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INTRODUCT

1 Scope

ION

1.1 These requirements cover exhibition display unit constructions that are intended for indoor use for the
purpose of illuminating, animating, activating, or displaying with respect to temporary expositions, exhibits,
show conventions, meetings, or assemblies. These units are intended for temporary construction and
display at exposition events. Electrical components and systems shall be used in accordance with the
National Electrical Code, NFPA 70 and with the installation requirements of this standard. These
requirements also cover portable tradeshow displays, hanging components, and other exhibit assemblies.

1.2 These requirements cover exhibition display units rated 600 volts ac or less.

1.3 These rjaquirements cover light boxes for use with exhibition display units. Electri

displays and

1.3.1 These

electric signs are covered by Standard for Electric Signs, UL 48.

requirements cover under carpet convention center cord sets andyasSembled

on attachment plugs and cord connectors, rated 250 volts dc or less or 600 volts ac or

intended to S

upply temporary power from an exhibit facility to an exhibition display unit g

equipment amd products that are displayed or exhibited within the exhibition display unit, i

with 518.3(B

1.4 These re
unit, such as

1.5 These r¢
as promotion

1.6 These r
components

of the National Electrical Code, ANSI/NFPA 70.

quirements do not cover products that are displayed ‘ot exhibited within the exh
cars, audio equipment, appliances, or exhibitorequipment.

quirements do not cover combustible matefials stored within an exhibition disp
al pamphlets or giveaways.

bquirements do not cover the usé-of the following materials and their int
Lised in an exhibition display unit:

btural gas-fired equipment,

boking equipment,

pen flame devices;

hibits involing processes or materials that present a risk of injury to persons

essuré vessels,

c advertising

on or molded
ess, that are
r to exhibitor
N accordance

bition display

lay unit, such

erconnecting

sit-fuet-poweredequiprment;

g) Hydraulically powered equipment using flammable fluids,

h) Radiation producing devices, including lasers,

i) Flammable liquids, and

i) Compressed air that is determined to be not part of an exhibition display unit.
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1.7 A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and

implementation of this standard.

2 Glossary

For the purpose of this standard the following definitions apply.

2.1 CLASS
output greatg

2.2 CLASS
rms (42.4 vol

a) A

b) A
regul
limite
c) A

Class

d) A
requi

e) O
that 1
trans

with fhe supply circuit,assa means of limiting the voltage and current is not conside

Class

2.3 CLASS
Voltage Tran
Class 2 and

1 CIRCUIT — The portion of the wiring system supplied from a source that\has
r than 30 volts rms (42.4 volts peak) and 100 volt-amperes.

P CIRCUIT — An isolated secondary circuit involving a potential net.greater tha
ts peak) supplied by:

N inherently-limited Class 2 transformer;
combination of an isolated transformer secondary winding and a fixed impeda
hating network, that together comply with the perfortnance requirements for an

d Class 2 transformer;

dry-cell battery having output characteristicsinot greater than those of an inhe
2 transformer;

ny combination of (a), (b), and (c) .above that together comply with the perform
rements for an inherently-limited Class 2 transformer; or

he or more combinations -0f\a Class 2 transformer and an overcurrent protecti

pgether comply with the.performance requirements for a noninherently-limited
ormer. A circuit derived from a line-connected circuit by connecting impedanc
2 circuit.

sformers Part 1 General Requirements, UL 5085-1 and Low Voltage Transforn
Class 3 Transformers, UL 5085-3.

2.4 CORD-CHANNEL—ATomptetety enctosed chanmetinterndedspecificatty for thetofdir

a rated

in 30 volt

nce or

nherently-

rently-limited

ance

e device
Class 2

B in series
red to be a

P TRANSEORMER - An isolation type transformer as specified in the Standaid for Low

hers Part 3;

g and

routing of wiring, excluding communication and low-voltage wiring. A cord channel provides mechanical

protection for

2.41
the following

internal wiring.

types:

CONVENTION CENTER CORD SET — A convention center cord set shall be defined as one of

a) Parallel Type — The cord provided is of the flat, jacketed parallel conductor type for
installation under carpet. See Part VI, Convention Center Cord Sets, Attachment Plugs and

Cord

Connectors (Parallel Type).
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b) Booth Stringer Type — The cord provided is jacketed round extra-hard usage Type S
intended to supply convenience outlets along the length of a cord set to provide power for
lighting and displays for several booth locations. See Part VIII, Convention Center Cord Sets,

Attac

hment Plugs and Cord Connectors (Booth Stringer Type).

2.4.2 CONVENTION CENTER ATTACHMENT PLUG, ASSEMBLED-ON — An attachment plug that is
provided unattached to the cord of a convention center cord set. The attachment plug is intended to be
assembled onto the cord of a cord set as a line fitting.

2.4.3 CONVENTION CENTER CORD CONNECTOR, ASSEMBLED-ON — A cord connector that is
provided unattached to the cord of a convention center cord set. The cord connector is intended to be
assembled onto the cord of a cord set as a load fitting.

2.5 DEFLEC
display unit r

2.6 DEFLEC
display unit d

2.7 ELEME

2.8 EXHIBI]
to be used a

2.9 EXHIBIT
for display at
be used for 4

2.10 EXHIB

JTION DISPLAY UNIT, MOTOR-ORERATED — An exhibition unit provided with

LTION, HORIZONTAL — The measure of horizontal movement of elements\of
bsulting from addition and movement of live loads on the unit.

CTION, VERTICAL — The measure of vertical movement of elements)of an exh
ue to live and dead loads.

NT — A part or portion of an exhibition display unit.

[ION DISPLAY UNIT — A complete show exhibit or any subcomponent elemer
b a complete stand-alone display.

[ION DISPLAY UNIT, CUSTOM DESIGN — A<unit with unique construction thg
a particular exhibition, show, meeting, or agsembly. The unique construction i
particular product, service, or organizatioen.

an exhibition

ibition

t that is able

t is intended
5 intended to

a motor.
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2.11 EXHIBITION DISPLAY UNIT, MULTIPLE-STORY — An exhibition unit with two or more stories,
with or without a ceiling or covering for the top floor.

2.12 EXHIBITION DISPLAY UNIT, PORTABLE — An exhibition unit that is intended to be moved and is

hand carried

and set up without tools and/or ladder.

2.13 EXHIBITION DISPLAY UNIT, STATIONARY — An exhibition unit located in a dedicated space,
and not normally or easily moved.

2.14 EXHIBITION DISPLAY UNIT, MODULAR-TYPE SYSTEM — A system consisting of individual
components that mechanically connect together to form the supporting structure of an exhibition display
unit or portion of a unit. Elements of these systems are intended to be used repeatedly in various

configuration
integrity of th

2.15 FRAME
of parts that
enclosure to

a) R
b) R
c) R

2.16 GUYIN
support for th

2.17 HANGI
suspended o

2.18 KIOSK-
(2.44 m)inh

2.19 LEAKA
person upon
accessible sU

2.20 LIGHT
certified in ag
certification.

P connection is maintained.

AND ENCLOSURE (For Moving Parts and Electrical Components) &A*frame

5. A modular system uses a Tocking means of connection whereby the sirength and

consisting

brovide the structural integrity of a product and provides the means.of securing the

he product. The enclosure refers to that portion of a product that;

enders parts that present a risk of electric shock inaccessible;

bduces the risk of emission of flame or molten material; or

bduces the risk of unintentional contact with internal parts that involve a risk of

5 — To attach a rope, chain, rod, wire, or_similar device to a structure to provig
e structure.

NG COMPONENT — A fabric structure, graphic, or sign, electrical or nonelectr
- supported over the portion or_pgortions of an exhibition display unit located on

TYPE STRUCTURE — A free standing element of an exhibition display unit les
pight.

S5E CURRENT —Cutrents, including capacitive coupled currents, that flow thrg
contact between ;accessible conductive surfaces of a product and ground or o
rfaces of theyproduct.

BOX — A custom-built sign assembled using certified components, or a sign th
cordance with the Standard for Electric Signs, UL 48 that has been modified ¢

injury.

e reinforced
c, that is

the floor.

bs than 8 feet

ugh a
her

at was
after

2.21 LOAD, DEAD — The weight of materials of construction incorporated into the unit, such as walls,
floors, ceilings, stairways, partitions, finishes, and other similarly incorporated structural components.

2.22 LOAD, LATERAL - The lateral unit forces on elements of an exhibition display unit due to the

inertia of the

unit and occupants in motion.

2.23 LOAD, LIVE — The load resulting from the occupancy of the unit, not including construction load or
environmental loads, such as wind loads or dead loads. Live loads occur because of the movement of
people and objects on the unit.
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2.24 MARKING - Information provided on or in connection with a product, such as company
identification, product designation, ratings, warnings, etc.

2.25 PULL-OUT STRENGTH — The measure of the tensile force or load a vertical element and
horizontal element connection maintains before the horizontal element disconnects from the vertical
component.

2.26 SLIP RESISTANCE — The measure of the slip force or load a vertical element and horizontal
element connection maintains before the horizontal element in the groove of an interconnecting vertical
element slips out of the groove.

2.27 STAIR NOSING — The rounded edge of a stair tread that projects over the riser.

2.28 STAIRWAY, CIRCULAR OR CURVED - A stairway having an open circular or curved form in its
plan view with uniform section shaped treads attached to and radiating from adjacent‘supporting
structures.

2.29 STAIRWAY, SPIRAL — A stairway having a closed circular form in its plan’view with Jniform
section shapgd treads attached to and radiating about a minimum diametér_supporting column.

2.30 STAIRWAY, WINDING — A stairway having straight sections connected with sections |of radially
shaped treads where a change of direction occurs.

2.31 TOWER — A free standing component of an exhibition 'display unit 8 feet (2.44 m) or greater in
height that is|separate from, or attached to, the main unit construction. A tower is not intengled to be
occupied.

3 Components

3.1 Other than as indicated in 3.2, a componment of products covered by this standard shall comply with
the requirements for that component. See(Appendix A for a list of standards covering components used
in the produdts covered by this standard.

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

a) Involves a featur€ or’characteristic not required in the application of the comporfent in the
produict covered by. this standard, or

b) Is[superseded by a requirement in this standard.

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

3.4 Specific components are incomplete in construction features or restricted in performance capabilities.
Such components are intended for use only under limited conditions, such as certain temperatures not
exceeding specified limits, and shall be used only under those specific conditions.
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3.5 Electromagnetic-interference filters, relocatable power taps, and transient voltage surge suppressors
that are used in an exhibition display unit to operate on 50 to 60 hertz power circuits shall comply with, in
addition to the applicable requirements in this standard, the applicable requirements in the Standards for
Electromagnetic Interference Filters, UL 1283, Standard for Relocatable Power Taps, UL 1363, and Surge
Protective Devices, UL 1449, respectively.

4 Units of Measurement

4.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

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

5 Referench

5.1 Any undated reference to a code or standard appearing in the requirements af-this starjdard shall be
interpreted a$ referring to the latest edition of that code or standard.

UL Standards

UL 48
Standard for [Electric Signs

UL 67
Standard for |Panelboards

UL 94
Standard for |Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 98
Standard for |[Enclosed and Dead-Front Switches

UL 153
Standard for|Portable Electric Lamps

UL 217
Standard for{Smoke Alarms

UL 299
Standard for [Dry Chemical Fire Extinguishers

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

UL 498
Standard for Attachment Plugs and Receptacles

UL 711
Standard for Rating and Fire Testing of Fire Extinguishers

UL 723
Standard for Test for Surface Burning Characteristics of Building Materials
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UL 746A
Standard for Polymeric Materials — Short Term Property Evaluations

UL 746C
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations

UL 969
Standard for Marking and Labeling Systems

UL 1004-1
Standard for Rotating Electrical Machines — General Requirements

UL 1004-2
Impedance Rrotected Motors

UL 1004-3
Thermally Prptected Motors

UL 1283
Standards fof Electromagnetic Interference Filters

UL 1363
Standard for|Relocatable Power Taps

UL 1439
Standard for|Test for Sharpness of Edges on Equipment

UL 1449
Standard for|Surge Protective Devices

UL 1573
Standard for [Stage and Studio Luminairés and Connector Strips

UL 1574
Standard for|Track Lighting Systems

UL 5085-1
Standard for|Low Voltdge* Transformers Part 1 General Requirements

UL 5085-3
Standard for [L.owWoltage Transformers Part 3; Class 2 and Class 3 Transformers

UL 1598
Standard for Luminaires

UL 1975
Standard for Fire Tests for Foamed Plastics Used for Decorative Purposes

UL 2108
Standard for Low Voltage Lighting Systems
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ANSI' Standards

ANSI C101,
American National Standard for Leakage Current for Appliances

ANSI 797 1,
Standard Performance Specifications and Methods of Test for Safety Glazing Material Used in Buildings

ASTM? Standards

ASTM B117,
Standard Practice for Operating Salt Spray (Fog) Apparatus

NEMA3 StanLiards

NEMA WDe,
Standard for|Wiring Devices — Dimensional Requirements

NFPA? Standglards

NFPA 10,
Standard for [Portable Fire Extinguishers

NFPA 70,
National Eledtrical Code

NFPA 101,
Life Safety Code

NFPA 701,
Standard Mefhod of Fire Tests for Flame«Propagation of Textiles and Films

NFPA 7083,
Standard for [Fire Retardant Impregnated Wood and Fire Retardant Coatings for Building Materials

1American NItionaI Standards-Institute
2American S¢ciety for Testing and Materials
SNational Elefctrical Manufacturers Association

4National Firg Protection Association
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PART | - CONSTRUCTION

STRUCTURAL

6 General

6.1 The construction of an exhibition display unit shall comply with the requirements of the Uniform
Building Code (UBC), the Americans with Disabilities Act (ADA) Handbook, Chapter 1 as applicable, and

with the requ

irements of this standard.

6.2 For the purpose of evaluating an exhibition display unit for construction and performance, the unit
shall not be anchored to the floor of the exhibit facility.

7 Requirem

7.1 Glass sh
greater than
1/8 inch (3.2

a) B
Perfd
ANS

b) C
appli

8 Requirements Particular to Towers 8 Feet (2.44 ' m) or Greater

8.1 A tower,
requirements

8.2 Certified
structural intg

Exception:
guying, is prq

bnts Particular to Glass and Support Brackets

all not be less than 0.115 inch (2.92 mm) thick where the length or width of th
2 inches (305 mm). Glass having a dimension greater than 12 inghes shall no
mm) thick and the glass shall comply with the following:

b a non-shattering or tempered type that, when broken, cemplies with the Star
rmance Specifications and Methods of Test for Safety, Glazing Material Used
Z97.1; and

bmply with Glass Panel Tests, Section 38 or Mechanical Strength Tests, Secti
cable.

as specified in 2.31, shall comply_with the applicable requirements in this star
in this Section.

engineering calculations,including a height to weight ratio, shall be provideg
grity for a load-bearing 'surface of a tower.

\ height to weight-ratio is not required to be provided where other means of suf
vided.

8.3 Unless t

e engineéring calculations specified in 8.2 include a height to weight ratio tha

e glass is not
be less than

dard
n Buildings,
on 42, as

dard and the

to verify the

port, such as

accounts for

a specified number, of Joccupants, a tower shall not be intended for occupancy. Where th¢ engineering

calculations fpr a tewer provide for occupancy, the requirements in Sections 11 — 13 shall 4

applicable.

e applied, as

8.4 The area within a tower, lower than 8 feet (2.44 m), is able to be used for storage of transient material.

8.5 For the purpose of evaluating a tower for construction and performance, the unit shall not be
anchored to the floor of the exhibit facility.
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8.6 A tower, as described in 2.31, shall comply with Stability Tests Particular to Towers, Section 40.

9 Requirements Particular to Kiosks

9.1 A kiosk-type structure shall comply with the requirements of this standard as applicable.

10 Requirements Particular to Hanging Components

10.1 General

10.1.1 A hanging component, as described in 2.17, that forms part of the exhibition display unit or as a
separate component shall comply with all applicable requirements in this Standard and the requirements

in this Sectio

10.1.2 Wate
the parts of g

10.1.3 Certif
component.

Exception:
complies with

10.1.4 A har
a) C
b) C
c) C

10.1.5 ACla
one hoisting

n.

shall be capable of freely passing through all materials of an overhead-fabri
hanging component such as a sign or graphic.

ed engineering calculations shall be used to determine the structural integrity

10.1.4(a).
ging component shall be classed in accordance with the following:

ass |: Materials less than 100 pounds (45.47kQ);

ass |ll: Materials 500 pounds and over.

5S | hanging component shall be constructed with a minimum of two hanging pi
pick point which, together, shall be capable of supporting 5 times the

component when the component is suspended.

10.1.6 The
suspending ¢
used to hang
a beam.

10.1.7 A Cld

anging pick paintis the point on a hanging component at which the means fq
able to the_Gemponent is located. The hoisting pick point is the point at whi

ss Nhanging component shall be constructed with a minimum of two hangin

ass Il: Materials greater than 100 pounds and less than 500 pounds (226.8 kg);

C structure or

of a hanging

This requirement does not apply to a lightweight hangingComponent, such as @ banner, that

ck points and
veight of the

r attaching a
th the cables

a component come together to suspend the component from a suspending mgans, such as

h pick points.

The means f
the compone

rattaching the tabte ateach pick point stattbe capabte of supporting 5-times
nt when the component is suspended.

the weight of

10.1.8 When a Class Il hanging component is constructed with more than two hanging pick points, the
means for attaching the cable at each pick point shall be capable of supporting the weight of the
component when the component is suspended.
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10.1.9 When one hoisting pick point is used to suspend a Class Il hanging component, the means for
suspending the component shall be capable of supporting 5 times the weight of the component when the
component is suspended.

10.1.10 A Class IIl hanging component shall be constructed with a minimum of four hanging pick points.
The means for attaching the cable at each pick point shall be capable of supporting 5 times the weight of
the component when the component is suspended.

10.1.11 When a Class Il hanging component is constructed with more that four hanging pick points, the
means for attaching the cable at each pick point shall be capable of supporting the weight of the

component when the component is suspended.

Exception:
when each f
suspended.

10.1.12 Whe
suspending t
component is

10.1.13 A h
occupies. Th

display unit ¢qual to 25 percent of the straight linear distance) from the back to front of

distance on ¢
to 50 percent
suspended.

10.1.14 A co
such use by
ductwork sys|

10.1.15 Cab

wire, or aircraft cable.

10.1.16 Tie

10.1.17 Writlen instructions and drawings shall be provided with a hanging component that

floor plan for
suspended, §
the compone

A~ Class Il triangle-shaped hanging component is able fo have three hangin
oint is capable of holding 6 times the weight of the component when thé

he component shall be capable of supporting 5 times the weight' ¢f-the compor
suspended.

bnging component shall be suspended within the area that the exhibition
e component shall be suspended a minimum distance in from the front of

ach side of the component, when suspended, :shall not be greater than the d

of the straight linear distance of the width orilength of the unit over which the

mponent shall be suspended from load-bearing points of the facility structure g
the exhibit facility. A hanging compornent shall not be suspended from piping,
ems of the exhibit facility.

e used to hang components-shall be a minimum 1/4 inch multi-stranded type v

vire shall not be ysed to suspend hanging components.

the exhiljtion display unit, the exact location and height at which the compqg
nd a view of the hanging component that details the assembly steps required
ht as‘intended.

g pick points
component is

n one hoisting pick point is used to suspend a Class lll hanging gomponent, the means for

ent when the

display unit
he exhibition
the unit. The
stance equal
component is

esignated for
sprinklers, or

ire rope, guy

specifies the

nent is to be
to assemble
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10.2 Hangin

g Fabric Ceilings and Canopies

10.2.1 Unsupported hanging fabric ceilings, canopies, and other similar structures shall be limited to

Class | as sp

Exception:

ecified in 10.1.4(a).

When a frame, truss, or similar supporting means is used to support a hanging fabric ceiling,

canopy, or similar structure, the structure is able to be Class Il or Class Il in accordance with 10.1.4(b)

and (c).

10.3 Hangin

g signs

10.3.1 A sign and outline lighting system, feeder circuit, or branch circuit supplying a sign or outline

lighting syst
conductors. K
means shall

Exception:
connection td

11 Requiren

11.1 General

11.1.1 A ded
surface locat

11.1.2 The o
unit shall not

Exception Nd
11.8.1.

Exception Nd

11.2 Straight stairway

11.2.1 Therr
4 inches (102

bm, shall have an externally operable disconnect means that opens all
For a disconnecting means not integral to a sign or outline lighting system, ‘i
be within sight of the exhibition display unit.

A sign or outline lighting system provided with a flexible cord~and attachn
the supply circuit is not required to have the specified disconné¢t-means.

nents Particular to Decks and Multiple-Story Exhibition Display Units

k or the first story of a multiple-story exhibition display unit shall have the load
bd 3 feet, 6 inches (1.07 m) or higher above the exhibit facility floor.

pen area below a deck or below the floorof the first story of a multiple-story exh
be accessible to persons.

. 1: This requirement does not apply to a deck or exhibition display unit that

. 2: This requirement does not apply to qualified personnel servicing the unit.

se of a straight-stair shall not be greater than 7 inches (178 mm) and shall no
mm).

11.2.2 The't
horizontally q

ead of a straight stair shall not be less than 11 inches (279 mm). The run shall
etween the vertical planes of the furthermost projections of adjacent treads o

ungrounded
e disconnect

nent plug for

-bearing floor

bition display

complies with

be less than

be measured
stair nosing.

(See 2.27).

11.2.3 Stair treads shall be of uniform size and shape.

11.2.4 The stair nosing of a straight stair shall not protrude greater than 1-1/2 inches (38.1 mm) beyond

the riser.
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11.2.5 The head clearance under a straight stairway shall be a minimum of 6 feet, 8 inches (2.03 m).

11.2.6 For an exhibition display unit with an occupancy level of 49 or less, the minimum width of a stair
shall be 36 inches (914 mm).

11.2.7 For a exhibition display unit with an occupancy level of 50 or more, the minimum width of a stair
shall be 3 feet, 6 inches (1.07 m).

11.2.8 A landing area shall be provided at the top and bottom of each stairway or stair run. Each landing
shall be a dimension measured in the direction of travel and not less than the width of the stairway. See
Figure 11.1.

Figure 11.1 Q'\(b
Dimensions for stairway landings 63(1/
Direction q‘;bg
Trgflel \)\/
= S

Landing
Area

=

Direction
’ of
C)\\ Travel

$5038 N

@.
éO

N

11.2.9 An in eshediate landing for a stairway that provides for a change in direction of [travel of 180
degrees shall be double the width of the landing area specified in 11.2.8. See Figure 11.2.
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$503

11.2.10 An intermediate landing shall be provide

11.3 Spiral,

11.3.1 A spi

exhibition dis|

Exception:
requirement.

designated a

11.3.2 For a

than 10 inch

stairway. All

Figure 11.2
Dimensions for stairway landings with change of direction

Direction
of
Travel of

Travel

Direction

O

/4_06‘@/_

4

Directiol
of
Travel

$ | |
d @{ every 12 foot (3.66 m) rise of stairs.
N\
winding, and curved (circular)osﬁlrway

X

ral or winding stairway sh@&not be used for access to a second or greate
play unit. C)\\
A winding or spira%ai}way intended for use only by service personnel com
A winding or stairway intended for use by service personnel shall nd
5 an exit in @ lance with 11.7.

cular) stairway, the minimum run distance on the inside curve shg
m). The smaller stairway radius shall not be less than twice the
imensions shall be in accordance with 11.2. See Figure 11.3.

r story of an

blies with the
t be used or

Il not be less
width of the
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Figure 11.3
Minimum run distance for curved or circular stairway

w|= width of stair

a |= inside dimension for each stair tread (not fess than 10 inchg
r |= radius (not less than twice the width)

S5Q40A

11.3.3 The head clearance under a curved (circular)stairway shall be a minimum of 6 feet, &

m).
11.4 Stairwg

11.4.1 A stai
wall shall ha

11.4.2 The u
shall not be |

11.4.3 The h
inches (965 N
to the top of

y handrails

e a minimum of two handrails.

nobstructed clearance between two opposing handrails or one handrail and an

pss than 36 inches (914 mm).

he handrail.

inches (2.03

fway with an adjacent wall'shall have a minimum of one handrail. A stairway with no adjacent

opposite wall

andrail .of<a” stairway shall not be less than 34 inches (864 mm) and not gre¢ater than 38
nm) abeve the stair tread. The height shall be measured from the front edge of

he stair tread

11.4.4 The diameter of a handrail of a stairway shall not be less than 1-1/4 inches (31.8 mm) and not
greater than 2 inches (50.8 mm).

11.4.5 For a wall mounted handrail and for a handrail that is mounted parallel to a wall, the minimum
distance from the wall to the handrail shall be 1-1/2 inches (38.1 mm).
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11.4.6 The triangular openings formed by the riser, tread and bottom element of a guardrail at the bottom
of a handrail at the open side of a stairway shall not be greater than 6 inches (152 mm) as determined by
attempting to pass a 6 inch diameter sphere through any opening.

11.4.7 An open handrail shall have intermediate rails, balusters, an ornamental pattern, infill panels or
similar constructions such that the open spaces are not greater than 12 inches (305 mm) apart as
determined by attempting to pass a 12 inch (305 mm) diameter sphere through any opening.

11.4.8 The requirements in 11.4.4 and 11.4.5 do not apply to handrails that have a plexiglass shield

permanently attached to the handrail. The area around the shield shall comply with 11.4.6 and 11.4.7.

11.5 Guardrails

11.5.1 A gus
section.

11.5.2 An un
mm) or great

Exception:
to the generd

11.5.3 A gug

height of a gliardrail shall be measured from the floor of the:deck to the top of the guardrail.

11.5.4 The H
greater than

11.5.5 An of
similar const
determined b

11.5.6 The 0
mm) apart.

11.5.7 Wher
as determine|

rdrail shall comply with Stairway Handrails, Section 11.4, and with the requirg
enclosed floor or roof opening, landing, ramp, balcony or porch,Avhich are 14
er above the grade or floor below, shall be enclosed by a guardrait.

\n unenclosed floor or roof opening, landing, ramp, balcony~er porch, that is n
I public is not required to be enclosed by a guardrail.

rdrail for an exhibition display unit shall be a minimum of 3 feet, 6 inches (1.07|
orizontal distance from the top of the deckifloor to the bottom of a guardrai
1 inches (102 mm).

en guardrail shall have balusters,_intermediate rails, an ornamental pattern, ir
ructions such that the open spaces are not greater than 12 inches (305 n
y attempting to pass a 12 inch_(305 mm) diameter sphere through any openin
pen space between vertical elements in a guardrail shall not be greater than 4

b a guardrail mgets’a handrail, the opening shall not be greater than 4 inches (1
0 by attempting to pass a 4 inch (102 mm) diameter sphere through the openi

ments of this

L inches (356

ot accessible

m) high. The

shall not be

fill panels, or
hm) apart as

0.

L inches (102

02 mm) apart
ng.
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11.6 Load-bearing surfaces

11.6.1 General

11.6.1.1 Certified engineering calculations shall be used to determine the load-bearing capacity of a
load-bearing surface of a deck or multiple-story exhibition display unit.

11.6.2 Handrails and Guardrails

11.6.2.1 A handrail and guardrail shall comply with Handrail and Guardrail Test, Section 42.3.

11.6.3 Deck,

floor, and all other unit surfaces

11.6.3.1 Any
50 pounds pe
equation:

in which:
dis i
| is th

11.6.3.2 Any
to 5 percent

11.7 Exits a

11.7.1 Not |4
square feet (

11.7.2 With
of the largest
points on the

point on an exhibition display unit intended for occupancy shall have a minimu
r square foot (244 kg/m?) at a maximum vertical deflection as determineg using

0 =1/280

he deflection
e length between supports

point on an exhibition display unit intend€dfor occupancy shall support latera
bf the minimum live load specified in 1446.3.1.

hd exit access

ss than two exits shall be provided for each floor of an exhibition display uni
D2.9 m?) or greater or having an occupancy capacity of 10 or more.

eference to 11.7.1s.the two exits shall be spaced apart not less than one-hal

m live load of
the following

| loads equal

that is 1000

the distance

linear diagonal of the deck or floor space. The unit diagonal is determined by measuring two

unit that are the/furthest distance apart.
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11.8 Floor height

11.8.1 The unobstructed height above and below the second or higher story of an exhibition display unit
shall not be less than 6 feet, 8 inches (2.03 m).

Exception: This requirement does not apply to areas of a unit that are not intended for occupancy.
11.9 Ceilings

11.9.1 A ceiling constructed of lightweight material, such as fabric, shall comply with Requirements

Particular to

Hanging Components, Section 10.

11.9.2 Certif
in a multiple-

11.9.3 A ceil

on or attachg

11.9.4 A cei
capacity of 2

11.10 Fire p

11.10.1 A sifpgle-story exhibition display unit with a ceiling, ‘@and each story of a multiple-st

display unit t
are intended

ed engineering calculations shall be used to defermine the Toad-bearing capac
story exhibition display unit.

ng material or structure shall support the dead load weight of itself ahd any m
d to the ceiling material or structure.

ng material or structure that is subject to live load weight shall have a minin
D pounds per square foot (97.7 kg/m?).

rotection devices

hat is constructed with a ceiling, shall be provided with a smoke detector or
for use in the specified area of the unit. The smoke detectors shall be locate

ty of a ceiling

aterial setting

hum live load

pry exhibition

letectors that
d so that the

entire area umder the ceiling, including closets, is proteeted. A smoke detector shall be locatg¢d in a clearly

visible and rg

11.10.2 With
detector.

11.10.3 With
UL 217.

11.10.4 With
the exhibition

11.10.5 An g
for the install

adily accessible area for each enclosed' portion of each story of the unit.

reference to 11.10.1, the smake detector shall be powered by batteries ir

reference to 11.10.1, the_smoke detector shall comply with the Standard for S

reference to 11.10.1, the smoke detector alarm shall be audible to persons lo
display unijt.\The alarm shall also be audible to persons using a hearing aid.

nclosed area under a stairway in a multiple-story exhibition display unit, used
ation ‘@f ‘electrical equipment, shall be provided with a smoke detector.

tegral to the

moke Alarms,

cated outside

or storage or

11.10.6 Asi

gle-story extibitiomdisptay umnit constrocted withra ceiting, andeach story of @

nultiple-story

exhibition display unit that is constructed with a ceiling, shall be provided with a minimum 2-1/2 pound
(1.13 kg) multipurpose-type fire extinguisher or extinguishers that are intended for use in the specified
area of the unit. An extinguisher shall be located in a clearly visible and readily accessible area for each
500 square feet (46.45 m?) of enclosed portion of the unit.
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11.10.7 With reference to 11.10.6, a fire extinguisher shall comply with the Standard for Dry Chemical
Fire Extinguishers, UL 299, the Standard for Portable Fire Extinguishers, NFPA 10, and Standard for
Rating and Fire Testing of Fire Extinguishers, UL 711.

11.10.8 All enclosed areas of an exhibition display unit that house electrical components shall have vents

to the exterio

r of the unit.

Exception: This requirement does not apply to enclosed areas that house convenience receptacles only.

11.10.9 The

top story of an exhibition display unit shall not be covered or have a ceiling.

Exception: A cover or ceiling for the top story of a unit complies when a sprinkler system is provided for

each story o
the requirem

11.10.10 An
greater than
for use in the

11.10.11 An
ceiling for the

the unit. An open-grate or drop-out panel type ceiling or cover Is determined t
bnt.

exhibition display unit with a height greater than 30 feet (9.14 m) and,with an 4
5000 square feet (464.5 m?) shall be provided with an automatic sptinkler syg
specified enclosed area of the exhibition display unit.

exhibition display unit that complies with 11.10.10 is able*toe be provided wi
top floor.

12 Requirements Particular to Platforms and Raised Floors
12.1 General
12.1.1 Certifled engineering calculations shall be used to determine the load-bearing

platform or rg

12.1.2 Arais
above the flo

12.1.3 A pla
greater than

than 3 feet, 5
to Decks and

ised floor.

br of an exhibit facility.

form shall have its load-bearing floor surface not less than 8 inches (203
B feet, 5 inches (1.04vm)-above the floor of an exhibit facility. An exhibition displa
inches in height/s determined to be a deck and shall comply with Requireme
Multiple-Story(ExHibition Display Units, Section 11.

b comply with

nclosed area
tem intended

h a cover or

tapacity of a

led floor shall have its load-bearing floor surface located not greater than 7 inchhes (178 mm)

mm) and not
y unit greater
nts Particular

12.1.4 The dpen areadbelow a platform of an exhibition display unit shall not be accessible|to persons.
Exception: This requirement does not apply to qualified personnel servicing the unit.
12.1.5 The |oad-bearing surfaces of a raisedftoor or ptatformstattcompty with—t16-371=and 11.6.3.2.

12.1.6 The unenclosed areas of a platform of an exhibition display unit, 7 inches (178 mm) or greater in
height, shall be enclosed by a guardrail that complies with 11.5.

Exception: The requirement does not apply to a platform that is intended to be used for other than public

access, such

as for actors or speakers.
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12.1.7 Where stairs are required for access to a raised floor or platform, the stairway shall be constructed
with handrails that comply with Stairway Handrails, Section 11.4, and Exits and Exit Access, Section 11.7.

12.1.8 The load-bearing surfaces of a stairway handrail or guardrail of a raised floor or platform shall
comply with Handrail and Guardrail Test, Section 42.3.

13 Requirements Particular to Modular-Type Systems
13.1 General

13.1.1 An exhibition display unit constructed using a modular-type system shall comply with the
applicable requirements in Requirements Particular to Towers 8 Feet (2.44 m) or Greater, Section 8,

Requiremen
Requirement

13.1.2 Certif
display unit g
(3.66 m) or g
13.1.3 An e
applicable p4q
13.2 -13.8.
13.2 Load-b

13.2.1 Certif
load-bearing

13.3 90 deg

13.3.1 The G

(tee) connection shall not be greater than-3 feet, 3 inches (1 m).

13.3.2 The
Modular-Sy

e
Modular—Sys%m Elements PulOut Strength Test, Section 39.2, and 90 Degree (Tee) (

Modular-Sys

paring surfaces

S Particular to Decks and Mulliple-Story Exhibition Display UNits, Sec
5 Particular to Platforms and Raised Floors, Section 12.

ed engineering calculations shall be provided to verify the structural integfity for

r parts of a unit that are constructed of modular-type system elements and th
reater in height.

rformance tests specified in Sections 38 — 47, in addition 'to the requirement

ed engineering calculations shall be usedito determine the load-bearing
surface of an exhibition display unit constructed using a modular-type system.

'ee (tee) connections of modular:system elements
enter-to-center measurementfor one section of a system wall element forming
wall element described in 13.3.1 shall comply with 90 Degree (Tee) C
m Elements Slip-*Resistance Test, Section 39.1, 90 Degree (Tee) C

m Elements:Twisting-Moment Test, Section 39.3.

ion 11, and

an exhibition
at are 12 feet

Khibition display unit constructed using a modular-type ‘system shall comply with the

5 specified in

tapacity of a

a 90 degree

onnection of
bnnection of
fonnection of
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13.4 End-to-end (splice) connection of modular-system elements

13.4.1 An end-to-end (splice) connection of modular-system elements shall comply with End-to-End
(Splice) Connection of Modular-System Elements Deflection Test, Section 39.4 and End-to-End (Splice)
Connection for Modular-System Elements Pull-Out Strength Test, Section 39.5.

13.5 Modular-type system used as a cantilever
13.5.1 For an exhibition display unit constructed using a modular-type system that has a cantilever-type

structure connected to the unit, the horizontal distance of the cantilever shall not be greater than 3 feet,
3 inches (1 m).

Exception: 4
provided.

13.5.2 The q

Modular-Typg Systems Load Test, Section 39.6.

13.6 Modulgr-type system used as ceiling-grid structures

13.6.1 For a
greater than

13.6.2 Fora
grid structure

13.6.3 The ¢
From Modul

1r
Modular-Typ

13.7 Modulgr-type system used for luminaire enclosures

13.7.1 An at
structure shg
Attachment H

13.7.2 Lumir]
applicable re

13.7.3 A sig
modular con

cantilever-type structure greater than s reet, 3 Inches complies when adaiiio

antilever structure described in 13.5.1 shall comply with Cantilevers”Cons

single ceiling grid constructed using a modular-type system, the grid area
B feet, 3 inches by 3 feet, 3 inches (1 m by 1 m).

ceiling grid structure housing two or more ceiling.grids with no support providg
shall not be greater than 16 feet, 4 inches by 16 feet, 4 inches (5 m by 5 m).

piling grid structure described in 13.6.2 shall comply with Ceiling-Grid Structure
-Type Systems Deflection Test, Section 39.7 and Ceiling-Grid Structure Cons
Systems Load Test, Section 39.8:

achment plug or receptacle used to connect custom luminaires in a modula
Il not have a genetal- or specific-purpose configuration described in the

aire fixtures and attachments used with modular-type system construction sha
huirementS§lin Exhibition Display Lighting, Section 34.

h forming part of a modular-type system construction or as a separate cor
btruction shall comply with applicable requirements in Hanging Signs, Sectio

lugs and Receptacles, UL 498. The connection shall be keyed and interlockeq.

hal support is

tructed From

shall not be

d, the ceiling

b Constructed
tructed From

-type system
Standard for
|

| comply with

nponent of a
n 10.3, Neon

Signs, Sectio

m-34-2-5,and tight Boxes, 34-276:
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13.8 Modular-type system used as hanging components
13.8.1 A hanging component forming part of a modular-type system construction or as a separate
component of a modular construction shall comply with the applicable requirements in this Section and in
Requirements Particular to Hanging Components, Section 10.

13.8.2 For a graphic substrate that is supported by elements of a modular-type system, the weight of the
substrate material shall not be greater than 1 pound per square foot (5 kg/m?).

14 Requirements Particular to Portable Exhibition Display Units

14.1 Other than the requirements in Sections 6, 11, 12, 24, 40, 64 and 65, a portable exhibition display

unit, as desc
15 Requiren

15.1 A custo
apply to the i

16 Flammak

16.1 All matgrials used in the construction of an exhibition display-ufit shall have a flame-sp

200 or less, g
for Surface E
display stang
requirement.

Exception Ng
(9.5 mm) or ¢

Exception N|
requirement.

Exception N(

Plastics Used for Decorative Putposes, UL 1975 are not required to comply with this requir

16.2 Sample
in Standard f

16.3 A deco

ibed In 2.12, shall comply with the requirements in this standard.
hents Particular to Custom-Design Exhibition Display Unit

m-design exhibition display unit shall comply with the requirements:in this Sta
hdividual unit being investigated.

ility of Materials
nd smoke-developed index of 200 or less when tested in accordance with Star

urning Characteristics of Building Materials, UL\ 723. Accessories such as w
s, and shelving are included with these construction materials and shall corn

. 1: This requirement does not applyte.plywood and solid wood with a thickne
Jreater.
p. 2: Decorative material that”complies with 16.3 is not required to com

. 3: Decorative foamed plastics that comply with the Standard for Fire Test!

S are to be_prepared for the test in accordance with the requirement for mour
pr Test fof Surface Burning Characteristics of Building Materials, UL 723.

polymeric m

gterial and is mechanically contiguous across and runs not less than the full wid

shall be Cla =

rativesmolding, base cord channel cover, shelf, top cap, or similar part that

ndard as they

read index of
dard for Test
all hangings,
nply with this

ss of 3/8 inch
ply with this
5 for Foamed
ement.

ting methods

is formed of
th of one unit

Parts in Devices and Appliances, UL 94.

Exception: A work surface trim Class HB or better complies with the requirement.

Materials for
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16.4 A molding connector, shelf, or similar part, consisting of painted metal or wood is able to be used
without test.

16.5 Decorative plastic, painted steel, wood moldings, shelves, or similar parts, including contiguous
parts, that constitute greater than 15 percent of the area on the front or back surface of an exhibition
display unit, shall comply with the requirement in 16.1.

16.6 To determine the percentage specified in 16.5, a representative exhibition display unit or drawing is
to be used. The representative exhibition display unit is to have front and back surface dimensions of 4
feet by 4 feet (1.22 mm by 1.22 mm). Decorative parts that are normally provided on an exhibition display
unit are to be placed on the unit, or depicted on the drawing. The area is to be calculated using the two

adjacent surfaces forming the largest area exposed after mounting the decorative part.

16.7 A polynlneric material used to form a small decorative part or mechanical connector.sh

HB or better
Devices and

16.8 All exh
draperies, of
Propagation

in accordance with Standard for Tests for Flammability of Plastic Materialg
Appliances, UL 94.

ibition display unit fabric and plastic film used as canopies,) tents, awnir]
similar structures shall comply with the the Standard Method of Fire Teg
pf Textiles and Films, NFPA 701.

ELECTRO-MECHANICAL

17 General

17.1 Each el
rating at leas
an exhibition
maximum cu

17.2 Condud

17.3 A circui
Conductors d
be insulated.

17.4 Means
luminaire oth
rigidity to red

17.5 The foll

pctrical component of an exhibition display.tnit and insulated conductor shall h
I equal to the voltage that is applied to jt*during intended use. Each electrical
display unit shall have an ampere rating and each insulated conductor shall bg
rent to which it is subjected during\intended use.

tors shall be fused or protectedat a rating not greater than the conductors’ ra
t breaker shall not have\conductors tapped off the line side terminals of the ¢

n the load side of the overcurrent protection, transformers, or current limiting

shall be proyided to reduce the risk of contact between the surface of a cabinet
br than at’the intended mounting means. The means provided shall have the
Lce thelrisk of distortion that facilitates installation in a manner other than inte

bwing components shall not be used on or in an exhibition display unit:

bll be classed
5 for Parts in

gs, curtains,
ts for Flame

ave a voltage
component of
sized for the

ed ampacity.
rcuit breaker.

devices shall

and a cabinet
strength and
nded.

a) An open pin socket;

b) Duplex or triplex lamp cord wire in a display;

c) Two-wire cord;

Exception: Two-wire cord is able to be used with Class 2, low-voltage wiring.

d) Squeeze- or spring-loaded type lighting device;
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e) An open attachment plug; and

f) A Class 1 low-voltage transformer without a secondary overcurrent protection device that is

rated

5 A or greater.

17.6 A polymeric material used as a decorative trim or part shall be rated for the temperatures to which
it is subjected during intended use, in that it shall not melt or deform in such a way as to interfere with the
intended operation of the exhibition display unit.

18 Mechanical Assembly

18.1 Genera

18.1.1 An eX
disconnected
electric shock

18.1.2 A swi
user shall no

18.1.3 Frictid
and loosenin
not allow a d

18.2 Cord c

18.2.1 A co
mechanically

18.2.2 Parts

Exception Ng
receptacle of
the compone

Exception Ng
enclosure ed
channel is pr

hibition display unit system shall be constructed so that when adjacent units‘a
, or moved to form varying angles with each other as during intended operation
, Or injury to persons is not introduced. See Sections 41, 42, 43.4, ahd 45 — 4

turn, loosen, or otherwise become disengaged from its mounting panel.

n between surfaces shall not be used as the only means to reduce the risk
) specified in 18.1.2. For example, a lock washer thal{s applied as intended i

bvice having a single-hole mounting means to turag,
nannels
d channel shall be supported through\individual exhibition display units

contiguous parts of the unit.
that make up a cord channel shall butt tightly together or overlap.
. 1. Where clearance is required for the placement of a component, such as

a similar component, the) clearance shall not be greater than 0.03 inch (0.8
nt and the adjacent enclosure edge.

ge not greatér. than 0.09 inch (2.3 mm) wide complies with the requirement W
pvided with-a secondary cover that reduces the risk of entrance of debris.

e connected,
a risk of fire,
7.

ch, attachment-plug receptacle, or other component that is intehded to be handled by the

bf the turning
S a means to

and between

the face of a
mm) between

. 2: A clearanc¢ inthe form of a slot, gap, or opening between a component andl the adjacent

hen the cord
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18.3 Mechanical connectors

18.3.1 A mechanical connector shall be constructed to withstand the strain to which it is subjected during
intended use.

19 Frame and Enclosure (Electrical and Mechanical)
19.1 General
19.1.1 An exhibition display unit shall be formed and assembled to have the strength, stability, and rigidity

to resist the abuses to which it is subjected without resulting in a risk of fire, electric shock, or injury to
persons. See Strength of Cord Channel Enclosure Tests (Electrical and Mechanical), Section 43.

19.1.2 A shdet-metal enclosure shall have a minimum thickness as specified in TablesN 9/l and 19.2.
Exception: A sheet-metal enclosure with a minimum thickness less than that specified in Taples 19.1 and
19.2 shall comply with Strength of Cord Channel Enclosure Tests (Electrical andWlechanical), Section 43.
Table 19.1
Thickness of sheet-metal for enclosures of carbon steel or stainless steel
Without supporting frame With supporting frame\or equivalent Minimum thickness®
reinfarcing
Maximum Width? Maximum length® Maximum width? Maximum length®
Inches (mm) Inches | (mm) Inches (mm) Inches | (mm) Inches (mm)
18.0 457.0) Not limited 27.0 (686.0) Not limited 0.053 (1.3)
20.0 508.0) 25.0 | (635.0) 29.0 (737.0) 36.0 | (914.0) 0.053 (1.3)
22.0 559.0) Not limited 33.0 (838.0) Not limited 0.060 (1.5)
25.0 635.0) 31.0 | (787.0) 35.0 (889.0) 43.0 | (1092.0) 0.060 (1.5)
25.0 635.0) Not limited 39.0 (991.0) Not limited 0.067 (1.7)
29.0 737.0) 36.0 | (914.0) 41.0 (1041.0) 51.0 | (1295.0) 0.067 (1.7)
33.0 838.0) Not limited 51.0 (1295.0) Not limited 0.080 (2.0)
38.0 965.0) 47.0 | (1194.0) 54.0 (1372.0) 66.0 | (1676.0) 0.080 (2.0)
42.0 [1066.8) Not limited 64.0 (1625.6) Not limited 0.093 (2.4)
47.0 [1193.8) 59.0 | (1498.6) 68.0 (1727.2) 84.0 | (2133.6) 0.093 (2.4)
52.0 [1320.8) Notlimited 80.0 (2032.0) Not limited 0.108 (2.7)
60.0 [1524.0) 74.0 | (1879.6) 84.0 (2133.6) 103.0 | (2616.2) 0.108 (2.7)
63.0 1600.2) Not limited 97.0 (2463.5) Not limited 0.123 (3.1)
73.0 [1854.0) 90.0 | (2286.0 103.0 (2616.0) 127.0 | (3226.0) 0.123 (3.1)
2 The smaller dimension of a rectangular sheet-metal piece that is part of an enclosure. Adjacent surfaces of an pnclosure that
have supports jh.common and are made of a single sheet, comply with the requirement.
® Not limited appti f f o adjacent
surfaces not normally removed during use.
¢ The minimum thickness refers to the base material and does not include a coating thickness.
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Table 19.2
Minimum thickness of sheet-metal for enclosures of aluminum, copper, or brass
With supporting frame or equivalent
Without supporting frame reinforcing
Maximum width? Maximum length® Maximum width? Maximum length® Minimum thickness
Inches (mm) Inches | (mm) Inches (mm) Inches | (mm) Inches (mm)

18.0 (457.0) Not limited 42.0 (1066.8) Not limited 0.075 (1.9)
20.0 (508.0) 25.0 (635.0) 45.0 (1143.0) 55.0 (1397.0)
25.0 (635.0) Not limited 60.0 (1524.0) Not limited 0.095 (2.4)
29.0 (737.0) 36.0 (914.0) 64.0 (1625.6) 78.0 (1981.2)
37.0 (939.5) Not limited 87.0 (2209.8) Not limited 0.122 (3.1)
42.0 [1066.8) 53.0 (1346.2) 93.0 (2362.2) 114.0 (2895.6)
52.0 [1320.8) Not limited 123.0 (3124.2) Not limited 0453 (3.9)
60.0 [1524.0) 74.0 (1879.6) 130.0 (3302.0) 160.0 (4064.0)

have supports

® Not limited ag
surfaces not ng

@ The smaller dimension of a rectangular sheet-metal piece that is part of an enclosure. Adjacent suffaces of an

n common and are made of a single sheet-metal piece, comply with the requirement.

plies only where the edge of the surface is flanged not less than 1/2 inch (12.7¢mm) or fastened {
rmally removed during use.

enclosure that

lo adjacent

19.1.3 A par
with an expg
ceramic, pord
intended use

Exception Nd
a lampholder

such as a splice, tap, wire, transformer, capacitor, ballast, current-carrying pj
sed current-carrying part shall be contained in an enclosure constructed of
elain, or polymeric material so that the part is not acegssible during routine mai

. 1: A current-carrying part of a wiring device, (such as the screw shell and cen
and the lampholder contacts, starter holder contacts, or similar components of

luminaire) that are normally fitted with a functional.<component (a lamp, a starter, or simila

during use o

Exception N
evaluated as

Exception N(
other than at|

19.1.4 A frar
projection, on
persons duri
accordance |

19.1.5 A pol

the exhibition display unit is not required to be additionally enclosed.

p. 2: A component, such as avballast, that has an integral outer housing t
an enclosure is not required to be additionally enclosed.

. 3: A power-supply, cord is not required to be contained within the exhibitio
the connection pointito internal components.

ne, guard, handle, or similar part, or an exposed portion of an enclosure, such
corner, shaltbe smooth and rounded, and not be so sharp as to result in a ri
hg intended use and maintenance of the product. Compliance shall be d
vith thexStandard for Test for Sharpness of Edges on Equipment, UL 1439.

art, or device
metal, glass,
htenance and

ter contact of
a fluorescent
' component)

hat has been

n display unit

as an edge,
5k of injury to
etermined in

meric_material used in the construction of an enclosure shall r‘nmply with thel

Standard for

Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.
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19.2 Enclosures and guards

19.2.1 When the operation and maintenance of an exhibition display unit by the user or bystanders
involves the risk of injury to persons, protection shall be provided to reduce the risk.

19.2.2 When investigating an exhibition display unit with respect to 19.2.1, conditions of foreseeable
misuse shall be evaluated.

19.2.3 A functional attachment that is made available or specified by the manufacturer for use with an
exhibition display unit shall be included in the investigation of the unit. Unless the manufacturer specifies
the use of two or more attachments at the same time, only one attachment at a time is to be investigated

with the exhibition display unit.

19.2.4 Whet
performs its i
unit, its ope
evaluation of
component &
breakdown o
shall be inve

19.25 Ther
persons shal
a part shall n

Exception:
to be enclosd

19.2.6 Durin
of an enclosU
adjustment, ¢

Exception:
accordance

19.2.7 Amon
unit and any

a) The degree of exposure required to perform the intended function;

her a guard, a release, an interlock, or similar device is required and whether-
ntended function shall be determined from an investigation of the complete’exh
ating characteristics, and the risk of injury to persons. The investigation
the results of breakdown or malfunction of any one component,sand not m

" malfunction of a particular component results in a risk of injury.to persons, th
stigated for reliability.

btor of a motor, a pulley, belt, gear, fan, or other moving part that presents a ri
be enclosed or provided with other means to reddce’the risk of unintentional
ot be contacted by the probe illustrated in Figure.21.1.

\ part or portion of a part that is necessatily)exposed to maintain functionality i
d. Guarding shall be provided when reqtired. See 19.2.8.

) the investigation of an exhibition.display unit to determine compliance with 14
re that is removable without thecuse of a tool (to attach an accessory, to make
r for other reasons) is to besop€ned or removed.

\ part is not required to 'be opened or removed when the exhibition display uni
vith 50.6.

g the factors ta'beevaluated with respect to both intended operation of the exh
foreseeable misuse in investigating an exposed moving part are:

b) TI|1e sharpness of a moving part;

uch a device
bition display
shall include
ore than one

t a time, unless one event contributes to another. When the jinvestigatiof shows that

it component

sk of injury to
contact. Such

5 not required

.2.5, the part
an operating

t is marked in

bition display

c) The risk of unintentional contact;

d) The speed of the moving part; and

e) The risk that a part of the body is endangered or that clothing is able to be entangled by a
moving part, resulting in a risk of injury to persons.


https://ulnorm.com/api/?name=UL 2305 2018.pdf

FEBRUARY 9, 2001

EXHIBITION DISPLAY UNITS, FABRICATION AND INSTALLATION - UL 2305

35

19.2.8 Featu

res of guards that are to be evaluated include:

a) Removability without the use of a tool;

b) Removability for servicing;

c) St

rength and rigidity;

d) Completeness;

e) Risk of injury to persons produced from elements of construction such as a pinch point;

f) Ad
servi

g S

19.2.9 An er
reasons, bec
be struck ang

19.2.10 Whg
utility of an e
a marking sh

19.2.11 The
breakage or
withstand the

19.3 Cord ¢

ditional handling because of required Service, such as cleaning, unjamming,. 0
ce; and

blf-restoring properties.

closure or guard over a rotating part shall retain a part that, bécause of brea
bmes loose or separates from a rotating part, and shall retaina foreign object
propelled by the rotating part.

n complete guarding of a moving part that results ing risk of injury to person
Khibition display unit, a control, such as a momentary’contact switch, shall be
all be provided in the instruction manual warning.the user of the potential risk.

material of a part adjacent to a moving part involving a risk of injury to pe
Heterioration of which results in a risk of‘injury to persons, shall have such pr
expected loading conditions.

hannels of metallic materials

19.3.1 A met
provided to r

complying with the dimensions specified in Table 19.3, or of other sheet-metal providing
wiring equivalent to that proyided by the sheet-metal specified in Table 19.3. Equivald

determined

(Electrical and Mechanical), Section 43.

Exception:

abuse so that a _2-~inch (50.8-mm) diameter sphere is not able to contact the cord chann
minimum wall thickness as specified in Table 19.4 complies with the requirement.

al cord channel employed.as’the enclosure for current-carrying parts and as th
duce the risk of electrical’components being mechanically damaged shall be g

the equivalenceof thickness tests specified in Strength of Cord Channel En

or a sheet-metal cord channel that is recessed or otherwise protected fror

r similar

kage or other
hat is able to

s defeats the
provided and
See 53.1.

rsons, or the
bperties as to

e only means
f sheet-metal
protection for
ncy shall be
Cclosure Tests

n mechanical
e/, and has a
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Table 19.3

Dimensions of sheet-metal cord channel

Material

Minimum thickness

Break-off areas

Knockouts and other
points of connection
for a wiring system

Elsewhere than at
break-off areas of
points of connection
for a wiring system

Maximum width of
break-off areas

Inch (mm) Inch (mm) Inch (mm) Inch (mm)
Steel or iron sheet or 0.017 (0.43) 0.036 (0.91) 0.025 (0.64) 1/32 (0.8)
coil
Sheet aluminum 0.024 (0.61) 0.050 (1.27) 0.035 (0.89) 1/32 (0.8)
Table 19.4
Thickness of recessed metal cord channel
Material Minimum thickness
inch (mm)
Uncoated shee} steel 0.023 (0.%58)
Sheet aluminum 0.029 (0.174)

19.3.2 A cor@l channel or fitting base shall have a uniform wall thickness throughout its entirg length, other
than at point$ of reduced thickness that facilitate removal of knoegkouts. Both inside and outiside surfaces
of each length of an iron or steel cord channel or fitting base.shall be free of scale and rus{ and shall be
in a conditior] that enables the protective coating to adhere.fifmly and have a smooth surfage.

19.3.3 A mefal cap or cover for a cord channel shall'not be less than the thickness spedified in Table
19.3, and shall comply with the applicable requirements in this Section.

19.3.4 A cast metal cord channel shall not be.léss than the thickness specified in Table 19.5.

Table 19.5

Thickness of cast metal cord channel

Material Minimum thicknessg

inch (mm)

Malleable iron 3/32 (2.4)

Iron other than |malleable iron 1/8 (3.2)
Die-cast nonferyous:

Part is ribbed|or otherwise reinforced 116 (1.6)

Part is not ribped or‘otherwise reinforced 3/32 (2.4)

Cast nonferrousottrer tham die-tast 37132 (2.4)
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19.4 Cord channels of polymeric materials

19.4.1 A cord channel (for example, a snap-on wire router) employed or supplied for the purpose of
routing the flexible cord of accessories or portable appliances used with the system shall:

a) Be securely fastened to and supported by a single unit or work surface of the system, or the
equivalent;

b) Be smooth and free of burrs, sharp edges, or other projections that damage the insulation

on th

e cord;

c) Provide for cord routing only from a work surface or similar area to a receptacle on the work

surfafe or the unit to which the surface is mounied, or on an immediately adjacent

displ

d) H
supp

19.5 Barrierp

19.5.1 The €
burning insul
the surface u

19.5.2 With

y unit; and

y and examined for the entire length of the cord.

nclosure of a motor-operated exhibition display unit shalb reduce the risk of
btion, flaming particles, or similar materials from falling on combustible mater
pon which the exhibition display unit is supported{ or-on the floor of the exhibi

eference to 19.5.1, a switch, a relay, a solendid, or similar device shall be in

completely efclosed, other than terminals, unless it is shown that malfunction of the compo

result in a ris
also necessit

a) U

k of fire, or there are no openings in the.bottom of the exhibition display unit
htes the use of a barrier:

nder a motor unless:
1) The structural parts:ef-the motor or of the exhibition display unit provide
equivalent of such a‘barrier;
material falls to"the surface that supports the exhibition display unit when th
energized\under each of the following fault conditions:
i) Open main winding,

i) Open starting winding,

exhibition

bve provision without the use of tools, for the cord to be disconnected.from the source of

molten metal,
als, including
facility.

jividually and
nent does not
enclosure. It

the

2) The protection provided with the motor is such that no burning insulation or molten

e motor is

iii) Starting switch short-circuited, and

iv) Capacitor of permanent-split capacitor motor short-circuited — the short

circuit is to be applied before the motor is energized, and the rotor
locked,

3) The motor is provided with a thermal motor protector that complies with

is to be

the

Standard for Rotating Electrical Machines — General Requirement, UL 1004-1, the
Standard for Impedance Protected Motors, UL 1004-2 or the Standard for Thermally

Protected Motors, UL 1004-3; or


https://ulnorm.com/api/?name=UL 2305 2018.pdf

38 EXHIBITION DISPLAY UNITS, FABRICATION AND INSTALLATION - UL 2305 JUNE 15, 2018

4) The motor complies with the Standard for Rotating Electrical Machines — General
Requirement, UL 1004-1, the Standard for Impedance Protected Motors, UL 1004-2 or
the Standard for Thermally Protected Motors, UL 1004-3, and the temperature of the
motor winding is not greater than 150°C (302°F) during the first 72 hours of operation
with the rotor of the motor locked.

b) Under wiring, unless it is neoprene, cross-linked polyethylene, or thermoplastic-insulated.
19.5.3 The barrier specified in 19.5.2 shall comply with the internal barriers section of the Standard for

Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C and shall have a maximum
comparative tracking index (CTI) of 3.

shall have an area not less than that as determined in accordance with Figure 19.1. An‘epening that is
intended for glrainage or ventilation shall be such that molten metal, burning insulationy.or similar material
does not fall pnto combustible material.

19.5.4 The Trrler specified in 19.5.2 shall be horizontal, shall be Tocated as iMusirated in Eigure 19.1, and



https://ulnorm.com/api/?name=UL 2305 2018.pdf

FEBRUARY 9, 2001

EXHIBITION DISPLAY UNITS, FABRICATION AND INSTALLATION - UL 2305

39

Figure 19.1
Location and extent of barrier
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A — Region to be shielded by barrier. This consisis O

B — Projection of outline of component on horizontal plane.

€ entire component when 1t 1S Not OtNerwise shielded an
unshielded portion of a component that is partially shielded by the component enclosure or equivalent.

d consists of the

C — Inclined line that traces out minimum area of barrier. The line is always tangent to the component, 5 degrees 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 is that included inside the line of intersection traced out by the

inclined line C and the horizontal plane of the barrier.


https://ulnorm.com/api/?name=UL 2305 2018.pdf

40 EXHIBITION DISPLAY UNITS, FABRICATION AND INSTALLATION - UL 2305 FEBRUARY 9, 2001

19.6 Doors or covers

19.6.1 A door or a cover of an enclosure that provides access to any overload protective device that
requires resetting or replacement shall be hinged or otherwise attached in an equivalent manner.

19.6.2 Means shall be provided for holding the door or cover over a fuseholder in a closed position, and
the door or cover shall be tight-fitting.

19.6.3 An opening provided for mounting an element of an exhibition display unit intended for mounting,
shall be located or guarded such that a nail, hook, or similar part does not displace a part that creates a
risk of fire or electric shock, and does not contact one of the following:

h uninsulated current-carrying part;

agnet wire;

ernal wiring; or

Ny other part that creates a risk of fire or electric shock.
20 Corrosion Protection
20.1 To redyce the risk of corrosion, a cord channel or fittingshall be enameled, galvaniz

similarly treated, when corrosion of such unprotected parts results in a risk of fire, electric sH
to persons.

ed, plated or
ock, or injury

20.2 To redyce the risk of corrosion, an iron or steelpart other than a cord channel or f
enameled, galvanized, plated or similarly treated,-when corrosion of such unprotected part
risk of fire, electric shock, or injury to persons.

tting shall be
s results in a

Exception:
as washers,

This requirement does not apply to bearings, laminations, or minor parts of iron
Screws, or similar parts.

or steel, such

20.3 To dete
Corrosion Te|

rmine compliance with 20.1 and 20.2, ferrous-metal parts shall comply with Hesistance To

5t, Section 47.

20.4 When d

risk of fire or
with which it

eterioration_6f. a liquid container provided as a part of an exhibition display un
electric shiock, the container shall be of a material that is resistant to corrosior
s intended to be used.

it results in a
by the liquid
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21 Accessibility of Uninsulated Current-Carrying Parts and Film-Coated Wire

21.1 Current-carrying parts of an exhibition display unit shall be enclosed to reduce the risk of fire, electric
shock, and injury to persons.

Exception No. 1: A part in a Class 2 circuit is not required to be enclosed.

Exception No. 2: A contact opening of a receptacle that complies with 23.1 is not required to be further
enclosed.

21.2 To reduce the risk of unintentional contact involving a risk of electric shock from an uninsulated
current-carrying part or film-coated wire, an opening in an enclosure shall comply with (a) or (b).

a) For an opening that has a minor dimension (see 21.6) less than 1 inch (25.4.m), the
uningulated current-carrying part or film-coated wire shall not be contacted by\the grobe
illustiated in Figure 21.1.

b) For an opening that has a minor dimension of 1 inch or more, the uninsulated cpirrent-
carry|ng part or film-coated wire shall be spaced from the openingtas specified in Tlable 21.1.

Exception: A motor is not required to comply with these requirements(when the motor complfies with 21.3.
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Figure 21.1
Articulate probe with web stop
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Table 21.1

Minimum required distance from an opening to a current-carrying part or film-coated wire

involving a risk of electric shock

¢ Any dimensio
d Greater than

Minor dimension? of opening Minimum distance from opening to part

inches (mm)P inches (mm)P

3/4¢ (19.1) 4-1/2 (114)

1° (25.4) 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 (54.0) 17-1/2 (445)

3 30 (7$2)
a See 21.6.

b Between 3/4 find 2-1/8 inches (19.1 and 54.0 mm), interpolation is to be used to determine a value béteen vglues specified

in the table.

h less than 1 inch (25.4 mm) applies to a motor only.
P-1/8 inches (54.0 mm), and not greater than 6 inches (152 mm).

21.3 With re
specified in t

bpect to a part or wire as specified in 21.1 and 21.2, in an integral enclosure
he Exception to 21.2:

a) The use of an opening that has a minor dimension(see 21.6) less than 3/4 inch

comg

b) A
unins
Tablg

21.4 The prg
any depth th
through the ¢

lies with the requirement when:

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

able to be contacted by the probe-illustrated in Figure 21.3; and

3) In an indirectly accessible’motor (see 21.7), an uninsulated current-carr
not able to be contacted by the probe illustrated in Figure 21.2.

N opening that has axminor dimension of 3/4 inch or more is able to be used W
ulated current-carrying part or film-coated wire is spaced from the opening as
21.1.

be specified*in 21.1 — 21.3 and illustrated in Figure 21.1 — Figure 21.4 shall

pening to any position required to examine the enclosure. The probe illustra

21.1 and Fig

bf a motor as

(19.1 mm)

igure 21.3;

2) In a directly accessible motor (see 21.7), an uninsulated current-carrying part is not

ing part is

hen an
specified in

be applied to

ht the @pening enables, and shall be rotated or angled before, during, and after insertion

ted in Figure

re '21.4 shall be applied in any possible configuration; and, when required, the

configuration

shall be changedafterinsertion through the opening:

21.5 The probes specified in 21.4 and 21.6 shall be used as measuring instruments to investigate the
accessibility provided by an opening, and not as instruments to investigate the strength of a material. The
probe shall be applied with the minimum force required to determine accessibility.
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Figure 21.2
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Figure 21.4
IEC articulate accessibility probe with stop plate
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21.6 With reference to 21.1 — 21.3, the minor dimension of an opening is the diameter of the largest
cylindrical probe having a hemispherical tip that is able to be inserted through the opening.

21.7 With reference to 21.3, an indirectly accessible motor is a motor that is only accessible 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 the use of a tool. An indirectly accessible motor is also determined to be a motor that is located
at such a height or is otherwise guarded or enclosed so that it is not contacted. A directly accessible motor
is a motor that is able to be contacted without opening or removing any part or that is located where it is
accessible to contact.

21.8 During the examination of an exhibition display unit to determine compliance with 21.1, 21.2 or 21.3,
the part of the enclosure that is able to be opened or removed by the user without a tool (to attach an
accessory, td' make an operafing adjustment, or Tor other reasons) is 1o be opened or remaved.

21.9 With re

21.10 A cord
use of a tool

21.11 A cor

reliably secuned in place.

21.12 A sna
rigidly-suppo
complies with

a) The cover:

b) The cover and rigidly=supported cord channel together comply with one of the fq

erence to 21.1 — 21.3, an insulated brush cap is not required to be additionall

channel enclosing uninsulated current-carrying parts shall be complete and sh
or tools to gain access to those parts.

j channel enclosing functionally insulated current-carrying-parts shall be ¢
b-fit cover, a cover secured by 1-1/4 turn screws, or similar cover, that is

(ted cord channel member and used as thexenclosure of functionally ins
the intent of 21.1 when:

1) Complies with Strength of Card Channel Enclosure Tests (Electrical ang
Mechanical), Section 43; and

2) For metallic construgtion, is securely connected to the ground return pat
other than simple friction between surfaces; and

1) The inStallation of communication or low-voltage cable or wiring does ng
access_to'the enclosed functionally insulated wiring; or

2)“Functionally insulated wiring that is accessible when installing communi

y enclosed.

bll require the

omplete and

secured to a
ulated wiring

h by means

llowing:

t require

tation or low-
ted or

voltage wiring is reliably held in place so that it is not unintentionally displa

requite frandting during the mstattation of the commumnication or tow-vottage

wiring.
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22 Protection of Personnel

22.1 An uninsulated current-carrying part of a high-voltage circuit within the enclosure shall be located,
guarded, or enclosed so as to reduce the risk of unintentional contact by persons performing service
functions while the equipment is energized.

22.2 The requirements specified in 22.1 are not satisfied by a part of the enclosure that:

a) Is removed to provide access to a user to make intended operating adjustments; or

b) Is

removed without the use of tools.

22.3 An el€
maintenance
components
access locati
uninsulated h

22.4 The foll

a) C
provi

ctrical component that requires examinafion, replacement, adjusiment,
while the product is energized shall be located and mounted with kesf
and with regard to grounded metal so that the component is accessible for
bn for service shall not subject service personnel to the risk of electtje, shock 1
igh-voltage current-carrying parts.

pwing are not identified as being uninsulated current-carrying parts:

Hed with insulating overwraps rated for the potentials-gncountered;

b) Términals and splices with insulation rated for thejpotential encountered; and

c) In

23 Contactq

23.1 A cont
between a pa
23.1 to contaq

a) A

Sulated wire.

ct opening in a connector employed for quick assembly of power betweer
nel and a top or base feed, an.similar assembly, shall not allow the probe illustr
ct an uninsulated current-Carfying part when:

N attempt is made toninsert the probe through the contact opening; or

b) The mating plug(s,partially inserted into the connector.

servicing, or
ect to other
service. The
rom adjacent

bils of relays and solenoids, and transformer windings, where the coils and windings are

two panels,
hted in Figure
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Figure 23.1
Accessibility probe

1/4 INCH (6.4mm) DIA,

PA191

24 Power Sq

24.1 A pane
and power-ci
with the requ
80 percent of

24.2 A circu

maximum rafing and shall comply with the Standard for Molded Case Circuit Breakers,

Switches and

—— ANY CONVENIENT LENGTH ————==

purces

rcuits, including feeder distribution panelboards, for an exhibition display unit
irements for the Standard, ferPanelboards, UL 67. Overcurrent protection shg
its rating, e.g., 100-ampere service shall only provide 80 amperes of power.
t-breaker used withinva panelboard or exhibition display unit shall not be grg

Circuit-Breaker-Enclosures, UL 489.

board used for the control and protection of electric luminaires, appliance bianch-circuits,

shall comply
|l be used at

ater than the
Molded-Case

24.3 The ampere rating for a panelboard and exhibition display unit shall not be gregter than 200

amperes for

h supply-voltage of 120/208 volts, and 400 amperes for a supply voltage of 48

D volts.
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25 Power-Supply Connections
25.1 General

25.1.1 An exhibition display unit shall have provision for connection of a wiring system in accordance with
the National Electrical Code, NFPA 70.

25.1.2 A supply cable, fitting, and cable connector shall be constructed so that stresses that occur during
the installation and intended use do not result in a risk of fire or electric shock. See Strain-Relief Test,

Section 45.

25.2 Cord-connected exhibition display units

25.2.1 An ex
by means of
to the supply

Exception: 4
of 15 amperd
within a junc

hibition display unit intended to be connected to the power-supply circuit of ithe
a flexible cord shall be provided with a flexible cord and an attachmentyplug f
circuit.

\n attachment plug is not required to be provided when the flexible’cord is rate
and is intended to be wired at the exhibit facility with a specific plug arrange
jion box.

exhibit facility
br connection

d a minimum
ment or wired

25.2.2 The flexible cord specified in 25.2.1 shall be rated for use{at a voltage not less than the rated
voltage of the product. The power-supply cord shall be sized in aecordance with Table 25.1.
Table 25.1
Size of power-supply cord
Cord size (AWG) Maximum rating, amperes
3 current-carrying 2 currenttcarrying
conductors condyctors

12 20 b

14 15 1B

16 10 1B

18 7 1P
25.2.3 An exhibition unit provided with a convenience receptacle shall be provided with a 12 AWG (3.3
mm?) cord when the product is rated 20 amperes or 14 AWG (2.1 mm?) cord when the product is rated
15 amperes ¢r less.
25.2.4 The aftachment plug shall have a rating not less than the rated current of an exhibitipn unit, or the

input current
the rated vol

hting equal to

under maximum normal load conditions, whichever is greater, and a voltage r

two or more

different values of voltage by field alteration of internal connections, the attachment plug provided with the
exhibition unit shall be rated for the voltage to which the exhibition unit is connected when shipped from
the factory.
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25.2.5 A flexible cord intended to contact the floor shall be of a type intended for extra-hard usage, Type
S, SO, SEO, ST or the equivalent.

Exception No. 1: The use of a flexible cord above floor level that is of the type intended for hard usage,
Types SJ, SJT, SJO or SJTO, or the equivalent, complies with the requirement.

Exception No. 2: The requirement does not apply for a luminaire fixture, appliance, or other equipment
that is part of a complete exhibition display unit, including the cord, that has been investigated and found
to comply with the requirements for that equipment.

25.2.6 An exhibition display unit cord shall be a minimum of 36 inches (914 mm) in length as measured
from the exit of the exhibition display unit or the point of strain-relief to the attachment plug face.

25.2.7 The attachment plug specified in 25.2.4 shall be of one of the configurations ‘egvered in the
Standard for Wiring Devices — Dimensional Requirements, ANSI/NEMA WD6.

25.2.8 The gttachment plug of an exhibition display unit intended to be conneeted to a norpinal 120-volt
circuit shall be a grounded polarized type.

25.2.9 The gonnections to the attachment plug shall be in accordance-with Figure 25.1] The polarity
identification jof the supply cord shall be in accordance with Table 25.2;

Figure 25.1
Connections to attachment plugs

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

CONDUCTOR WITH INSULATION HAVING| A
R GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE @

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED Tg BE GROUNDED
N

N oAMNIATARN
LY CUINUUUL TUIN)

AB100C

a|n the above illustration, the blade to which the green conductor is connected is able to have a U shape instead of a circular cross
section.
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Table 25.2
Polarity identification of flexible cords

Method of identification

Usable combinations

Wire intended to be grounded??

All other wires?

Color of braid o

n individual conductors Solid white or gray — without tracer

without tracer

Color other than white or gray, with

tracer in braid without tracer

Solid color other than white or gray —

Solid color other than white or gray —

Color of insulati

on on individual Solid white or gray®

Solid color other than white or gray

conductors Light blued Solid color other than light blue, white, or
gray
Other means T or other wiite Tmetat-omaitstramds o Notimor otherwhiteetg] on the
the conductor strands of the conductor
A stripe, ridge or groove on the exterior
surface of the cord
a A wire finishefl to show a green color with or without one or more yellow stripes or tracers is to be\used only ag an
equipment-groynding conductor. See 28.2.1 and Figure 25.1.
® The groundeq conductor is the neutral supply conductor.
¢ Only for cordg having no braid on any individual conductor.
d For jacketed ¢ords.
25.2.10 An gxhibition display unit that is required to employ a grounding-type polarized attgchment plug,
as specified |n 25.2.8, and that is provided with a separate oK detachable cord set, shall dlso employ a
grounding-type polarized connector.
25.2.11 The|exhibition display unit shall be constructed so that the cord or attachment plug is not
damaged whgn the exhibition display unit is placed against a wall.

25.2.12 Aflg

25.2.13 Aflg

25.3 Strain

25.3.1 A stra

Xible cord or cable shall be continuous and shall not be spliced.
xible multi-conductor cord orcable shall have a grounding conductor.

elief

flexible cond

a clamp is employed witha cord, auxiliary insulation is required where the clamp is able tq
cord insulatign.

25.3.2 To ddtermine compliance with 25.3.1, a strain-relief means is to comply with the ap

specified in

lin-relief means shall be provided so that mechanical stress placed on a fle
it (such as a pull or twist) is not transmitted to terminals, splices, or internal

train-Relief Tests, Section 45.

xible cord or
viring. Where
damage the

plicable tests

25.3.3 Means shall be provided so that a flexible cord or flexible conduit is not able to be pushed into the

product throu

gh the cord-entry hole.
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25.3.4 A flexible cord or flexible conduit shall comply with Push-Back Relief Test, Section 46.
26 Separation of Circuits

26.1 Insulated factory-installed conductors in Class 2 or Class 3 circuits shall be separated from electric
light, power supply, Class 1, and non-power-limited fire alarm circuit conductors by barriers:

a) When used in different internal wiring circuits; and

Exception: Conductors provided with insulation rated for the highest voltage involved is not
required to be separated.

b) When uninsulated current-carrying parts are connected to different Circults.

26.2 With rgference to 26.1, separation of internal conductors shall be accomplished py clamping,
routing, or an equivalent means that provides a minimum permanent 1/4-inch (64-mm) separation from
an insulated gonductor or an uninsulated current-carrying part of a different cirguit:

26.3 The equipment shall be constructed so that a field-installed conductor of any cifcuit shall be
separated by|a barrier from:

a) Field-installed conductors connected to any other circuit{ unless:

1) Both circuits are Class 2 or Class 3, or both circuits are other than Claspg 2 or Class
3; and

2) Both circuits are insulated for the maximum voltage of either circuit.

b) Uhinsulated current-carrying parts of\any other circuit of the equipment, and from any
uningulated current-carrying parts thatyresults in a risk of fire or electric shock wher short-
circufted.

c) Factory-installed conductors/ connected to any other circuit, unless the conductors of both
circuits will be insulated fer the maximum voltage of either circuit.

26.4 With rdference to 26(3(a), when the intended uses of the equipment are such that in some
applications & barrier is reguired while in some other applications a barrier is not required, a removable
barrier or ong having ©penings for the passage of conductors is not prohibited from beipg employed.
Instructions for the(use of such a barrier shall be a permanent part of the equipmept. Complete
instructions in conjunction with a wiring diagram shall be provided in lieu of a barrierf when, upon
investigation,| the,combination is determined to comply with these requirements.

26.5 Field-installed conductors are able to be separated from each other by arranging the location of the
openings in an enclosure for the various conductors — with respect to the terminals or other uninsulated
current-carrying parts — so that a minimum permanent 1/4-inch (6.4-mm) separation of the conductors is
provided. This means of separation is also able to be used to separate field-installed conductors from
uninsulated current-carrying parts or factory installed conductors of the device connected to different
circuits.


https://ulnorm.com/api/?name=UL 2305 2018.pdf

JUNE 15, 2018 EXHIBITION DISPLAY UNITS, FABRICATION AND INSTALLATION - UL 2305 53

27 Transformers

27.1 Transformers supplying Class 2 circuits or systems shall comply with the Standard for Low Voltage
Transformers Part 1 General Requirements, UL 5085-1 and Low Voltage Transformers Part 3; Class 2
and Class 3 Transformers, UL 5085-3. The output of the Class 2 transformer shall not be greater than

100-volt amperes.

Exception:
requirement when the transformer is connected to a low-voltage distribution panel.

27.2 Plug-in type Class 2 transformers shall not be greater than 60-volt amperes.

The use of a transformer with an output greater than 100-volt amperes complies with the

27.3 With reference 1o the Exception to 27.7, the distribufion panel shall not have circuiis| with ampere
ratings greafer than Class 2. The transformer and low-voltage distribution panel shalll be wired in
accordance with Class 1 specifications, and be housed in a enclosure rated for the application.
Exception: iring the load side of the distribution panel in accordance with)Class 2 specifications
complies with the requirement.

27.4 The primary installation of a low-voltage transformer shall be in accordance with Clasq | wiring. The
transformer ghall be installed in an enclosure rated for the application.The power-supply to the primary of
the transformer or transformers, where not hard wired, shall-have a 3-wire grounded| cord with a
mechanical connector intended for use with the cord.

28 Grounding and Bonding

28.1 Grounding

28.1.1 An exhibition display unit shall have pravision for grounding in accordance with 28.1.3.

28.1.2 Expos
during any u
shall be secU

1

28.1.4 The n
provided in th

ed dead metal parts and dead metal parts within the enclosure that are expos
ber servicing operation and'dre able to become energized during or after a fe
rely connected to the means for grounding.

28.1.3 The
be an equip

eans for grounding for an exhibition display unit intended to be cord channel cg
ent-grounding(efminal or lead. See 28.1.8.

heans forgrounding for an exhibition display unit intended to be cord conne
e power-supply cord.

28.1.5 The grounding conductor of a supply cord shall be secured to the frame or eng

ed to contact
lult condition,

nnected shall

icted shall be

losure of the

exhibition disptaynit—by meansof a screw that s ot Temoved during —any Servicing

operation not

involving the power-supply cord, or by other equivalent means. Servicing includes repair of the exhibition
display unit by a qualified service representative. The opposite end of a grounding conductor of a
cord-connected exhibition display unit shall be connected to the grounding member of an attachment plug.
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28.1.6 A separable connection, such as that provided by an attachment plug and a mating connector or
receptacle, shall be so that the equipment-grounding connection is made before connection to, and
broken after disconnection from, the supply conductors.

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 specified grounding
connection.

28.1.7 When an exhibition display unit is intended to be grounded and is provided with means for
separate connection to more than one power supply, each such connection shall be provided with a

means for grounding.

28.1.8 A terr]
conductor of

hinal intended solely Tor the connection of an equipment-grounding conducior $
the size required in accordance with the National Electrical Code, NFPA 70.

28.2 Grounding identification

28.2.1 The durface of an insulated lead intended solely for the connectionfof-an equipmg
conductor shall be green with or without one or more yellow stripes, and no other leag
identified.

28.2.2 A wirg-binding screw intended for the connection of an equipment-grounding conduc|
a green-colofed head that is hexagonal or slotted, or both./A“pressure wire connector
connection of such a conductor shall be marked in accordance with 50.7. The wire-bingd
pressure wirg connector shall be located so that it does notrequire removal during normal s
exhibition display unit. A sheet-metal screw shall not betised for connection of an equipmg
conductor.

28.3 Bonding

28.3.1 A grdund path for electrical current shall be provided between parts of a metal
containing electrical parts or wiring.

28.3.2 Flexildle metal conduit longer than 6 feet (1.83 m) shall not be relied upon for the
through an [ndividual exhibition-*display unit or between parts of exhibition display u
interconnectqd.

Exception: ©ne contiuious length of flexible metal conduit, not greater than 6 feet is able 1
a single interconnection between separate parts of an exhibition display unit.

28.3.3 The

hall secure a

ent-grounding

shall be so

tor shall have
intended for
ing screw or
ervicing of an
ent-grounding

cord channel

ground path
nits that are

0 be used for

5 of exhibition

rounding means through an individual exhibition display unit and between part

display units
the power-supply conductors.

s than that of

28.3.4 An exhibition display unit that employs quick-connect means for electrically connecting the
branch-circuit power supply from unit to unit shall be constructed so that the grounding connection is
made prior to or at the same time that all other supply connections are made.
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28.3.5 A dead metal part that has the potential to become energized shall be bonded to the ground return

path by means of a conductor with a wire gauge not smaller than the power-supply wires of the exhibition
display unit.

Exception: A conductor with a wire gauge smaller than the supply wires and not smaller than 18 AWG
(0.82 mm?) complies with the requirement where the length is less than 6-inches (150 mm).
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29 Internal Wiring

29.1 The wiring and connection between parts within an exhibition display unit shall be enclosed. See
Accessibility of Uninsulated Current-Carrying Parts and Film-Coated Wire, Section 21.

Exception: Cords are able to be used for the interconnection of units parts.

29.2 The cord length for components used in the exhibition display units and not connected to the wall
receptacle shall be long enough to reach the next component and the cord shall be routed away from heat

sources and

protected from mechanical damage.

29.3 A hole through which insulated wires pass in a sheet-metal wall within the overall enclosure shall be

provided with
and sharp ed

29.4 Wiring s
drawers, and

29.5 A meta

Auxiliary non
exerted on a

29.6 Means
location othe

29.7 Internal
intended con

29.8 Wires t
flexibility to fq

Exception:
when they fo
when configu

29.9 Condug
low-voltage G

a) E

b) P

a smooth, rounded bushing or shall have smooth surfaces, free of burrs, fin
ges, upon which the wires bear to so that the insulation does not abrade.

hall be routed away from projections, sharp edges, screw threads, burrs! fins,
similar parts so that the wire insulation is not abraded or otherwise. damaged.

clamp or tool used for routing internal wiring shall be provided, with smooth, ro
conducting mechanical protection shall be provided under-a clamp at wher
h insulated conductor.

5hall be provided to support the cord to reduce rigk ef contact with a cabinet
than the cord exit.

wiring shall consist of wires of a type ofdlypes that comply when investig
Hitions of use, such as flexibility, mechanical abuse, temperature, ampacity, ar

nat are electrically connected between parts of an exhibition display unit and
[he use of solid conductots-between exhibition display units complies with the
m fixed angles and the\cord channel enables the inspection and replacemen

rations are changed,

tors from electric’luminaire and power circuits shall be separated from d
rcuits by:

hclosing the luminaire and power conductors in a separate wiring channel;

rm various angles with respect to each other shall be stranded-conductor typg.

5, projections

moving parts,

Linded edges.
B pressure is

uminaire at a

bted with the
d voltage.

that have the

p

b requirement
of the wiring

onductors of

interr

oviding a partition of grounded metal or material that complies with the requir¢ments for
mmmmmrmévaluaﬁons,

UL 746C between conductors of the different systems when both systems are in the same cord
channel;

¢) Providing physical separation of not less than 1/4 inch (6.4 mm) between conductors of the
different circuits. The separation shall be maintained during intended use, such as vibration; or

d) Insulation provided on conductors is rated for the highest voltage involved of any conductor.
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29.10 A splice or connection shall be mechanically secure and provide electrical continuity. A splice shall
not be made in an area other than a specified wiring compartment. For example, a splice shall not be
located inside conduit. A splice shall be provided with insulation equivalent to that of the wires involved.

29.11 Thermoplastic tape used as insulation shall not be wrapped over a sharp edge.
29.12 The effects of factors such as dielectric properties, normal-operating temperature, and similar
characteristics shall be evaluated during the investigation to determine compliance of splice insulation

consisting of coated-fabric, thermoplastic, or other type of tubing.

29.13 Stranded internal wiring that is connected to a wire-binding screw shall be connected so that loose
strands of the wire does not reduce spacings, contact other current-carrying parts not always of the same

polarity as th
pressure-typd
other equival

29.14 Color-
a particular ¢
conductor sh
conductor or
exhibition dis|

Exception:
maintenance

29.15 Low-v
Electrical Co
wiring shall b

30 Overcurr

30.1 Where
protection an

ratings shall not be of the interchangeable type. An overcurrent-protective device integral to

shall be rateq

B"wire, and contact dead-meftal parts. The strands of wire shall be resirained O
spade terminal connector with turned-in or turned-up ends, a closed-loop
ent means.

blor. The grounded supply conductor shall be colored white or gray. An insulat
bl be green or substantially green with one or more yellow stripes. Color codin
conductors that are visible during installation shall be «consistent for parts
play system.

of the system.

bltage wiring shall be designated Class. .4 or Class 2 in accordance with
e, NFPA 70. Low-voltage wiring that dees not comply with the requirement
e installed in accordance with the reguirements for Class 1 wiring.

ent Protection

current is limited in Class.2-¢ircuits or systems by a means of overcurrent prq
d its mounting means shall be rated for the application. Overcurrent protectid

for the applicatien;

y means of a
connector, or

coded functional insulation shall be used for internal wiring. Each circuit shall b¢ identified by

led grounding

g of a supply
of the same

Viring is not required to be color coded where it {3 not accessible during intepded use and

the National
5 for Class 2

tection, such
n of different
A transformer
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31 Switches and Controls

31.1 A switch or other control device shall have a current and voltage rating not less than that of the load
that it controls.

31.2 In an exhibition display unit rated 125 or 125/250 volts or less, a switch or an overcurrent-protective
device of the single-pole type, shall be electrically connected in the ungrounded conductor of the supply
circuit.

31.3 A manually-operated motor-control switch shall be provided in a cord-connected motor-operated

exhibition display unit that employs a motor rated 1/3 horsepower (250 W) or greater.

Exception: 4
provides for

31.4 A switc
rated for use

Exception:

manually-operated motor-control switch is not required for a motor when the
isconnection of the motor.

n that controls an incandescent lampholder of other than a pilot or indicating
with tungsten-filament lamps.

Providing a switch integral with a lampholder complies with the_requirement.

32 Conveni¢nce Receptacles

32.1 A receq
shall comply

32.2 A receqd
15-amperes.
grounded wh

tacle provided for the connection of a small appliance, a work luminaire, or si
with the Standard for Attachment Plugs and Receptacles, UL 498.

tacle as specified in 32.1 shall be of a groufding-type configuration rated 125-
The grounding contact of the receptacle shall be electrically connected to deag
en the exhibition display unit is in usg;

32.3 A convégnience receptacle shall be visible to the user.

exhibit facility

amp shall be

milar product,

or 250- volts,
metal that is

Exception: The receptacle is not required to be visible where:
a) The receptacle is made visible by opening a hinged door or similar cover, or is |ocated in an
area|not accessible to-the' public; and
b) The location ofithe receptacle does not result in abrasion of the power-supply cprd of an
appliance conngected to the receptacle.
32.4 A convénience receptacle shall be oriented in a position so its face is in an upward yertical plane.
Exception: Wcompﬁes with

the requirement when the receptacle is located in an area not subject to damp or wet conditions.

32.5 The face of a receptacle shall:

a) Be flush with, or project from, faceplates or cord channel covers of insulating material; and

b) Project a minimum of 0.015 inch (0.38 mm) from faceplates.
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32.6 A general-use receptacle rated for use on a nominal 120-volt circuit shall be of a grounding-polarized
type. The grounded supply conductor (neutral) shall be connected to the terminal that is white in color or
otherwise marked to indicate that it is intended for connection to the grounded supply conductor (neutral).

33 Motors

33.1 Construction

33.1.1 A motor shall be capable of handling the maximum normal load of the exhibition display unit
without a risk of fire, electric shock, or injury to persons and shall comply with the Standard for Rotating

Electrical Machines — General Requirement, UL 1004-1, the Standard for Impedance Protected Motors,
UL 1004-2 or the Standard for Thermally Protected Motors, UL 1004-3.

33.2 OverIoLd protection
33.2.1 A maqtor-operated exhibition display unit shall incorporate thermal or ©vefload |protection in
accordance With the Standard for Rotating Electrical Machines — General Reguirement, UL 1004-1, the
Standard for |mpedance Protected Motors, UL 1004-2 or the Standard for Therimally Protected Motors, UL
1004-3.

33.2.2 A mofor rated 3/4 horsepower (559 W) or more shall be provided with a safety switch fthat complies
with the Standard for Enclosed and Dead-Front Switches, UL 98,

34 Exhibition Display Lighting
34.1 General

34.1.1 A lumjinaire attachment shall be a minimum;three-wire grounded connection, shall bg rated for the
intended use| and shall comply with requirements:in the following Standards, as applicable

a) The Standard for Luminaires, UL 1598;

b) The Standard for Low Voltage Lighting Systems, UL 2108;
Exception: The load side of a low-voltage lighting system is able to use a 2-wire donnection.
c) The Standard for-Portable Electric Lamps, UL 153;

d) The Standard for Track Lighting Systems, UL 1574; or

e) TI|1e Standard for Stage and Studio Luminaires and Connector Strips, UL 1573.

34.1.2 A Class 2 lighting system rated 30 volts or less, in accordance with National Electrical Code, NFPA
70, Article 411, shall be used as a complete system from one manufacturer and shall not be used with
parts of a lighting system produced from a different manufacturer.
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34.1.3 With respect to 34.1.1(c), a squeeze- or spring-loaded type lighting device or a two-wire cord shall
not be used in exhibition display unit lighting.
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34.1.4 An attachment cord shall have conductors not smaller than 18 AWG (0.82 mm?).

34.1.5 An attachment cord shall be routed away from sharp edges, burrs, fins, moving parts, and similar
parts, that present a risk of abrading or otherwise damaging the attachment cord.

34.1.6 All transformer secondary gas tube oil (GTO) wiring shall not be greater than the transformer
manufacturer’s length specifications and shall be installed in cord channels and enclosures rated for the
application.

34.1.7 Conductors with wiring above 600 volts shall be installed in a conduit, electrical metallic tubing, or
flexible metal conduit. Insulated bushings that comply with the Standard for Insulating Bushings, UL 635
shall be used where the gas tube cable enters or leaves the conduit or tubing.

34.2 Lamphplders and lamps
34.2.1 Genefal

34.2.1.1 Lampholders shall have wiring terminations and connections enclosed within the insulating body
of the lamphglder.

34.2.1.2 A Iyminaire shall be constructed such that lamps are replacéable without disturbing any supply
wires, or without subjecting any other wiring, component, or part to“mechanical damage.

34.2.1.3 A Igmpholder shall have a ceramic-porcelain or molded composition type of neck ghell.
34.2.1.4 A Igmpholder shall be equipped with a guard attached to the lampholder or the hgndle where a
spotlight or lamp is subject to physical damage, damp places, or comes into contact with combustible
material.
34.2.2 Incanpescent

34.2.2.1 A Igmp-supported lampholder.shall be provided with stranded wiring.
34.2.2.2 Thel screwshell or screwshell contact of an Edison-screw lampholder shall be conected to the

terminal or lepd that is intended\t6°be connected to the grounded conductor of the power-supply circuit or
the grounded conductor of the 'power-supply cord.
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34.2.3 Fluorescent

34.2.3.1 A fluorescent lampholder shall have a voltage rating not less than any marked output-voltage
rating on the ballast with which it is used or 250 volts, whichever is higher.

Exception: When the ballast is also marked with a secondary voltage to ground that is less than the
marked output voltage and the rating is greater than the marked secondary voltage to ground, the rating
of the lampholder is able to be less than the marked output voltage.

34.2.4 Ballasts

34.2.4.1 A fluorescent luminaire shall use a Class P ballast. A luminaire is able to use:

a) Alsingle simple Class P reactance-type ballast without a power-factor correction| capacitor in
serie;

b) Alsingle Class P ballast with an output voltage not greater than 150, volts; or
Exception: A ballast with an output voltage in excess of 150 volts.is able to be used when:
1) An output voltage marked on the ballast is not ovérn300 volts; and
2) An equipment-grounding conductor is provided:

c) Mpre than one ballast as specified in (a) or (b)*when the spacing between any tivo ballasts

is not less than 1 inch (25.4 mm) when arranged’end-to-end and not less than 4 inghes (102

mm) when arranged otherwise.
34.2.4.2 When an external ballast is connected”in the power-supply cord, the overall |ength of the
power-supply cord, including the ballast, shalnot be less than 5 feet (1.52 m), and the bajlast shall not
be less than P4 inches (610 mm) from thetattachment plug.
Exception: When a direct plug-in ballast is used, the overall length of the power-supply corg shall not be

less than 5 feet from the point where the power-supply cord emerges from the body of th¢ luminaire to
the ballast.
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34.2.5 Neon signs

34.2.5.1 A neon sign display that is erected 8 feet (2.44 m) or less above the floor of the exhibit facility
shall have a plexiglass shield that does not allow access to neon tubing from the front of the sign. The
shield shall be mounted and arranged to provide for ventilation and protection.

34.2.6 Light boxes

34.2.6.1 A lightbox shall comply with the applicable requirements in this standard and with the lighting
requirements in 34.1 and 34.2.

35 Spacings

35.1 Other t||1an at wiring terminals, the spacing between uninsulated current-carrying lpart
polarity and Hetween an uninsulated current-carrying part and a dead metal part that is‘expos
by persons of that is able to be grounded shall not be less than the value specified, irf Tabl

s of opposite
ed to contact
b 35.1.

Exception N¢. 1: The inherent spacings of a component of the exhibition display unit, su
switch, are injvestigated on the basis of the requirements for the component,

rh as a snap

Exception Nq. 2: This requirement does not apply when a spacing complies with 35.8.

Table 35.1
Spacings at other than field-wiring terminals
Potential involved, volts Over surface Through-ai
Inch (mm) Inch (mm)
0-125 1/4 (6.4)2 1/8 (3.2)2
126 — 250 1/4 (6.4)2 1/4 (6.4)2
P51 — 600 1/2 (12.7) 3/8 (9.5)2
a Film-coated Wire is identified as an uninsulated cluirrent-carrying part. However, a spacing of not less than 3/32 jnch (2.4 mm)
over surface arld through-air between film-coated\wire, rigidly supported and held in place on a coil, and a dead metal part
complies with the requirement.

35.2 When gn uninsulated current-carrying part is not rigidly fixed in position by means othg

r than friction

between surf
part, the con
position.

hces, or when @ movable dead metal part is in proximity to an uninsulated cu
btruction shallkbe such that the required minimum spacing is maintained with t

rrent-carrying
e part in any

35.3 When gn isolated dead metal part is interposed between, or is in close proximity to, current-carrying
parts of oppasite poIarlty, to a current- carrylng part and an exposed dead metal part, or to a
current-carryi be less than
3/64 inch (1.2 mm) between the isolated dead metal part and any one of the other parts previously
specified, when the total spacing between the isolated dead metal part and the two other parts complies

with the value specified in Table 35.1.

35.4 An insulating lining or barrier of vulcanized fiber employed to maintain required spacings shall not
be less than 1/32 inch (0.8 mm) thick, and shall be located so that the intended functioning of the barrier
or liner is not affected by arcing.

Exception No. 1: The use of vulcanized fiber not less than 1/64 inch (0.4 mm) thick in conjunction with an
air spacing of not less than 50 percent of the spacing required for air alone complies with the requirement.
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Exception No. 2: The use of thinner vulcanized fiber or other insulating material complies with the
requirement, when the fiber complies with the Internal Barriers section of Standard for Polymeric Materials
— Use in Electrical Equipment Evaluation, UL 746C.

35.5 All uninsulated current-carrying parts connected to different line- or low-voltage circuits shall be
spaced from one another as though they were parts of opposite polarity, in accordance with 35.1 and 35.8
and shall be investigated on the basis of the highest voltage involved.

35.6 The spacing between uninsulated current-carrying parts of opposite polarity and between
uninsulated current-carrying parts and dead metal that is able to be grounded during service is not
specified for parts of low-voltage circuits, Class 2 circuits.

35.7 The spécing between wiring terminals of opposite polarity, and between a wiring term
other uninsulpted metal part — dead or current carrying— not of the same polarity, shallnet
that specified in Table 35.2.

hinal and any
be less than

Table 35.2
Spacings at wiring terminals

Minimum spacings

terminals in a \

Between terminals‘and other uninsulated metal parts not
Between wiring terminals, always of the same polarity?
through-air, or over surface Ovet surface Throupgh-air

Potential invplved, volts Inch (mm) Inch (mm) Inch (mm)

250 of less 1/4 (6.4) 1/4 (6.4) 1/4 (6.4)

Greater than 250 1/2 (12.7)° 72 (12.7)b 3/8 (9.5)

a Applies to thg sum of the spacings involved where an isolated dead part is interposed.

b The use of a ppacing not less than 3/8 inch (9.5 mm), through-air and over surface, complies with the requirement at wiring

iring compartment or terminal box when the ‘€compartment or box is integral with a motor.

35.8 At terni
connectors, €
these device

36 Mating G

36.1 Wiring
disconnected

36.2 Mating

inal screws and studs to which connections are made in the field by m
yelets, or similar devices,.spacings shall not be less than those specified in Tal
5 are positioned so thatminimum spacings between opposite polarity and dea

onnectors

, the exposed blades of the plug shall not be energized.

connectors:

cans of wire
le 35.2 when
0 metal exist.

connections shall be configured so that the receptacle is the energized meémber. When

baollhha valiol leava

a) S

A by o nhyuoingl A el onmingl paaonma da maoindoin A 3
AT oCTCITIaAUTy "RCyCU Oy a Py Sicar U o ormarmocar e artsStoTan tan T oUTTo ot

olarity

consistent with the wiring diagram on the power-feed of connected parts and the intended
interconnection of parts.

b) Shall be rated for the application.

¢) Shall comply with the direct-support requirements in the Standard for Polymeric Materials —
Use in Electrical Equipment Evaluations, UL 746C. Connectors totally enclosed in a metal cord
channel shall be Class HB or better and connectors not so enclosed shall be Class V-2 or
better in accordance with the Standard for Tests for Flammability of Plastic Materials for Parts
in Devices and Appliances, UL 94.
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Exception:

This requirement does not apply to connectors that comply with the

Attachment Plugs and Receptacles, UL 498.

Standard for

d) Shall have the grounding-terminal conductors connect before or at the same time mating
supply conductors connect when two or more connectors are being mated as intended. During
disconnection of mating connectors, the supply conductors shall disconnect before or at the
same time the grounding conductor disconnects.

e) Shall not subject mating parts to tension during intended use of the product.

f) Shall be latched or otherwise secured together to provide electrical continuity between mating

parts
37 Electrica
37.1 An insu

value specifie
— Use in Eleg

Exception:

37.2 The ba
37.3 Alive g
countersunk
with a waterp
determined b
Materials — S

Exception Nd

Exception N
by the follow

a) B
b) B
37.4 With re

insulated fron
not required f

Insulation Material
lation material shall have a Performance Level Category (PLC) thatds ot gre
d in Table 37.1. The specified values are derived from the Standatd for Polym
trical Equipment Evaluations, UL 746C.
[his requirement does not apply to an insulation material used in Class 2 circu
be for a ceramic-type fixture shall not be less than 1/21inch (12.7 mm) thick.
crew head, rivet, or nut on the underside of a Base intended for surface mou
not less than 1/8 inch (3.2 mm) in the clear, and’covered to a depth of not less
roof, insulating sealing compound that does§’not soften at a temperature of 90
y the Test for Softening Point by Ring "and Ball Apparatus in the Standard
hort Term Property Evaluations, UL Z46A.

. 1: The test is not required for. aythermosetting material.

. 2: A sealing compound-is-not required where the screw or nut is not able tg
ng means:

being staked or-tipset; or
a lockwasher, or by other means;

bpect t0,_37.3, Exception No. 2, sealing compound is not required for a screw

ater than the
eric Materials

o~

its.

nting shall be
than 1/8 inch
C (194°F) as
for Polymeric

be loosened

or nut that is

h the“mounting surface by material other than sealing compound. Sealing com

pound is also

pr_ayScrew or nut that is spaced through-air from the mounting surface not less lfﬁan indicated

in Tables 35.

and—35.2-
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Table 37.1
Maximum performance level category (PLC) for insulation materials other than insulating
barriers

Flammability rating of material®

Test specified? V-0 V-1 V-2 HB
Comparative Tracking
Index Under Moist 3¢ 3¢ 3¢ 3¢

Conditions (CTI)°d

High-Current Arc

Resistance to Ignition 3 2 2 1
(HAIydf
Hot-Wire Ignitigr
(HWI1)df 4 3 2 5
@ The following|parameters shall be evaluated:
Property Tests Methodd Units Minignum levels

related fo flammability
clagsification

Distortion Undgr Load Heat Deflection UL 746A Minimum °C 10°C grepter than use
and Mold Stresk Relief | Temperature, or temperatpre and not
less thar| 90°C, or
Vicat Softening Point, or UL 746A Minimum °C 25°C grepter than use

temperatpre and not
less tharn} 105°C, or

Ball Pressure UL 746A Minimum °C Greater than the use
Temperature temperatpre by the
differencg between
40°C and the ambient,
and not lpss than 95°C

bThese flammability ratings are derived from the Standard for Tests for Flammability of Plastic Materials for Partg in Devices
and Applianced, UL 94.

¢ Refer to figurgtive examples 1 and 2 of Figure 37.1 for.application of this requirement.

d See the Stanglard for Polymeric Materials — Short Térn Property Evaluations, UL 746A, for this specified test.
€ For a voltage|of 250 volts or less, the use of a material having a comparative tracking index PLC complies.

f Refer to figurdtive examples 1 — 3 of Figure(37:1" for application of this requirement.
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Figure 37.1
Figurative examples for performance level category

I -—| d |‘- In which:

E d < 1/2 inch (12.7mm)
d = over—surface spacing
C requirement

[A] P In which:

d < 1/2 inch
C T d = through—air’spacing
requirement
3. d In which;
, .
[A] i . .
d{«y'dy = Through—air| spacing
Y
‘ and Sa = Applicable
| B ] B dy through—air spacinig

requirement

S3661A

A — An uninsulated current-carrying part.

B — One of the following:
1) An uninsulated current-carrying part having a difference in potential from part A; or

2) A dead metal part that is able to be grounded in service or that is exposed to contact.

C — The polymeric material being investigated.
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PART Il - PERFORMANCE

PERFORMANCE TESTS

38 Glass Panel Tests

38.1 Impact

test

38.1.1 With reference to 7.1(b), as a result of the test specified in 38.1.2, a glass panel shall not crack or
break to the extent that a piece of panel is released or drops from its normal position.

38.1.2 A solid steel sphere 2 inches (50.8 mm) in diameter and weighing 1.18 pounds mass (0.54 kg) is

to fall throug
sample is to
without restri
38.2 Retenti

38.2.1 As a

h the distance required 1o strike the surface with an impact of 5 foof-pounds
pe supported by an exhibition display unit or clamped in a position simulating
Cting possible movement of components on the side opposite the impagts.

on test

esult of the test specified in 38.2.2, a glass panel shall not become dislodgeg

from its moumting means.

38.2.2 The ¢
inch (762 +14
the distance

39 Modular-
39.1 90 deg
39.1.1 A par

angle is form
shall be test

lass panel is to be mounted in the intended manner.<A sand-filled ball havin
.7 mm) circumference and a weight of 20 pounds/(9:07 kg) is to fall as a pend
hat produces a 35 foot-pounds (47.4 J) impact-on any point on the panel.

Type Systems Tests
ree (tee) connection of modular-system elements slip resistance test
of an exhibition display unit, constructed from a modular-type system where

ed from the connection of a thotizontal element connected between two verti
d as specified in 39.1.2 and 39.1.3. For the test, the exhibition display unit i

vertical orienfation on a smooth, solid._horizontal surface.

39.1.2 The horizontal element-shall not slip out of the groove of the vertical element when
(90.7 kg) degd-load weight is applied to the element. The weight is to be applied evenly on
element of the angled structure.

39.1.3 The Horizontal element shall not slip out of the groove of the vertical element when
(45.4 kg) dedd-load weight is applied to the element. The weight is to be applied at various
the horizontdl-element, including at the point where the horizontal element connects wit

(6.8 J). The
intended use

or displaced

y a 30.0 £0.5
ulum through

a 90 degree
cal elements,
s to rest in a

a 200 pound
he horizontal

a 100 pound
points along
h the vertical

element of the—arngtedstructure:
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39.2 90 degree (tee) connection of modular-system elements pull-out strength test

39.2.1 A part of an exhibition display unit, constructed from a modular-type system where a 90 degree
angle is formed from the connection of a horizontal element and a vertical element, shall be tested as
specified in 39.2.2. The horizontal element shall not disconnect (pull-out) from the vertical.

39.2.2 For the test, the exhibition display unit is to rest in a vertical orientation on a smooth, solid
horizontal surface. A tensile force of 440 pound (221 N) is to be applied directly to the point of connection

of the vertical and horizontal elements.

39.3 90 degree (tee) connection of modular-system elements twisting-moment test

39.3.1 Apa
angle is form
specified in
degree that t

39.3.2 For the test, the exhibition display unit is to rest in a vertical oriéntation on a

horizontal su
of connectior]
similar mean
horizontal elg

39.4 End-tojend (splice) connection of modular-system elements deflection test

39.4.1 A pa
elements arg
separate and

39.4.2 For th
suspended a
the spliced jo
deflection dis

ed from the connection of a horizontal element and a vertical element, shall
9.3.2. The horizontal and vertical elements shall not become deformed._or d
e element is not able to be used in future structural configurations.

face. A torque of 450 pound force per inch (50.8 Nem) is to.be applied directl
of the vertical and horizontal elements by means of a torque converter, dyn
5. The testing device is to be applied as close to the poitt of connection of th
ments that the testing device enables.

t of an exhibition display unit, constructed from modular system element
spliced end-to-end, shall be tested aswspecified in 39.4.2. The two elemgq
shall not deflect a greater distance than 0.4 inch (10.2 mm).

e test, the two opposing ends ©of the horizontal element that includes the s
5 intended for use. A direct downward force of 45 pounds (200 N) is to be appl
nt through a rod having a:1/2 inch by 1/2 inch (12.7 mm by 12.7 mm) flat stee
tance from the horizontal_élement is to be measured.

of an exhibifion display unit, constructed from modular system elemenis wheré¢ a 90 degree

be tested as
amaged to a

smooth, solid
y at the point
amometer, or
b vertical and

s where two
nts shall not

plice shall be
ed directly to
face and the

39.5 End-totend (splice) connection for modular-system elements pull-out strength t¢st

39.5.1 A pa
elements are

t of an exhibition display unit, constructed from modular system element
spliced end-to end, shall be tested as specified in 39.5.2. The spliced joint shall

39.5.2 For t
horizontal su
in the manne

1 minute to both elements forming the splice joint.

e test;"the exhibition display unit is to rest in a vertical orientation on a

s where two
not separate.

smooth, solid
rtical support

ace"The end opposite the point of the application of force shall be fixed to a ve

be applied for
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39.6 Cantilever constructed from modular-type systems load test

39.6.1 A part of an exhibition display unit, constructed from modular system elements, and forming a
cantilever structure, shall be tested as specified in 39.6.2. The cantilever structure shall not separate from
the main structure or deflect a greater distance than 0.4 inch (10.2 mm).

39.6.2 For the test, the exhibition display unit is to rest in a vertical orientation on a smooth, solid
horizontal surface. A 45 pound (20 kg) dead-load weight is to be applied directly to the point on the
cantilever structure that is furthest from the main structure. The deflection distance from the horizontal
element is to be measured.

39.7 Ceiling-grid structure constructed from modular-type systems deflection test

39.7.1 A ceiling-grid structure, as described in 13.6.2, shall be tested as specified ‘inl 39.7.2. The
ceiling-grid shall not deflect a greater distance than 0.4 inch (10.2 mm) under its\own |weight when
mounted as intended for use.

39.7.2 For the test, the ceiling grid structure is to be assembled as specified in the manufacturers
instructions and mounted as intended for use and the deflection distance frdm.the horizontal member shall
be measured

39.8 Ceilingfgrid structures constructed from modular-type systems load test

39.8.1 A ceiling-grid structure, as described in 13.6.2, shall'be tested as specified in| 39.8.2. The
ceiling-grid sfructure shall not deflect more than 0.4 inch (%02 mm).

39.8.2 For the test, the ceiling grid structure is to "be assembled as specified in the manufacturers
instructions gnd mounted as intended for use. A 285 pound (129 kg) dead-load weight is to|be applied to
the center ofthe ceiling grid structure.

40 Stability [Tests Particular to Towers
40.1 General

40.1.1 A towpr as described in2:31 shall be tested as described in 40.2 and 40.3. The towar shall not tip
over or incur|damage that pfesents a risk of fire, electric shock, or injury to persons. Additipnal tests are
required to gqvaluate individual features that create additional weights or moments when| the tower is
extended.

40.1.2 Instruction“manuals and other literature provided by the manufacturer are to be investigated to
determine toyver\configurations that are implicitly or explicitly specified. Configurations that|are the least
stable are to bedeterminmedandusedfor thetestsdescribedmthis—Section.The Tesuitsof the tests on
the least stable configuration is determined to be representative of all other configurations. Figures 40.1
and 40.2 illustrate a typical test configuration.

40.1.3 The configuration of the tower to be tested is to be assembled on a smooth hardwood surface or
on a carpet as described in 40.1.4 in accordance with the manufacturer’s instruction manual, whichever
is determined to be a more severe condition of use. When provided, the glides, feet, casters, and similar
parts, are to be blocked or otherwise restricted from moving along the surface. The means used to restrict
movement are not to restrict tipping of the tower.
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40.1.4 The carpet employed for tests is to be level-looped, woven-through-the-back type, having a 216
pitch, eight wires per 1 inch (25.4 mm), 1/4 inch (6.4 mm) high three-ply wool yarn fiber pile. The carpet
is to have a finished weight of 74.7 ounces per square yard (2.5 kg/m?2), consisting of a face weighing 43.9
ounces per square yard (1.5 kg/m?), and backed by a synthetic and jute material weighing 15.4 ounces
per square yard (0.5 kg/m?). The use of an alternative test carpet that provides equivalent performance
characteristics to the carpet described for this test, complies with the intent of this requirement. The carpet
is to be installed over 60 — 68 ounces per square yard (2.0 — 2.3 kg/m?) sponge rubber padding.

40.1.5 Each test tower is to be loaded and tested using the configuration that results in the least stable
condition with the maximum and minimum weight specified in the manufacturer’s instruction manual.

40.2 Force stability test

40.2.1 The configuration is to be subjected to a gradually increasing horizontal force applied through the
center of an 8-inch (203-mm) diameter disc at any location centered along a horizoptabline| of the tower.
The force is fo be increased until the tower inclines to an angle of 10 degrees without tippjng over. The
force is then ffo be gradually reduced to zero. See Figure 40.1



https://ulnorm.com/api/?name=UL 2305 2018.pdf

70 EXHIBITION DISPLAY UNITS, FABRICATION AND INSTALLATION - UL 2305

FEBRUARY 9, 2001

Applied Force

Figure 40.1
Force stability test for towers
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40.3 Impact stability test

40.3.1 The tower is to be subjected to the 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 (23 kg). The bag is to fall as a
pendulum from a pivot point 4 feet (1.2 m) above the point of impact so as to traverse a horizontal
distance of 24 inches (610 mm) and strike the tower. The point of impact is to be at any location centered
along a horizontal line 4 feet, 4 inches (1.3 m) above the floor or 4 inches (102 mm) below the top of the
tower, whichever is lower. See Figure 40.2.
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Figure 40.2

Impact stability test for towers
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41 Stability Tests (All Other Structures)
41.1 General

41.1.1 An exhibition display unit, or part of a unit, as described in 2.8, shall be tested as specified in 41.2
and 41.3. The exhibition display unit or part of a unit shall not tip over or incur damage that presents a
risk of fire, electric shock, or injury to persons. Additional tests are required to evaluate individual features
that create additional weights or moments when extended.

41.1.2 Instruction manuals and other literature provided by the manufacturer are to be investigated to
determine exhibition display unit configurations that are implicitly or explicitly specified. Configurations that
are the least stable are to be determined and used for the tests specified in this Section. The results of

tests on the
Figures 41.1

41.1.3 The ¢
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manual, whid
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to restrict mo
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41.3 Impact
41.3.1 Each

pounds (23 k
so as to trave
of impact is t
or 4 inches (

Figure 41.1
Force stability test
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S2770A
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%Moximum and minigiun dimensions are those
specified by the. monufacturer.

exhibition display unit or part of the unit is to be subjected to the impact
steel-shot-fillgd canvass bag having a diameter of 8.0 £0.5 inches (203 £13 mm) and a

0). The bag is to fall as a pepdulum from a pivot point 4 feet (1.2 m) above the p
rse a horizontal distance of 2 feet (610 mm) and strike the exhibition display U
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Figure 41.2
Impact stability test
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42 Mechanical Strength Tests
42.1 General

42.1.1 An exhibition display unit or part of the unit shall comply with the applicable tests specified in this
Section. As a result of these tests, the exhibition display unit or part of the unit shall not collapse or deform
to such a degree that results in a risk of injury to persons. The unit or part of the unit shall not collapse
or deform to such a degree that components are damaged or electrical spacings are reduced below

minimum req

uired values resulting in a risk of fire, electric shock, or injury to persons.

42.1.2 With reference to 42.1.1:

a) A
comg
syste
comg

b) E
Unin

MiSK of Injury To persons exists when the exnibition display unit or part of a un

m is damaged to the extent that there are sharp edges or corners exposed w
ly with Standard for Test for Sharpness of Edges on Equipment, UL{1439; an

ectrical components within the exhibition display unit shall comply, with Access
sulated Current-Carrying Parts and Film-Coated Wire, Sectiotn21.

it is

|

letely displaced from its support system or when the exhibition display unit.or [support

ich do not
)|

ibility of

42.1.3 Additipnal tests are to be performed when it is determined(that a single configdiration is not
representatiyje of particular components, combinations of components, configurations| of systems,
alternate supporting means, and similar cases, that involve unygsual loading conditions.

42.2 Load-bparing surface test

42.2.1 The largest load-bearing surface of an exhibition display unit supplied by the manufacturer
instructions i$ to be assembled as specified by the-manufacturer and tested as specified if 42.2.2. See
Figure 42.1.| The configuration tested is to bevthat in which the surface is least supported. Other

configuration

42.2.2 A loadl equal to the width of the:suiface in inches (mm) times 7 pounds (3.18 kg), of

(136 kg) load
the surface,
surface. The

Exception: |
load of four t

5 specified by the manufacturer that involve unusual loading conditions shall b

, whichever is greater, is.to be gradually applied to an area along the entire us
centered along a ling _located 8 inches (203 mm) in from the least-supported
load is to be maintained for 15 minutes after complete loading is attained.

Vhere a maximum load is specified in the manufacturer’s installation instruction.
mes the specified weight complies with the intent of this requirement.

e evaluated.
a 300 pound

able width of
edges of the

5, using a test
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Figure 42.1
Configuration for load-bearing surface test

a . .. . .
Maximum and minimém dimensions
are those specified By the
manufacturer.

/

S2768A

42.3 Handrdil and guardrail test

42.3.1 A har{drail and guardrail shall withstand™a lateral load of 20 pounds per linear foot (
m).

42.3.2 An infill panel between supports® of a handrail or guardrail shall withstand a later
pounds per square foot (122.05 kgs/m?).

42.3.3 A dedorative element.of a handrail or guardrail is able to have a load bearing capacit
those specifigd in 42.3.1 and-42.3.2.

P.77 kg/linear

al load of 25

y of less than
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42.4 Shelving test

42.4.1 The largest shelves for each support size of an exhibition display unit supplied by the manufacturer
are to be attached to the exhibition display unit as specified by the manufacturer. The maximum number
of shelves determined by the construction, is to be assembled to the exhibition display unit. The test is to
be performed as described in 42.4.2.

42.4.2 Each load is to be uniformly applied along the entire width of the shelf, centered on the line at the
mid-depth of the shelf or 4-1/4 inches (108 mm) in from the most extended edge of the shelf, whichever
is farthest from the back edge. The loads are to be gradually increased from zero to the specified value,
and maintained for 5 minutes after complete loading is attained. The loads are to be as specified in (a) —

(©):

a) Eqch shelf less than 8 inches (203 mm) in depth is to be subjected to a load.equal to the
width of the shelf in inches (mm) times 3 pounds (1.4 kg);

b) Efch shelf greater than 8 inches and not greater than 16 inches (466.mm) in dgpth is to be
subjgcted to a load equal to the width of the shelf in inches (mm) timés-5 pounds (2.3 kg); and

c) Each shelf greater than 16 inches in depth is to be subjectedte a load equal to the width of
the shelf in inches (mm) times 7 pounds (3.2 kg).

Exception: Where a maximum load is specified in the manufacturer’s installation instruction$, using a test
load of four times the specified weight complies with the inteht of this requirement.
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Figure 42.2
Configuration for shelving test
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S2769A manufacturer.
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43 Strength of Cord Channel Enclosure Tests (Electrical and Mechanical)
43.1 Impact test — enclosures

43.1.1 A cord channel enclosure having a thickness less than the applicable value specified
shall be tested as specified in 43.1.2 and 43.1.3. There shall be no distortion of parts that:

in Table 19.3

a) Reduce spacings between current-carrying parts of opposite polarity below the minimum

specified level in Spacings, Section 35;

b) Interferes with the intended operation of the product; or

¢) ReEsultsin accessibility of current-carrying parts when investigated in accordancé with Figure

21.1.

43.1.2 Thredq samples of the complete cord channel enclosure, including decorative ‘and s
and similar pprts, shall comply with the test specified in 43.1.3. Each sample js\to be impg
than three times, with each impact at a different location determined to be vidlnerable to im
than one impact on each sample is to be at a point adjacent to (and«hot directly on) 3
receptacle,

43.1.3 A solig-steel sphere 2 inches (53.8 mm) in diameter and weighing 1.18 pounds (0.5
through the gistance required to strike the surface of the samglevenclosure with an impac
per foot (6.8 [N/m). The sample is to be supported by an exfibition display unit or clamped
simulating infended use without restricting possible movement of components on the side
impacts.

43.2 Compression test
43.21 A me
or a polymer

strength and
with the thick

allic cord channel having a thickness less than the applicable value specified
c cord channel shall comply,with the test specified in 43.2.5. The cord chanr
rigidity not less than that of\a reference cord channel constructed of sheet me
hess specifications in Table 19.3.

43.2.2 The reference cord channel specified in 43.2.1 is to be constructed as follows:
a) The cord chanhel is to have the same overall dimensions as the candidate cord
b) Seams, joints, or splices at corners or back edges of the cord channel are to be

1)” By overlapping integral flanges formed of sheet metal from which the cg

nap-fit covers
cted not less
pact. Not less
general-use

1 kg) is to fall
of 5 pounds
in a position
opposite the

in Table 19.3
el shall have
tal complying

channel.
closed:

rd channel is

TTade;
2) By metal surfaces overlapping adjacent surfaces or supporting frame;
3) By separate overlapping integral flanges; or

4) By continuous welding that provides a construction equivalent to an inte
construction.

gral-flanged
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c) A flange joining adjacent sides, including top and bottom, of the cord channel is to have not
less than one fastener for every 3 inches (76.2 mm), or fraction thereof, of channel depth. One
such fastener is to be located no greater than 1.5 inches (38.1 mm) from the front edge of the
channel.

Exception: A cord channel having integral flanges and that is not over 4 inches (102 mm) deep
is representative when it employs a single fastener at each corner of the cord channel to secure
adjacent sides, including top and bottom.

d) An integral flange at the back of the cord channel (the side opposite the cover) is to have
fastenings located no greater than 1.5 inches (38.1 mm) from each end and no greater than 6

inche

s (152 mm) apart.

e) A

43.2.3 With
the full length

43.2.4 With feference to 43.2.2 (c), (d), and (e), using fasteners such as fivets, welds, bolts

having mach

43.2.5 For th
to be applied
not specified
measurable g
1/2 inch (12.]

43.3 Deflect]
43.3.1 A cor

strengthened
in Table 19.3

wiring or terninations when a vertical.force of 100 pounds (445 N) is applied at any point 0

43.3.2 For th
cover secure
mm by 12.7
maximum de

eference to 43.2.2(b), the overlap is to be not less than 1/4 inch (6.4-mm) an
of the seam.

ne-screw threads complies with the requirement.

e test, the cord channel is to rest on a smooth, solid,<horizontal surface. A ve
to any point on the rear walls of each cord channél~The values of force and
and the force on each wall of both the test and reference cord channel is
eflection of the test cord channel. The force‘is-to be applied through a rod ha

[ mm by 12.7 mm) flat steel face.

on test

H channel cover formed of polymeric material or a drawn, embossed, flange

shall not deflect inward greatér than 1/4 inch (6.4 mm) or to a degree that dama

e test, the cord channel is to rest on its back on a smooth, solid, horizontal su

i as intended. (The force is to be applied through a rod having a 1/2 inch by 1
mm) flat steehface. When tests at multiple locations are required to determin

separate flange is not to have less than two fasteners on each side of a seanL.

1 is to extend

, and screws

rtical force is
Heflection are
to result in a
ving a 1/2 by

i, or similarly

cord channel cover made of metal having thickness less than the applicable value specified

ges enclosed
n the cover.

rface with the
/2 inch (12.7
b the point of

lection, use-of separate samples for each test meets the intent of this requirefent.
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43.4 Snap-fit cover test

43.4.1 A snap-fit cover employed as part of an exhibition display unit cord channel shall comply with the
tests specified in 43.4.2 or 43.4.3. The snap-fit cover shall not crack or dislodge from the means of support
on the cord channel. Any distortion of the snap-fit cover resulting from the tests shall not restrict the
normal removal and replacement of the snap-fit cover.

43.4.2 The cord channel is to be clamped in place and oriented so that the covered face of the cord
channel is parallel to the horizontal and directed down. A 25-pound (11.3-kg) weight is to be attached to
any point on the edge or outside surface of the cover and gradually released until it hangs freely. The
weight is then to hang for 1 minute.

b repeated on

43.4.3 For arLsnap-Tlt cover formed of polymeric material, the test specified in 43.4.2 1s 10, bd
7 hours in a

three additiopal samples of the snap-fit cover after the samples have been conditioned for
full-draft air-grculating oven that has been preheated at:

a) Altemperature of 70°C (158°F); or
b) The intended operating temperature plus 10°C (50°F), whichever,is higher.
44 Leakage|Current Test

441 A cord
current shall

connected exhibition display unit shall be testeddn “accordance with 44.3 — 4
hot be greater than:

4.7. Leakage

a) 0, rtable

exhil

5 mA for a 3-wire (including grounding conductor) cord-and-plug-connected pq
ition display unit; or

b) 0
exhib

44.2 All exp
accessible,

75 mA for a 3-wire (including grounding conductor) cord-and-plug-connected §
ition display unit.

osed conductive surfacesidre to be tested for leakage current. When si
e leakage current from\exposed conductive surfaces are to be measured to

t
supply condllctor individually as well-as collectively, and from one surface to another. A pa

as an expos
Current-Carry

d surface unless-guarded by an enclosure that complies with Accessibility o
ing Parts and(Film-Coated Wire, Section 21. Surfaces are identified as s

accessible w
time. These

electric shock.

nen a personiis able to contact two or more surfaces with one or both hands
easurenients do not apply to terminals operating at voltages that do not pre

tationary

multaneously
the grounded
It is identified
f Uninsulated
multaneously
at the same
sent a risk of

nclosure, the

conductive surface other than metal is used for the enclosure or part of the 4

5 (102 mm by

203 mm) in contact with the surface. When the surface is less than 4 inches by 8 inches, the metal foil is
to be the same size as the surface.

44.4 The measurement circuit for leakage current is to be as illustrated in Figure 44.1. The measurement
instrument is defined in Figure 44.2. The meter that is actually used for a measurement is only required
to indicate the same numerical value for a particular measurement as the defined instrument. The meter
used is not required to have all the attributes of the defined instrument.
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Figure 44.1
Leakage-current measurement circuit
MEASUREMENT
L PRODUCT INSTRUMENT
.82 T 1
o + 1
"""" AA
ov (v =D: e T
l GND =
- OPEN
IINSULATING TABLE!
— Z L
~ LC1056 GROUNDED SUPPLY CONDUCTOR TN

+ = Probe with dhielded lead.

* = Separated and used as clip when measuring currents from one part of ah,exhibition display unit to another.
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O,

Figure 44.2
Leakage current measurement instrument

®

1500 ohms —— 0.22uF
10 Kohms
500 ohms —— 0.022uF

&

S3263
NOTE — Detaile§l specification and guidance for the calibration of this instrumént\are given in the American Natig

Leakage Curren

44.5 Unless
another, it is
ground (the

other equipm

for Appliances, ANSI C101.

the instrument is being used to measure leakage current from one part of
to be connected between accessiblé’metallic parts and the supply conductor
jrounded or grounding conductor)~that has the least extraneous voltages int
ent operated on the same supply. For products rated 120 volts or 240 volts wi

conductor grpunded, this is usually the grounded supply conductor.

44.6 When t
by a 120/24(
conductor ba
is performed
leakage currg
of an isolatin
requirement.

here is no grounded supply conductor (for example, a 240-volt, 2-conductor pro
volt source), the instrument return lead is to be connected to the grounded
5ed on the other electrical loads connected to the branch circuit operating at the
The conductor-introducing the least electrical signals (noise), as indicated
nt reading,is\to be used. In environments having significant electrical signals (r
g transfotmer to reduce the effects of extraneous signals complies with the

nal Standard for

a product to
connected to
roduced from
h one supply

duct supplied
or grounding
time the test
by the lowest
oise) the use
intent of this

44.7 A samp

le~of the exhibition display unit or part of the unit is to be tested for leakage cu

rrent starting

with the as-received condition and with the grounding conductor, when provided, open at the attachment
plug. The as-received condition is without prior energization, other than as occurs as part of the
production-line testing. The supply voltage is to be adjusted to 120 or 240 volts, as applicable. The test

sequence, wi

th reference to the measuring circuit of Figure 44.1 is to be as follows:

a) With switch S1 open, the exhibition display unit is to be connected to the measuring circuit.
Leakage current is to be measured using both positions of switch S2, and with the exhibition
display unit switching devices in all their normal operating positions.
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b) Switch S1 is then to be closed, energizing the exhibition display unit, and within 5 seconds,
the leakage current is to be measured using both positions of switch S2, with the exhibition
display unit switching devices in all their normal operating positions.

c) The leakage current is to be monitored for a period of 4 hours. Both positions of switch S2
are to be used in determining this measurement.

44.8 In most cases, the complete leakage current test program as covered by 44.7 is to be performed
without interruption for other tests. However, when requested by the manufacturer, interrupting the
leakage current tests to conduct other nondestructive tests complies with the intent of this requirement.

45 Strain-Relief Test

45.1 Unit-to

45.1.1 The s

unit and pass-through-unit electrical connections

specified in 45.1.3. The strain-relief means shall not be displaced, damaged, or-damage the

channel.

45.1.2 Three

45.1.3 Wire

the connectid

direction that
applied and 1

45.2 Cord c

4521 The s
45.2.2, shall
the cord, with
of the condu(

452.2 A 351
display unit g
the exhibition

samples of the connector and associated cable assembly are to be tested.

n otherwise supports the applied force. A force of 85-pound (156-N) is to be
tends to pull the connector from the exhibitionndisplay unit. The force is to
haintained at the specified value for 1 minute:

bnnected exhibition display units

withstand for 1 minute without displacement a direct pull of 35 pounds (15.9
the connections within the exhibition display unit disconnected. At the point of
tors, there shall be no mévement of the cord indicating that connections were

pound (15.9-kg) weight is to be suspended on the cord and supported by
p that the strain-relief means is stressed from all angles available due to the ¢
display unit.

train-relief means between a connector and the supporting flexible e¢ablé is to|

train-relief means provided on an‘attached flexible cord, when tested in acg

be tested as
cable or cord

erminations within the exhibition display unit are to bedisconnected for constriictions where

bpplied in the
be gradually

ordance with
g) applied to
isconnection
stressed.

he exhibition
bnstruction of
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46 Push-Ba

ck Relief Test

46.1 An exhibition display unit shall be tested as specified in 46.2. As a result of the test, the flexible cord
or flexible conduit shall not be able to be pushed in the unit through the cord-entry hole where such
displacement:

a) Subjects the cord or conduit to mechanical damage;

b) Exposes the cord or conduit to a temperature higher than that for which it is rated;

¢) Reduces spacings below the minimum values; or

d) D

46.2 The attqched flexible cord or flexible conduit is to be held 1 inch (25.4 mm) fromythe pqg
cord emerges

the unit in 1

exceeds 6 pg

Exception:
the end of th

47 Resistan

471 As are

Exception Ng
due to the cg

Exception Nd

47.2 The en
24 hours in
B117. At the

water not wa
Corrosion prq

the underlyin

amages Internal connections or components.

5 from the unit and is then to be pushed back into the unit. The cord is.t0’be p
nch (25.4 mm) increments until the cord buckles or the force to push the cor
unds-force (26.7 N). The cord within the unit is to be manipulatéd,to determin

(Where an integral-cord guard is provided, the push-back {oree is to be applie
b cord guard.

e To Corrosion Test

. 1: This test is not required for parts in locations where protection is unable t
nstruction of the part, such as on a sliding surface of a hinge, a shaft, and sim

. 2: This test is not required for @ypart where the surface is enameled, galvani
Llosure or representative parts of the enclosure are to be subjected to a salt S
hccordance with the Standard Practice for Operating Salt Spray (Fog) Appa
end of the test, the samples are to be removed from the chamber, washed in
rmer than 100°F(38°C) to remove salt deposits from the surface, and dried

j surface.

!

int where the
shed back in
into the unit
compliance.

0 1 inch from

Sult of the test specified in 47.2, a ferrous métal'part shall not show visible corrosion.

b be provided
ilar locations.

ved or plated.

pray (fog) for
ratus, ASTM
Clean running
immediately.

ducts are to bg removed by light brushing where required in order to observe corrosion of



https://ulnorm.com/api/?name=UL 2305 2018.pdf

FEBRUARY 9, 2001 EXHIBITION DISPLAY UNITS, FABRICATION AND INSTALLATION - UL 2305 87

MANUFACTURING AND PRODUCTION TESTS

48 Grounding-Continuity Test

48.1 Each cord-connected exhibition display unit, having a grounding conductor, shall be tested, as a
routine production-line test, to determine that grounding continuity exists between the grounding pin of the

attachment plug and the cord channel or other dead-metal parts.

48.2 With respect to 48.1, a single test complies with the intent of the requirement when the construction
of the unit is such that accessible metal selected is conductively connected to all other accessible metal.

48.3 To determine compliance with 48.1, a continuity indicating device, such as an ohmmeter, battery-
and buzzer-cpmbinafion, or similar equipment is t0 be used.

49 Polarity Test

49.1 Each e
electrical con
the product t
plug (for exarn
or through th

khibition display unit shall be tested as a routine production-line testto verify
tinuity between the grounded supply-circuit conductor of the attachment plug a
hat is intended to be connected to the grounded supply-circuit eonductor of th
hple, screw shell of an incandescent lampholder). The continuity shall be deterr
b use of an electrical test. An alternative test method shallbe to verify continuity

that there is
nd the part of
e attachment
nined visually

between the

ungrounded $upply-circuit conductor of the attachment plug and thedpart of the product that |s intended to
be connected to the ungrounded conductor (for example,<the’ center contact of an |ncandescent
lampholder).

PART Illl - MARKING AND INSTRUCTIONS

MARKINGS

50 General

50.1 An exhipition display unit shall beplainly and permanently marked where readily visibje with:

a) The name, trade name, trademark, or other descriptive marking by which the or

respq
b) A

Exce
the €

nsible for the product is identifiable;
distinctive catalog number or the equivalent; and

ption: .\A custom-built unit is not required to be marked with a distinctive cata
quivalent.

janization

Dg number or

c) T

€ date or other dating period of Tmanufacture ot exceeding any three Consec

utive months.

Exception No. 1: Using traceable code for the manufacturer’s identification when the product is identified
by the brand or trademark owned by a private labeler complies with the intent of this requirement.

Exception No. 2: Abbreviating the date of manufacture, or providing the date in a nationally acknowledged
conventional code or in a code affirmed by the manufacturer complies with the requirement, when the
code does not:

a) Repeat in less than 20 years; and
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b) Require reference to the production records of the manufacturer to determine when the
product was manufactured.

50.2 An exhibition display unit shall display a certificate of fire retardancy.

50.3 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 the Standard
for Marking and Labeling Systems, UL 969. Minimum letter height shall be 3/32 inch (2.4 mm) as
measured by characters, such as b, 1, and H. A contrasting background shall be provided for legibility.

50.4 When a manufacturer produces or assembles exhibition display units at more than one factory, each
finished unit shall have a distinctive permanent marking identifying it as the product of a particular factory.

50.5 When
replacement
enclosed or
plainly and pj
display unit d

50.6 An exhi
be marked to

he construction of an exhibition unit provides for cleaning or servicing;

protected current-carrying part to unintentional contact, the exhibitiah, display
ermanently marked to indicate that such servicing or cleaning be‘done with
isconnected from the supply circuit.

the supply cifcuit.

50.7 With
equipment-gf
with the grou
diagram prov

ounding conductor shall be identified by being:marked "G”, “GND,” “Ground,”
nding symbol illustrated in Figure 50.1, a(similar marking; or by a marking
ded with the exhibition display unit.

pf pilot lamps or fuses, by the user, and when such cleaning or servicing\expos

bition display unit having a part of an enclosure as described-in the Exception t
indicate that such servicing is to be done with the exhibition display unit discq

eference to 28.2.2, a pressure wire connector intended for connsg

such as the
es a normally
unit shall be
he exhibition

0 19.2.6 shall
nnected from

ction of an
”Grounding,”
on the wiring
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Figure 50.1
Grounding symbol
1
I
IEC417, Symbol 5019

51 Motor-Operated Exhibition Display Units
51.1 When [the motor nameplate of a dual-voltage motor is used to determined the electrical
characteristi¢s of the exhibition display tnit, the exhibition display unit shall be additionally and
permanently [marked to indicate the particular voltage for which it is connected when shigped from the

factory. Whe
indicate the t
voltage.

51.2 A cord
greater and
permanently
the time of in

n the exhibition display anit employs an attachment plug, instructions shall b
ype of plug that is to be Used when the exhibition display unit is connected for

connected exhibition display unit that employs a motor rated 3/4 horsepowg
here the njanually operated motor-control switch required by 33.2.2 is inacces
marked with the words: “A motor control switch rated for the application shall b
stallation?”

b provided to
the alternate

r (659 W) or
sible shall be
e provided at
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INSTRUCTIONS
52 General

52.1 An exhibition display unit shall be provided with legible installation, operation, and as applicable,
user-maintenance instructions, grounding instructions and moving and storage instructions; and
instructions pertaining to the risk of fire, electric shock, or injury to persons that is associated with the use
of the exhibition display unit. Directions and information required to cover the mechanical and electrical
limitations of an exhibition display unit shall also be provided.

52.2 The instructions specified in 52.1 shall be in separate manuals, or shall be combined in one or more
manuals. The instructions pertaining to a risk of fire, electric shock, or injury to persons are separated in
format and efphasized to distinguish them from the rest of the Text.

ons or illustrations shall be provided to identify important parts of the exhibition display unit.
n illustration to clarify the intent of a written requirement complies/with the |intent of this
The illustration shall not replace the written instruction.

52.3 Instruct
The use of 3
requirement.

52.4 The follpwing items shall be entirely in upper case letters or shall be emphasized to distinguish them
from the rest|of the text:
a) The headings for the installation, operation, user-maintefiance, and moving and|storage
instryctions;
b) The heading for the instructions pertaining to axtisk of fire, electric shock, or injury to
persans; and

c) The opening and closing statements of:the instructions specified in 53.5 “IMPORTANT

SAFE
52.5 Unless
specified or
"WARNING”

52.6 The ins

52.7 Installajion instructions-shall be provided with each luminaire provided with an exhibitid
ude cautioh-to the user that the luminaire is not intended for installation in plastic cabinets

and shall inc
and to keep
plastic, pape

ETY INSTRUCTIONS” and “SAVE_THESE INSTRUCTIONS,” or the equivalen
otherwise indicated, the text_of the instructions in 53.5 and 54.1 shall be
words that are equivalent;’clear and understandable. No substitute shall
or "/DANGER.”

fructions shall include the markings, or equivalent, specified in Sections 50 an

the power-supply cord and interconnecting cords from contacting combusti
products, and similar materials, the lamp, lampholder, or reflector.

t.

in the words
be used for

i 51.
n display unit

pbles such as

52.8 Any ins
provided with

troctions—that—are providedwith—acomponent—part—of —am exthibitionm disptay
the instructions for the exhibition display unit.

unit shall be

52.9 In order to apply the Exception to 42.2.2 or 42.4.2, the instructions shall specify the maximum load

for each load

-bearing surface.
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