parallel configyration.

May be ready
multi-cell batte

for use or may be an installed component. The term "battery(ies)” shall refe¢r to single or
ries.

2.9 BATTER
or without prot

Y PACK — A battery which is ready for use, contain€d‘in a supplemental rigid enclosure, with

ective devices.

2.10 BATTE

electrically rec

2.11 BATTE
212 BATTE
and replacem
the product.

2.13 BATTE
electrolyte cor
allowed to esd
or wet.

2.14 BELLO

RY, PRIMARY — A battery that can only-bé discharged once. It is not de
harged and must be protected from a charging current.

RY, SECONDARY - A battery that istintended to be discharged and recharged

RY, TECHNICIAN-REPLACEABLE — A battery intended for use in a product in
ent of the battery will bedone only by a person who has been trained to serv,

RY, VENTED — A'lead acid storage battery the electrodes of which are made 9
sists of a solution of sulfuric acid in which the products of electrolysis and ey
ape freely-{o;the atmosphere. These batteries have commonly been referred

NS\ ~~A telescoping guard that hinders someone from contacting a hazardous

signed to be

many times.

which service
ce and repair

f lead and the
aporation are
to as flooded

part.

2.15 BRANCH CIRCUIT — The circuit conductors between the final overcurrent device protecting the
circuit and the outlet(s).

2.16 Deleted

2.17 CASH WRAP (POINT-OF-PURCHASE or CHECKOUT STAND) — Location where the customer
pays for the product being purchased.

218 Deleted
2.19 CHANNEL - A passage intended for the routing and holding of communication wiring, low-voltage

wiring, and wiring having functional insulation plus a layer of supplementary insulation. A channel is not
required to provide mechanical protection, and is not evaluated as an enclosure.
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2.20 CHECKOUT STAND - See the definition of Cash Wrap in 2.17.

2.21

National Electrical Code, ANSI/NFPA 70. Such a circuit shall comply with:

CLASS 2 CIRCUIT — A circuit having power and voltage limitations as defined in Article 725 of the

a) The Standard for Low Voltage Transformers — Part 3: Class 2 and 3 Transformers, UL 5085-3; or

b) The Standard for Class 2 Power Units, UL 1310.

2.22 COMMERCIAL — A place in which business is transacted, such as an office building, factory,
warehouse, retailer, or similar location, and which is not a residence.

2.23 CONN
adjacent unitg

2.24 Delete

2.25 CONT
relied upon as
an efficiency
normal or abn

2.26 CONT
other than a t

display’s opetation or that controls a display function.

2.27 Delete

2.28 CONT
regulates the
thermal cutou
persons, is cg

2.29 CONT
reduce the ri
abnormal ope
relied upon fd
the protective
of the control.

FCTOR, UNIT-TO-UNIT MECTHANICAL — An assembly that Is used to conne
for the purpose of providing mechanical support between the units.

i

ROL, AUXILIARY — A device or assembly of devices that provides a function

an operational or protective control, and therefore is not relied upon for safety
control not relied upon to reduce the risk of fire, electric(shock, or injury to
ormal operation of the end product is considered an auxiliary control.

ROL CIRCUIT — A system of components that:may include programmable
hermal protector or a motor current protector‘that has the ability to detect the

o

ROL, OPERATING — A device'or assembly of devices, the operation of w
end product during normal-operation. For example, a thermostat, the faily
t/limiter or another layer of\protection would reduce the risk of fire, electric shq
nsidered an operating control.

ROL, PROTECTIVE — A device or assembly of devices, the operation of which

ration of thevappliance. For example, a thermal cutout/limiter, or any other
r normakand abnormal conditions, is considered a protective control. (During
controlleircuit, the protective functions are verified under normal and single-f

Ct two or more

al utility, is not
. For example,
ersons during

logic devices

condition of a

hich starts or
re of which a
ck, or injury to

is intended to

sk of electric shock, fire or injury to persons during normal and reasonably anticipated

control/circuit
the testing of
qult conditions

2.30 CONTROL, TYPE 1 — The actuation of an automatic control for which the manufacturing deviation
and the drift (tolerance before and after certain conditions) of its operating value, operating time, or
operating sequence has not been declared and tested under this standard.

2.31 CONTROL, TYPE 2 — The actuation of an automatic control for which the manufacturing deviation
and the drift (tolerance before and after certain conditions) of its operating value, operating time, or
operating sequence have been declared and tested under this standard.

2.32 CORD CONNECTOR (outlet) — A female contact device that is wired or molded on flexible cord and
intended to be installed as part of a display’s wiring system to supply current to utilization equipment.

2.33 CRITICAL COMPONENTS — Any component that if changed may have an effect on the safety or
performance of the displays or that is restricted by the construction requirements.
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2.34 DEAD METAL PART — Any metal part that is not intended to carry current.

2.35 DIRECT AND INDIRECT CONTACT OF LIVE PARTS — A non-metallic part is considered in direct
contact of 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 another non-metallic material that is in direct contact.

2.36 DISPLAY — A product that is intended to dispense, display or store merchandise and may include
customer interaction. For this standard it may include any of the items listed in 1.1.

2.37 DISPLAY CASE — See the definition of Showcase in 2.76.

2.38 DISPLAY ELECTRICAI TYPES:

a) FIXED DISPLAYS - Intended to be permanently connected electrically to a source|of supply and
the building.
b) PORTABLE DISPLAYS — A small display that meets all of the following;
1) Not secured to the building structure unless provided with”a securement means that
allows the displays to be removed without the use of tools;
2) Connected electrically to an electrical source of supply with a power supply cord and
plug; and
3) Likely to be frequently relocated due to its small size and weight (A product that allows an
average person to pick it up without tools.er€quipment. A mass exceeding 4( Ibs (18 kg) is
not generally considered to be portable.)
c) STATIONARY DISPLAYS:
1) Connected electrically to. an“electrical source of supply with a power supply cord and
plug; and
2) Unlikely to be frequently relocated due to size, weight or configuration or intended to be
fastened in place reguiring tools for removal.
2.39 DISPLAY SUPPORT,. SYSTEM — A system of components intended to secure a display to the
building or other structure.
2.40 DISPLAY TYRES:
a) Permranent—Displaysintendedto-beinduse merethan-90-days

b) Temporary — Displays intended to be in use not more than 90 days.

2.41 ENCLOSURE - An enclosure that serves as an electrical and mechanical enclosure.

2.42 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.

2.43 ENCLOSURE, MECHANICAL — A part of the equipment intended to reduce the risk of injury due to
mechanical and other physical hazards.
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244 ENTRAPMENT — An area on the display that has the potential for causing personal injury to the
user or anyone near the display. It is presumed that children or people with cognitive disabilities are
anticipated to be present, but the displays are locked out and only operated by a trained person.

2.45 ENVIR

ONMENTAL LOCATIONS:

a) DAMP — An exterior or interior location that is normally or periodically subject to condensation of
moisture in, on, or adjacent to, the display, and includes partially protected locations.

b) DRY — A location not normally subject to dampness, but may include a location subject to
temporary dampness, as in the case of a building under construction, provided ventilation is

ate to prevent an accumulation of moisture.

adequ

c) WE
2.46 FIELD-
field.

2.47 FURNI
for Furniture H

2.48 GLASS
essentially fla

2.49 INSUL
shock.
2.50 INSUL

basic insulatid

2.51 ISOLA]
transformer 3
grounding me
determined to

2.52 KIOSK
types of merc

2.53 LEAKA

[ — A location in which water or other liquid can drip, splash, or flow on or agair

WIRING TERMINAL - A terminal to which a conductor is intended_to |be co

Power Distribution Units, UL 962A.

, SHEETS — A glass sheet, usually formed from sheet stock, the overall sha
. The sheet can have a slight curvature or bend, and the surface may be smoqg

ATION, BASIC — Insulation applied to live parts to provide basic protection &

A\TION, SUPPLEMENTARY - A separate layer of insulation that is provided in
n to reduce the risk of electric shock in the event of breakdown of the basic inS

[ED SECONDARY CIRCUIP — A circuit derived from an isolated secondar
nd that has no direct cohnection back to the line-connected circuit (other
ans). A secondary circuit that has a direct connection back to the line-conn
be part of the line=connected circuit.

— A small .open-fronted cubicle from which newspapers, refreshments, tick
handise is.seld.

st the display.

hnected in the

TURE POWER DISTRIBUTION UNIT — An outlet assembly.that'complies with the Standard

pe of which is
th or textured.

gainst electric

addition to the
ulation.

winding of a

than through
bcted circuit is

ets, and other

GE.CURRENT - All currents, including capacitively coupled currents that

person upon

Lo

confact between accessible conductive surfaces of a product and ground or other accessible

w through a

surfaces of the product.

2.54 LIMITED POWER SOURCE (LPS) — An isolated limited power source is as defined in the Standard
for Information Technology Equipment — Safety — Part 1: General Requirements, UL 60950-1, and shall
comply with the requirements of UL 60950-1.

2.55 LINE-OF-SIGHT — The ability to see the displays so that the user can observe the displays is
moving to make sure that it will not harm anyone in the area and usually within 20 feet (6 m) of the unit.

2.56 LINE-VOLTAGE CIRCUIT — A circuit involving a potential of not more than 600 V and having circuit
characteristics in excess of those of a low-voltage circuit.

2.57 LIVE PART — Any part where current is flowing.


https://ulnorm.com/api/?name=UL 970 2024.pdf

14

UL 970 JA

NUARY 12, 2024

2.58 LOADING:

a) FUL

LY LOADED — Where the display has the normal test load on the product.

b) PARTIALLY LOADED - The display is partially loaded. It may have a load anywhere greater
than zero (unloaded) or less than the complete test load (Fully Loaded).

c) UNL

2.59 LOADS

OADED - Where the display has no load being held by the product.

, MECHANICAL:

a) ABNORMAL — A foreseeable misuse of loading that is beyond the rated load.

b) RAT
2.60 LOCKE

2.61 LOW-V
current (42.4
combination d
requirements
resistance in s
to be a low vol

2.62 LOWYV
connection be
parameters as
and a maximu

a) Max

b) 150

Measurement
Determination

c) Clas|

d) ES1
Comm

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

DLTAGE CIRCUIT — A circuit involving a potential of not moréithan 30 vo
peak) open circuit supplied by a primary battery, by a Class 2 transfor
f a transformer and a fixed impedance that as a unity cemplies with all
for a Class 2 transformer. A circuit derived from a Jinesvoltage circuit by
eries with the supply circuit as a means of limiting the-voltage and current, is n
fage circuit.

DLTAGE LIMITED ENERGY (LVLE) — A circuit.supplied by a source with no d
ween input and output, such as provided by'@ transformer or optical isolator, a
follows: source with a maximum output voltage of 42.4 V peak ac (30 V rm
M output current limited to:

mum 8 amps for 0 —42.4 V peak-ac, or 0 — 30 V dc; or

\V amps, for a voltage between 30 — 60 V dc.

5 for determining LVLE circuit status shall be in accordance with the requirer
of Low-Voltage, Limited-Energy Circuit Status. LVLE includes:

5 2 circuits; and

and PS81%or PS2 circuits, as specified in the Standard for Audio/video, Inf
Inication Technology Equipment — Part 1: Safety Requirements, UL 62368-1.

2.63 OUTLE

FD — The loading or force intended for normal use as defined by the manufactdrer.

ts alternating
mer, or by a
performance
connecting a
ot considered

rect electrical
nd with output
5) or 60 V dc;

nents in 63.2,

ormation and

a) CONVENIENCE - A female connector of one of the configurations covered in the Standard for
Wiring Devices — Dimensional Requirements, ANSI/NEMA WD6 that is provided for the connection
of an unknown small appliance, a work light, or similar product.

b) DEDICATED — A female connector of one of the configurations covered in the Standard for
Wiring Devices — Dimensional Requirements, ANSI/NEMA WD6 that is provided for the connection
of a known small appliance, a work light, or similar product that is normally provided with the
product or in the field, such as a cash register.

2.64 POINT-

OF-PURCHASE - See definition of Cash Wrap in 2.17.

2.65 POWER SUPPLY, REMOTE — A power supply that is not located near the display. It is usually in an

equipment roo

m away from the display.
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2.66 PRESSURE-RELIEF DEVICES - A device used to control or limits the pressure in a system or
vessel.

2.67 RACEWAY — An enclosure (See 2.41) that is intended specifically for the holding and routing of
wiring either line voltage or communication and low-voltage with the proper separation between wiring of
different voltages.

2.68 RELOCATABLE POWER TAP (RPT) — An outlet assembly that complies with the Standard for

Relocatable Power Taps, UL 1363, and is considered for temporary use.

2.69 REMOTELY CONTROLLED - The ability to control a display that is out of sight of the operator.

2.69A RETA
display merch

2.70 RETRC(
parts needed
graphics, or s
2.71 RFID -

2.72 RISK(
or operator in

peak (the peak voltage of a 30-V ac sine wave), 60 V dc and in a normally wet location

exceeds 21.2
exceeds the |

2.73 RISK
investigation
15 W into an

supply.

2.74 SAFET
personal injur|

2.75 SAFET

IL FIXTURES — Are other types of case goods used in retail outlets that are
andise, such as cash wraps, check-out stands, and disinfecting products:

DFIT KIT — In the context of these requirements, is an accessory thatincludes
including instructions, for converting a light source from one-type to ano
nelving.

Radio-frequency identification.

F ELECTRIC SHOCK — A risk of shock is considered to exist at parts access
a normally dry location during the intended use or servicing if the voltage exc

V ac peak (the peak voltage of a 15-\*ac sine wave), 30 Vdc and the av
pakage current levels specified in the Leakage Current Test, Section 46.

DF FIRE — A risk of fire is considered to exist at a component part or 3
shows that the supply for such part or assembly is capable of delivering a powe
external resistor connected ;between the points in question and any return

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

normal opera
60 V dc or |
evaluated to t
1: General

Communication Technology

Y EXTRA2LOW VOLTAGE (SELV) CIRCUIT — An isolated secondary cird
ing conditions and single fault conditions provides a voltage that is 30 V rms (4
s. . The current may exceed Class 2 limitations. These circuits are derived
e SELV requirements in the Standard for Information Technology Equipment 4

ot intended to

all component
her, changing

ble to the user
eeds 42.4 Vac

if the voltage
nilable current

ssembly if an
r of more than
to the power

fire, shock or

uit that under
2.4V peak) or
from a source
- Safety — Part

Equipment — Part 1: Safety Requirements, UL 62368-1, for th

these requirements.

ormation and

e application of

2,76 SHOWCASE (DISPLAY CASE) — An enclosed cabinet like a jewelry or make-up counter intended
to display merchandise.

2.77 SMART DEVICE — A device that has the ability to run software such as a smart phone.

2.78 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.

2.79 SUB-ASSEMBLY — An individual component or a group of components that when all of the sub-
assemblies are combined form the completed display. Sub-Assemblies are normally used when the sub-
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assemblies are shipped from different manufacturing locations and are assembled in the field by the user
or installer.

2.80 TIP OVER - The condition where the unrestricted unit will not return to its normal upright position.

2.81 UPHOLSTERED DISPLAY — A display that is provided with coverings, padding, webbing and/or
springs, which can be used as a support for the body of a human being, or his or her limbs and feet when
sitting or resting in an upright or reclining position.

2.82 USE:

a) ABNORMAL USE - Foreseeable and likely misuse of a product when the instructions are not
follow

b) NORMAL USE — The intended function applied by the user or operator utilizing the installation
and opgration instructions for the display.

2.83 VENT gr VENTED — A condition that occurs when the battery or cell releases excgssive internal
pressure in a anner intended by design to preclude rupture, explosion or self-ignition.

2.84 VIDEOMOUNTING SYSTEM TYPES:

a) ADJUSTABLE MOUNT — A mounting system designed-with components that maly be adjusted
once, infrequently or requires a tool be used for adjustment and is intended to support the video
display]in a fixed position after assembly and installation.

b) ARTICULATING MOUNT — A mounting system intended to allow active movement, adjustment,
and repositioning, after installation.

c) Delgted

2.85 WORKING PRESSURE - The~maximum system pressure measured during norfnal operating
conditions. When more than one pressurized system is provided the display is capable of having multiple
working pressyres.

2.86 WORKISURFACE —A harizontal surface used to perform tasks and/or for storage spage.
3 Components

3.1 General

3.1.1  Except as indicated in 3.1.2, a component of products covered by this standard shall comply with
the requirements for that component. See Annex A for a list of standards covering components used in the
products covered by this standard, but is not all inclusive.

3.1.2 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.

3.1.3 A component shall be used in accordance with its rating established for the intended conditions of
use. Intended use also includes how the component will be used. For instance, a portable power supply
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shall not be used on a stationary or fixed display unless it can still be considered portable, which means
that it can be easily disconnected from the power source and removed.

3.1.4  Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3.1.5 Equipmentin a LVLE circuits shall comply with the safety requirements of a standard applicable to
the equipment type. Examples of equipment and applicable Standards include:

a) Information, communication or audio/video product:

AN ¥, L L A (= N Ll L. H | =l N - A N T L . H
T Standard TorAUTio,— vVIaeo, and Stmiiar CreCtrontc Apparatus=Sarcty e irements, UL

60065.

2) Standard for Information Technology Equipment — Safety + Part 1: General
Requirements, UL 60950-1.

3) Standard for Audio/video, Information and Communication*Technology Eqliipment — Part
1: Safety Requirements, UL 62368-1.

b) Wirgless charging pad:

1) Standard for Induction Power Transmitters.and Receivers for Use with Low Energy
Products, UL 2738.

2) Standard for Audio/video, Information;and Communication Technology Equipment — Part
1: Safety Requirements, UL 62368-1.

c) Luminaire:
1) Standard for Low Voltage:ltighting Systems, UL 2108.

2) Standard for Portable Electric Luminaires, UL 153.

Exception No. 1: LED Strips, LEDs on a printed wiring board or conductive strip, and dimmers used in
LVLE circuits [shall comply withjthe requirements in this Standard.

Exception N¢. 2: Electrical connectors and switches used in LVLE circuits shall comply with the
requirementslin this\Standard.

Exception No| 3=Bluetooth controls shall comply the requirements in this Standard.

3.2 Batteries
3.2.1 General

3.2.1.1 The battery compartment of a display or any accessory, such as a wireless control, incorporating
one or more replaceable coin cell batteries of lithium technology shall comply with the Standard for
Products Incorporating Button Batteries or Coin Cell Batteries, UL 4200A.

3.2.1.2 Displays incorporating primary (non-rechargeable) batteries that are limited to a maximum of 15
watts total combined power under any condition of operation (see Section 63, Circuit Power / Voltage Limit
Measurement Tests) and that meet the following requirements are not subjected to the performance tests:

a) AAAA, AAA, AA, C, D, or 9V standardized single cell battery configurations; and
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b) Are of a zinc-carbon, zinc-chloride, alkaline/manganese, or silver-oxide type composition.

3.2.1.3 The process of installing or removing a battery from a display or a remote control shall not cause
the display to operate in a manner that may cause personal injury.

3.2.1.4 Safe operation of the display shall not be dependent upon the condition of the battery(ies) or
stored power in the battery(ies) or battery circuit.

3.2.1.5 Batteries of a type other than specified in 3.2.1.2 shall comply with the requirements of the
Standard for Household and Commercial Batteries, UL 2054, and if of the lead acid storage battery type,
shall additionally comply with the Pressure Release Test, Flame Arrester Vent Cap Tests in the Standard

for Valve Regulated or Vented Batteries with Aqueous Electrolytes, UL 1989.

3.2.1.6 A ba
coming into ¢
battery compd
be installed in

ftery shall be located and mounted so that the terminals of cells willcbep
bntact with terminals of adjacent cells unless designed to do so or with- met
rtment as the result of shifting of the battery. Cells constructed of,cenductive
trays of nonconductive material.

3.2.1.7 A battery shall be protected by an enclosure in accordance withd2:5 - 12.9.

3.2.2 Batten

3.221 Aba
available as a
with the appro

3.2.2.2 Aba
available as

y chargers and circuits

tery charging circuit integral to the display, a battery charger supplied with
N accessory to the display operating at a Class 2 or LVLE power output leve
briate requirements. See 2.21 and 2.62, reSpectively.

tery charging circuit integral to the\\display, a battery charger supplied with
accessory to the display operating at above a Class 2 or LPS power ouf|

n
comply with {?[:e requirements in the Standard for Power Units Other Than Class 2, UL

Standard for |
the Standard
Requirements

3.2.3 Non-rg

3.2.3.1 Adis
within the disp

formation Technology Equipment — Safety — Part 1: General Requirements, U
for Audio/video, Information and Communication Technology Equipment — §
UL 62368-1.

placeable batteries

play provided with batteries that are not intended to be replaced by the user sh
ay enclosure and be non-accessible to the user.

evented from
| parts of the
material shall

he display, or
shall comply

he display, or
but level shall
1012 and the
L 60950-1, or
Part 1: Safety

all be located

3.24 Techn|cian-replaceable batteries

3.2.4.1

Batteries that are only to be replaced by trained technicians shall be marked as indicated on or

adjacent to the battery(ies) with a WARNING statement that service and replacement of the battery shall
only be done by a person who has been trained to service and repair the product (see 76.4). The same
WARNING statement shall be provided in the instruction manual (see 86.6).

3.2.5 Battery compartments

3.2.5.1

A battery compartment with replaceable batteries shall have no accessible contact with batteries,

internal wiring or circuits in excess of Class 2 power and isolation. Accessibility is determined by the

requirements i

n Section 14, Accessibility of Uninsulated Live Parts and Film-Coated Wire.

Exception: A battery compartment that allows access to batteries, internal wiring, circuits and components
other than a Class 2 circuit shall:
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a) If cord and plug connected — be provided with a Caution Marking (76.2), to disconnect all
sources of power before opening the compartment. A circuit shall discharge any accessible
electrical components in the battery compartment within 2 seconds; other than the battery; or

b) For a permanently connected display — be provided with an interlock device that deenergizes
and discharges any accessible electrical components within 2 seconds in the battery compartment;
other than the battery; or

¢) For a permanently connected display — be provided with a disconnect switch that can be locked
in the off position. When placed in the off position any accessible electrical components in the
battery compartment shall be discharged within 2 seconds; other than the battery. Adjacent to the
disconnect switch a Caution Marking (76.2) to disconnect all sources of power before opening the
compartment

3.2.5.2 A bgttery compartment provided with replaceable batteries shall comply with'the' rg

12.3, Mechan

3.25.3 Adis
that is capabl

3.254 The
battery.

3.2.5.5 An ¢nclosure or part of an enclosure that also serves as a compartment for g

vented batter

3.2.5.6 Batt
Black conduc
used for posit

3.2.5.7 A bgttery holder or compartment-where more than one AAAA, AAA, AA, C and D
urations can be inadvertently installed in reverse polarity shall be provided with a means that

battery config
prevents the
display batter]

cal Enclosure and Guards — Mechanical Considerations.

bplay that utilizes a battery that contains liquid or gel electrolyte shall be provi
p of retaining any liquid that could leak as a result of internal pressure build-up

battery tray capacity shall be at least equal to the volufme ©of electrolyte of all

shall be provided with ventilated openings to,permit dispersion of gases from

bry polarity installation shall be showin diagrammatic form in the battery
for insulation shall be used for negative battery leads and red conductor insy
ve battery leads if visible to the user or service person.

negative battery terminal from making contact with the intended positive
y compartment; for-example, a non-conductive barrier. See Figure 3.1.

Figure 3.1

Battery Shown - Installed Reverse Polarity

equirements in

led with a tray
n the battery.

he cells of the

rechargeable
the battery.

compartment.
lation shall be

cells and other

contact in the

Barrier

Battery Positive \\[

su3658

Positive
Contact

Furnishing
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3.2.6 Battery circuits

3.2.6.1

full short circuit current of the battery without risk of fire or electric shock.

3.2.6.2 One of the following methods shall be used to determine compliance with 3.2.6.1:

A current carrying conductor or component in the battery circuit shall be capable of carrying the

a) Suitable overcurrent protective devices rated for the available current shall be installed in the

circuit;

or

b) Compliance with the requirements as outlined in Section 57, Abnormal Tests..

3.2.7 Batten

3.271 Adig
batteries in re
feed protectio
charging circu

3.2.7.2 The
battery. The
rechargeable

3.3 Capacitors

3.3.1 A caps
such as a cap
enclosure or ¢
emission of fl
container shal
thickness of 0

Exception: Th
mm) thick or i

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

3.3.2 When the malfun¢tion or breakdown of a capacitor results in a risk of fire, electric sho

persons, therr
condition.

jcharging

play with replaceable (secondary) rechargeable batteries where it is possiblg
verse polarity and when so doing completes the battery circuit shall*be provi
n. The back feed protection may be either integral with the battery charger
t within the display.

putput characteristics of a battery charging circuit shall be“compatible with its
display shall be provided with technical documeftation on the compa
secondary) battery with the battery charging circuit

citor provided as a part of a capacitor, motor and a capacitor connected a
pcitor for radio-interference elimination;or power-factor correction, shall be hot
pntainer that protects the plates against mechanical damage and that reduces
ame or molten material resulting from malfunction or breakdown of the ¢
be of metal providing strength.and protection not less than that of uncoated

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 in an

nal or-evercurrent protection shall be provided in the display to reduce the

2 to install the
Hed with back
pr the battery

rechargeable
tibility of the

cross-the-line,
sed within an
the risk of the
apacitor. The
steel having a

20 inch (0.51
enclosure that

CK, or injury to
fisk of such a

3.3.3 A capacitor connected from one side of the line to the frame or enclosure of a display shall have a
capacitance rating of not more than 0.10 microfarad.

3.3.4 A display that is intended to be controlled by or operated in conjunction with a capacitor or a
combination capacitor-and-transformer unit shall be supplied with such capacitor or unit.

3.3.5 Under both normal and abnormal conditions of use, a capacitor employing a dielectric medium
more combustible than askarel shall not result in a risk of electric shock or fire and shall be protected
against expulsion of the dielectric medium. A capacitor complying with the requirements for protected oil-
filled capacitors in the Standard for Capacitors, UL 810, meets the intent of this requirement.

3.4 Connectors

3.4.1 A connector shall comply with one of the following:
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a) The Standard for Attachment Plugs and Receptacles, UL 498;

b) The Standard for Insulated Multi-Pole Splicing Wire Connectors, UL 2459;

c) The Standard for Component Connectors for Use in Data, Signal, Control and Power
Applications, UL 1977, provided the connector meets voltage and current requirements for the
intended load and the material RTI is suitable for the maximum 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 and be suitable for direct contact of live parts
(Section 20, Materials in Direct and Indirect Contact of Live Parts);

d) A connector located in a SELV circuit that during the Temperature Test, Section 49, does not
exceed 50°C, shall be manufactured from a polymeric material with a minimum electrical RTI of

70°C,

e) Any
excee

3.4.2 Adisp
exceed LVLE

3.4.3 Coaxigl cable connectors shall not be used for connections.

3.5 Controls

3.5.1

3.5.1.1 Con

3.5.1.2 Wh¢g
declaration of

3.5.1.3 Aco
that upon any
to persons.

3.5.14 An 4
would not ing
applicable reg

General

hnd complies with Section 19, Spacings, for materials in direct contact of live.p

connector may be used located in a LVLE circuit that during the Temperature
i 50°C.

ay with multiple LVLE supply or load connections where interconnection coul
limits shall be provided with polarized connectors that prohibit.such interconne

rols shall not introduce a risk of fire, glectric shock, or injury to persons.

the control’s tolerance before;and after certain conditioning tests.

ntroller designed to manage power or signaling to single or multiple loads sh
single component failure the system does not result in a risk of fire, electric s

lectronic<auxiliary or operating control (e.g. a non-protective control), the fa
rease.the risk of fire, electric shock, or injury to persons, need only be su
uirements of this end product standard.

arts; or

Test does not

d cumulatively
ction.

re reference is made to declared deviation and drift, this indicates the manufacturer’s

all operate so
hock, or injury

ilure of which
bjected to the

3.5.2 Auxiliary controls

3.5.21
standard unle

ss otherwise specified in this end product standard.

Aucxiliary controls shall be evaluated using the applicable requirements of this end product

Exception: An auxiliary control that complies with a component standard(s) specified in 3.5, Controls, is

considered to

fulfill this requirement.

3.5.3 Operating controls

3.5.3.1

Operating (regulating) controls shall be evaluated using the applicable component standard

requirements specified in 3.5.5 — 3.5.10 and the parameters in 3.5.3.3, unless otherwise specified in this
end product standard.
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3.5.3.2 Operating controls that rely upon software for the normal operation of the end product where
deviation or drift of the operating parameters of the control may result in an increased risk of fire, electric
shock, or injury to persons, shall comply with:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991 and
the Standard for Software in Programmable Components, UL 1998;

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1; or

c) The Standard for Safety of Household and Similar Electrical Appliances, Part 1: General
Requirements, UL 60335-1, if motorized.

3.5.3.3 The
acceptability d
Automatic Ele
Household an

a) Con

b) Unlgss otherwise specified this standard, manual and automatic controls shall

6,000
conditi

¢) Inst3
Part 4-

; . hall he | idered wl
f an operating control , except for (c), if using a standard other than_the
ctrical Controls — Part 1: General Requirements, UL 60730-1 or the Standarg
j Similar Electrical Appliances, Part 1: General Requirements, UL 6033551, if n

rol action Types 1 or 2;

cycles with under maximum normal load conditions,~and 50 cycles ur
DNS;

llation class 2 in accordance with the Standard.for Electromagnetic Compati
b: Testing And Measurement Techniques — Surge Immunity Test, IEC 61000-4-

d) For

e) For the applicable Material Group, see Taple 3.2; and

f) For tine applicable Pollution Degree,.see Table 3.3.

he applicable Overvoltage Category, see Table 3.1;

Table 3.1
Overvoltage categories

judging the
Standard for
for Safety of
hotorized:

be tested for
der overload

bility (EMC) —
D;

Display type Overvoltage category

Intended for fixe
Portable and sta|

Control located i

i wiring connection

ionary cord=connected

h low-veltage circuit

NOTE — Applica

controlled

ble te low-voltage circuits if a short circuit between the parts involved may result in operation of the]
ould increase the risk of fire ar electric shack

equipment that \

Table 3.2
Material group

CTI 2600 (PLC =

400 <CTl <600
175 < CTI <400

CTI PLC value of insulating materials Material group
0) I
(PLC=1) I
(PLC=20r3) Illa
(PLC =4) Ilb

100 =CTI<175

NOTE — PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified in the Standard

for Polymeric Materials — Short Term Property Evaluations, UL 746A.
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Table 3.3
Pollution degrees

Display control microenvironment Pollution degree

No pollution or only dry, nonconductive pollution. The pollution has no influence. Typically 1
a hermetically sealed or encapsulated control without contaminating influences, or
printed-wiring boards with a protective coating can achieve this degree.

Normally, only nonconductive pollution. However, a temporary conductivity caused by 2
condensation may be expected. Typically indoor appliances for use in household or
commercial clean environments achieve this degree.

Conductive pollution, or dry, nonconductive pollution that becomes conductive due to 3
condensation that is expected. Typically controls located near and may be adversely
affected by motors with graphite or graphite composite brushes, or outdoor use
appliances achipve this degree.

3.5.4 Protective controls

3.5.4.1 Protective (limiting) controls shall be evaluated using the applicable compopent standard
requirements [specified in 3.5.5 — 3.5.10, and if applicable, the parameters.in\3/5.4.5-3.5.4.y.

3.5.4.2 Soli¢-state protective controls that do not rely upon software as a protective component shall
comply with:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Deviceg, UL 991;

b) Thg Standard for Automatic Electrical Controls~ Part 1: General Requirementd, UL 60730-1,
except Controls Using Software; or

c) Th(I Standard for Safety of Household and Similar Electrical Appliances, Part 1: General
Requitements, UL 60335-1, if motorized

3.5.4.3 Solid-state protective controls‘\that rely upon software as a protective component shall comply
with:

a) Theg Standard for Tests\for Safety-Related Controls Employing Solid-State Deviceg, UL 991, and
the Standard for Software in Programmable Components, UL 1998;

b) The Standard for- Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1; or

Requitements, UL 60335-1, if motorized.

c) ThI Standard for Safety of Household and Similar Electrical Appliances, Part 1: General

3.5.4.4 An electronic control that performs a protective function shall comply with the applicable
requirements in this Section (Controls) while tested using the parameters in 3.5.4.5 — 3.5.4.7. Examples of
protective controls are:

a) A control used to sense abnormal temperatures of components within the appliance;
b) An interlock function to de-energize a motor;
c) Temperature protection of the motor due to locked rotor, running overload, loss of phase; or

d) Other function intended to reduce the risk of fire, electric shock, or injury to persons.

3.5.4.5 The following test parameters shall be among the items considered when determining the
acceptability of an electronic protective control investigated using the Standard for Automatic Electrical
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Controls — Part 1: General Requirements, UL 60730-1, and the Standard for Safety of Household and
Similar Electrical Appliances, Part 1: General Requirements, UL 60335-1, if motorized:

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 49;

¢) Surge Immunity Test — installation class 3 shall be used;

d) Electrical Fast Transient/Burst Test, a test level 3 shall be used;

e) Elec

f) Radi

g) The
the ma
The tes

h) Ove
determ

i) If so

software class B.

3.5.4.6 The
and 3.5.4.3(a)
State Devices

a) With

portion
electrig

b) A fie

rostatic Discharge 1est,

D-Frequency Electromagnetic Field Immunity:
1) Immunity to conducted disturbances — When applicable, test levél’3 shall bg
2) Immunity to radiated electromagnetic fields, field strength of\3,V/m shall be
mal Cycling Test shall be conducted at ambient temperatores of 10.0 £2°C (5
Xximum ambient temperature determined by conducting the Temperature Tes

t shall be conducted for 14 days;

[load shall be conducted based on the maximumydeclared ambient temperatu
ned by conducting the Temperature Test, Section 49; and

ftware is relied upon as part of the pratective electronic control, it shall be

est parameters and conditions used in the investigation of the circuit covered
shall be as specified in the Standard for Tests for Safety-Related Controls Em
UL 991, using the following test parameters:

of the appliance meets the criteria for trouble indication. For unattende
al supervision of critical components may not rely on trouble indication;

d strength of 3 V/m is to be used for the Radiated EMI Test;

used; and
ised;

0.0 +3°F) and
t, Section 49.

€ (Tmax) OF as

evaluated as

by 3.5.3.2(a)
ploying Solid-

regard to electrical\supervision of critical components, for attended appliapces, a motor
operat¢d system becoming permanently inoperative with respect to movement o

f an exposed
d appliances,

c) The

Composite Operational and Cycling Test is to be conducted for 14 days a

extremes of 0°C (32°F) and 49°C (120°F) for outdoor displays;

F temperature

d) The Humidity Class is to be based on the appliance’s intended end use and is to be used for the

Humidity Test;
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 Controls intended for appliances used in bathrooms and areas exposed to high humidity.
H5 Controls intended for outdoor use.
e) A vibration level of 2 g is to be used for the Vibration Test;
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f) When a computational investigation is conducted, |, shall not be greater than 6 failures/106 hours
for the entire system. For external secondary entrapment protection devices that are sold
separately, |, shall not be greater than O failures/106 hours. For internal secondary entrapment
protection devices whether or not they are sold separately, |, shall not be greater than 0
failures/106 hours. The Operational Test is to be conducted for 16 days;

g) For the Demonstrated Method Test, the multiplier for the test acceleration factor is to be 576.30
for intermittent use appliances, or 5,763.00 for continuous use appliances. The test acceleration
factor equation is to be based on a 25°C (77°F) use ambient;

h) 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 (14Q°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 normalfuse;
i) For the Electrical Fast Transient Burst Test, test level 3 is to be used;
j) Condluct a Failure-Mode and Effect Analysis (FMEA); and
k) If spftware is relied upon as part of the protective electronic control, it shall bg evaluated as
softwdre class 1 in accordance with the Standard for Software in‘Programmable Cdmponents, UL
1998.
3.5.4.7 Unlgss otherwise specified in this standard, protective‘controls shall be evaluatgd for 100,000
cycles for Type 2 devices and 6,000 cycles for Type 1 devices with rated current.
3.5.5 Electromechanical and electronic controls
3.5.5.1 A control, other than as specified in 3.5.6'=3.5.10, shall comply with:
a) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873; or
b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.
3.5.6 Motor{controls
3.5.6.1 A control used to start, stop, regulate or control the speed of a motor shall comply with:
a) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;
b) The Standard for Industrial Control Equipment, UL 508;

c) The Standard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety
Requirements — Electrical, Thermal and Energy, UL 61800-5-1;

d) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1; or

e) The Standard for Safety of Household and Similar Electrical Appliances, Part 1: General
Requirements, UL 60335-1.

3.5.6.2 A component that only supplies power to a motor is not considered a controller, but a power

supply.

3.5.6.3 The failure of a motor controller shall not introduce an electrical shock, fire or causality hazard as

follows:
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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 an electrical
shock, fire or causality hazard is not created.

b) When multiple motors apply a force to a portion of the display 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 display portion singly or in combination
whichever is determined to be worse case.

Exception: The above conditions do not apply where electronic drive circuits are determined to be reliable
by single component faults as determined by evaluation with Controls, 3.5.

3.5.7 PreSStlre controls

3.5.71 Aprg
a) The
Switch
Contag
Contro
60947+
Tests,

b) The
the Stq
Electrig

ssure control shall comply with one of the following:

Standard for Industrial Control Equipment, UL 508, the Standard for
jear and Controlgear — Part 4-1: Contactors and Motor-Starters — Elec
tors and Motor-Starters, UL 60947-4-1, the Standard for Low-voltage Sv
gear — Part 5-2: Control Circuit Devices and Switching,Elements — Proximity

Low-Voltage
romechanical
itchgear and
Switches, UL

5-2, and the Standard for Programmable Controllers‘— Part 2: Equipment Requirements and

UL 61131-2; or

Standard for Automatic Electrical Controls — Part: General Requirements, UL
ndard for Automatic Electrical Controls =Rart 2-6: Particular Requirements
al Pressure Sensing Controls Including Mé&chanical Requirements, UL 60730-

3.5.8 Remote controls

3.5.8.1 Rem
operation coul
be used in ling

3.5.8.2 Rem
this standard

bte controls or applications ©n smart devices shall not be provided on any ¢
d cause personal injury while in motion when using the remote or app unless
-of-sight.

pte controls or applications on smart devices shall comply with the control re|
ased on theirapplication.

3.5.9 Temperature controls

3.5.9.1

60730-1 and
for Automatic
P-6.

isplay whose
they can only

quirements in

A terpperature control shall comply with:

a) The

Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

b) The Standard for Industrial Control Equipment, UL 508, the Standard for Low-Voltage
Switchgear and Controlgear — Part 4-1: Contactors and Motor-Starters — Electromechanical
Contactors and Motor-Starters, UL 60947-4-1, the Standard for Low-voltage Switchgear and
Controlgear — Part 5-2: Control Circuit Devices and Switching Elements — Proximity Switches, UL
60947-5-2, and the Standard for Programmable Controllers — Part 2: Equipment Requirements and
Tests, UL 61131-2; or

¢) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1 and
the Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature
Sensing Controls, UL 60730-2-9.
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3.5.9.2 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:

a) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1 and
the Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature
Sensing Controls, UL 60730-2-9; or

b) The

Standard for Thermistor-Type Devices, UL 1434.

3.5.9.3 A thermal cutoff shall comply with the Standard for Thermal-Links — Requirements and

Application G

3.594 A fte
coefficient (N]
tested using
endurance te

a) For
b) For

c) For

3.5.10 Time€r controls

3.5.10.1
General Reqy
Similar Use, R

3.6 Furnitu

3.6.1
display.

The ¢

3.6.2 RPTs
devices are in

3.7 Gaskets andbushings

A fimer control shall comply with the Standard for Automatic Electrical Cont

uide, UL 60691.

[ C) thermistor, that performs the same function as an operating or protegtive c
the following number of cycles when testing a sensing device in accord
b1t
a device employed as an operating device — 6,000 cycles;

a device employed as a protective device — 100,000 cycles) and

A device employed as a combination operating and-protective device — 100,00

irements, UL 60730-1 and the Standard for Automatic Electrical Controls for K
art 2: Particular Requirements for Timers and Time Switches, UL 60730-2-7.

e power distribution unit (FPDU) and relocatable power taps (RPT)

brds of RPTs and FPDUSs shall be counted as part of the number of cords p

and FPDUs shall not be daisy-chained where one unit is plugged into anot
tended to,beidirectly plugged into a building receptacle.

mperature sensing positive temperature coefficient (PTC) or a negativeL temperature

bntrol, shall be
ance with the

D cycles.

rols — Part 1:
lousehold and

ovided on the

her unit. Such

3.7.1 A gasketorbushingemptoyedtocompty wittrthe Tequirementsforwettocationsstall comply with

the requirements of the thermal conditioning test described in Section 69, Thermal Conditioning, and
Section 70, Gasket Adhesion Test.

3.7.2 A gasket shall be secured so that normal use and maintenance will not cause the gasket to loosen.
Clips or a clamping ring are examples of means of securement. When an adhesive is used to secure a
gasket, the gasket assembly shall comply with the Gasket Adhesion Test, Section 70. Other means of
securement shall be investigated to determine compliance.

3.8 Lasers

3.8.1 Lasers shall comply with the Code of Federal Regulations (CFR), Title 21, Part 1040.
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3.8.2 With reference to 3.8.1, compliance of laser products with the 21 CFR Part 1040, shall be

determined by

a) Determining the Class of the laser product and the Class of the radiation emitted by the laser
product (as defined in the CFR) from the manufacturer's Center for Devices and Radiological

Health

(CDRH) product report;

b) Verifying that the manufacturer’s markings and labels having the information specified in the
CFR are affixed on the laser product (as defined in the CFR);

c) Determining that the corresponding construction features, such as protective housing, interlocks,
and similar features, are provided in accordance with the CFR;

d) Det¢rmining that the resulting construction complies with the construction requir¢ments of this

standa

e) Veri
laser p

3.9 Motors

3.91
Standard for R
overload prote

a) The
b) The
c) The
d) Apr

e) The
short ti

Methods (c), (
56.3. All mota
motor with the

3.9.2 Theco

d; and

ying that the manufacture’s safety instructions required by the CFR.are pro
oduct (as defined in the CFR).

- Construction and overload protection

otating Electrical Machines — General Requirements;JL 1004-1, and shall be
ction by one of the following methods:

Standard for Impedance Protected Motors, UL 1004-2;
Standard for Thermally Protected Motors, UL 1004-3;
use of a fuse;

btective control; or

use of a circuit that disconnects power or reduces power from the motor in
me to prevent a fire hazard as determined by Controls, 3.5.

1), and (e) shall comply with the Running Overload Motor Test, 56.2, and Lock
r / controller\eombinations shall be evaluated together to determine the su
controller.

nstruction of LVLE and SELV motors do not need to comply with the Standar

Electrical Mac

ided with the

A motor in a circuit greater than 15 watts under any loading condition shall comply with the

provided with

a sufficiently

ed Rotor Test,
tability of the

d for Rotating

hines — General Requirements, UL 1004-1, provided they use a Class A Insu

lation System

as defined in UL 1004-1 and comply with the requirements in this standard.

3.9.3 When a requirement in this standard refers to the horsepower rating of a motor and the motor is not
rated in horsepower, use is to be made of the appropriate table of the National Electrical Code,
ANSI/NFPA 70, which gives the relationships between horsepower and full-load currents for motors. For a
universal motor, the table applying to a single-phase, alternating-current motor is to be used when the
display is marked for use on alternating current only; otherwise the table applying to direct-current motors

is to be used.

3.9.4 The functioning of a motor-protective device provided as part of a display, whether such a device is
required or not, shall not result in an increase in the risk of fire, electric shock, or injury to persons.
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3.9.5 Overload devices, including types used for running overload protection, other than those that are
inherent in a motor, shall be located in each ungrounded current carrying conductor of a single-phase
supply system and in each current carrying ungrounded conductor of a 3-phase supply system.

3.9.6 With reference to 3.9.1, an overload-protective device conforming to the National Electrical Code,
ANSI/NFPA 70, is identified as an overload device that is responsive to motor current and is rated or set as
specified in column A of Table 3.4. When the rating of the motor-running overload protection determined to
comply with the foregoing does not correspond to a standard size or rating of a fuse, nonadjustable circuit
breaker, thermal cutout, thermal relay, or heating element of a thermal-trip motor switch, the next higher
size, rating, or setting is able to be used, and is not able to be more than that specified in column B of
Table 3.4. For a multispeed motor, each winding connection is to be evaluated separately.

Table 3.4
Maximum rating or setting of overload-protective device
Ampere rating of device as a percentage of‘ motor full-loaf current rating
Type of motor A B

tor with marked|service factor of 1.15 or more 125 140
Motor with marHed temperature rise of 40°C 125 140
(72°F) or less

Any other moto 115 130

3.9.7 Motor-
the requireme

overload protection in which contacts contreba relay coil in a motor starter sh
ntsin 3.9.1.

3.10 Printed-wiring boards

3.10.1 A pri
Boards, UL 7
requirements
Appliances, U

Exception No
minimum HB
Materials for A

Exception No

hted-wiring board shall comply ‘with the requirements in the Standard for
D6, be suitable for direct contact, and shall be classed V-0, V-1, or V-2 in accor|
in the Standard for Test’for Flammability of Plastic Materials for Parts in
L 94,

1: A printed-wiring board containing only circuitry not exceeding Class 2 limits

Parts in Devices and Appliances, UL 94.

2:°A printed-wiring board comprised of non-combustible materials is not reqy

with the Stand

bll comply with

Printed-Wiring
dance with the
Devices and

shall be rated

in accordance*with the requirements in the Standard for Test for Flammability of Plastic

ired to comply

Jard for Test for Flammability of Plastic Materials for Parts in Devices and Appli

ances, UL 94.

3.10.2 A display that has a receptacle grounding path through traces on a printed wiring board shall
comply with the Printed-Wiring Board (PWB) Ground Path Test, 55.1 and the Printed Circuit Board (PWB)
Conductor Overcurrent Test, 55.2.

3.10.3 A trace on a PWB providing a current path to an external load operating in excess of Class 2
power levels shall comply with the Printed Circuit Board (PWB) Conductor Overcurrent Test, 55.2.
3.11 Receptacles (Outlets)

3.11.1 A 15- or 20-ampere, nominal 120 volt receptacle in a display shall be of the grounding type. The
grounding contact of the receptacle shall be bonded in accordance with 15.4, Bonding.
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3.11.2 A non-locking type 125-volt, 15 and 20 ampere receptacle (ANSI/NEMA 5-15R or 5-20R) used in
displays shall be a Tamper-Resistant type.

Exception No. 1: This requirement does not apply when receptacles are located more than 5-1/2 feet (1.7
m) above the floor.

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

3.11.3 A non-locking type 125-volt, 15 and 20 ampere receptacle (ANSI/NEMA 5-15R or 5-20R)
receptacles that are controlled by an automatic control device, or that incorporate control features that
remove power from the receptacle for the purpose of energy management or building automation, shall be

marked as shown in 75.17.

3.11.4 A receptacle shall:

a) Befl

b) Proj

3.11.5 Receptacles shall comply with the Spill Test, Section 59.

Exception No.

in a vertical plane £5 degrees.

Exception No.
from spillage

Exception No,
above the wo
adjusted to its

Exception No|
surface and th
at least 3 inch

3.11.6  Adisg
m) of a sink
receptacles m
the receptacle]

ush with or project beyond a nonconductive surrounding surface; o,

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

1: This requirement does not apply to a receptacle’that is oriented in a positio

2: This requirement does not apply to a.recéptacle that is covered or othem
hen not in use.

3: This requirement does not apply to a receptacle that is located at least
rk surface, measured from the\lower edge of the receptacle, when the w
highest position.

4: This requirement do€s not apply to a receptacle that is located adjacen
e receptacle is oriented in a position so its face is in a vertical plane +5 degree
bs (76 mm) aboye the uncompressed seating surface.

lay intended:to be permanently wired and provided with a receptacle installed

shall either be protected by an installed Class A type GFCI receptacle

bunted-within 6 ft (1.8 m) of the sink or shall specify in the installation instructig
circuit to a branch circuit protected with a Class A GFCI device. See 83.15.

h so its face is

ise protected

3 in (76 mm)
brk surface is

{ o a seating
s and located

within 6 ft (1.8
protecting all
ns to connect

3.11.7 A receptacle provided in a display with a seating surface shall comply with one or more of the

following. See

Figure 3.2:

a) Be located at least 3 inches (76 mm) above the uncompressed seating surface.

b) The receptacle shall be located underneath the bottom edge of the seating surface flush with or
recessed from the edge.

c) A receptacle mounted face up in an upholstered display shall comply with 3.11.4.
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Figure 3.2

Receptacle locations for seating surfaces

Face Up?
Receptacles \ —=
(] ]
, Neyee = = Outletstegated outside
3in. (76.2 mm) min. "'V/ the seating area have no
T P i_‘ specific’hejght restriction.
d -
Seating Surfgce /
Front View
\\\ \\\
\
AR 3in. (76.2 mm) min.
\\ \\
\eer i~
\ ”l \ bamwd
YU
'—_— ________
/:! 1
Seating Surface <=
Flush or set back from thT seating
crufaca frant adan
SJUTTULvVL 1muTit uugv.
Side View

su1731a

2See 3.11.4.
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3.11.8 A receptacle shall not be provided in any storage area that is intended to store or hold liquids.

3.11.9 A receptacle shall not be mounted in an area that holds liquid containers that if the container
breaks the liquid would directly enter a receptacle or if the display is able to retain the liquid the liquid
would flood the receptacle.

3.11.10 For a cord and plug connected display provided with one or more convenience receptacles
overcurrent protection (OCP) shall be provided in accordance with Table 3.5. For a display that has a
convenience receptacle and additional loading such as lighting or a fan, OCP must be provided, such that
the total rating of the product is not exceeded. For example, a product rated 12 amps and provided with a
light that draws 2 amps, either the overall device shall be protected with a 12 amp OCP or the receptacle
shall be provided with a 10 amp OCP.

Guide to construction requiremenI:tf):' :c;:fnvenience receptacles in displays
Minimum power Minimum
supply cord Supplementary |\Temperature nternal wiring
Display rating size Number of | Supplementary OCP rating? test load size

(Amps) (AWG) receptacles OCP required? (Amps) (Amps) (AWG)
13-16 12 <6 20 20 12
13-16 12 6 YES 20 20 12

12 14 <4 NO 15° 15 14

12 14 24 YES® 15 15 14

<12 14 <4 NQ 15° 15 14

<12 14 24 YES 15 15 14

@ OCP shall not tfip when the display is operated at the marked rated current.
® When provided|with an OCP.

¢ An OCP is not rpquired for a 12 amp rated disptay.Wwith four receptacles as long as:
Internal wirinlg is 12 AWG;
The power-gupply cord is 12 AWG;
All other conjponents are evaluated.for-use at 20 A; and
The Temperature Test, Section 49;load is 20 A.

3.11.11 Required ovefgurrent protection shall either be a supplementary overcurrent protector or a
replaceable fuge.

3.11.12 A usgerreplaceable fuse shall not allow the user to contact an electrically energizéd part during
the replacement of the fuse.

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

3.11.14 A convenience receptacle shall be visible to the user.

FOR UL INTERNAL REFERENCE OR CSDS USE ONLY - NOT FOR OUTSIDE DISTRIBUTION
Exception: The receptacle may be hidden if:

a) It can be made visible by opening a hinged door or the like; and

b) The supply cord to a display will not be subject to abrasion because of the location of the
receptacle.


https://ulnorm.com/api/?name=UL 970 2024.pdf

JANUARY 12, 2024

UL 970

33

3.11.15 Deleted

3.11.16 A dimmer shall not be used in a circuit that has receptacle(s) unless it is a dedicated receptacle
and the product intended to be connected to that dedicated receptacle is intended to be dimmed.

3.11.17 Dedicated receptacles shall not be accessible or shall be marked in accordance with 75.36 to
indicate the maximum allowed current.

3.12 Receptacles, wet locations

3.12.1

Receptacles shall be of the grounding type and weather resistant type.

3.12.2 Rece
Receptacle c
for wet locatig
Cover Plates

3.12.3 Cord
of displays sh|
the requireme

Exception: Di
orless or 21.]

3.12.4 Wet
interconnecte|
designed so t

Exception: Di
orless or 21.]

3.12.5 Perm
GFCl recepta
the display to

3.13 Switch

ptacles shall be supplied with a cover plate or hood intended to be used.with
pvers are relied upon to prevent the ingress of water and shall comply withithg
n type rain resistant or rain proof receptacle box covers in accordance with th
for Flush-Mounted Wiring Devices, UL 514D.

and plug connected displays supplied with receptacles or connectors for the i
all be supplied with a portable GFCI (cord GFCI) suitable for wet locations thaf
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3.13.1 GenTraI

3.13.1.1

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: They 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

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.

3.13.1.2 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.
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3.13.1.3 With reference to 3.13.1.2 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” and "off" when the
significance of these symbols is explained in the instructions packaged with the display.

3.13.1.4 When a switching device with a marked "off" position is mounted such that movement of the
operating handle is vertical, the lower position shall be the "off" position.

Exception: This requirement does not apply to a switching device having two or more positions in addition
to the "off" position, such as a double-throw switch.

3.13.1.5 A switching device shall be judged with respect to the temperature limitations of the materials

employed.
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Exception: This requirement does not apply to pilot or indicating lamps, or to lampholders for pilot
or indicating lamps.

3.13.2.5 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 3.13.2.1 — 3.13.2.4, as applicable, and the rated current of the resistive load.

3.13.2.6 A switching device provided as part of a display 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.
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