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Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Stage and Studio Luminaires and Connector Strips, UL 1573

Fourth Edition, Dated May 29, 2003

Summary of Topics

The new Fourth Edition of UL 1573 is being issued in accordance with UL’s housekeeping
policies requiring that a new edition of an existing standard be issued approximately every 5
years. The new and/or revised requirements in this new edition are in accordance with the topics
that received consensus from the industry in UL’s Subject 1573 bulletins dated June 22, 1998,
and February 20, 2003.

UL Standards for Safety are developed and maintained in the Standard Generalized Markup Language
(SGML). SGML -- an international standard (ISO 8879-1986) -- is a descriptive markup language that
describes a document’s structure and purpose, rather than its physical appearance on a page. Due to
formatting differences resulting from the use of UL’s new electronic publishing system, please note that
additional pages (on which no requirements have been changed) may be included in revision pages due
to relocation of existing text and reformatting of the Standard.

The following table lists the future effective dates with the corresponding item.

Future Effective Dates References

June 1, 2005 Paragraphs 19.9, 19.10, 23.5, 28.1, 28.2, 28.3, 57.7, and 57.8

The new and/or revised requirements are substantially in accordance with UL’s Bulletin(s) on this subject
dated June 22, 1998, and February 20, 2003. The bulletin(s) is now obsolete and may be discarded.

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

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

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

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

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’s support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser’s computer system.

If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the note following the
affected item. The prior text for requirements that have been revised and that have a future effective date
are located after the Standard, and are preceded by a ″SUPERSEDED REQUIREMENTS″ notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright © 2003 Underwriters Laboratories Inc.
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This Standard consists of pages dated as shown in the following checklist:

Page Date
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1

UL 1573

Standard for Stage and Studio Luminaires and Connector Strips

Prior to the first edition, the requirements for the products covered by this
standard were included in the twelfth edition of the Standard for Electric Lighting
Fixtures, UL 57.

The first, second, and third editions of this standard were titled Stage and Studio
Lighting Units.

First Edition – January, 1985
Second Edition – February, 1994

Third Edition – October, 1996

Fourth Edition

May 29, 2003

An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc.

Revisions of this Standard will be made by issuing revised or additional pages
bearing their date of issue. A UL Standard is current only if it incorporates the
most recently adopted revisions, all of which are itemized on the transmittal notice
that accompanies the latest set of revised requirements.

ISBN 0-7629-0838-6

COPYRIGHT © 1985, 2003 UNDERWRITERS LABORATORIES INC.
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FOREWORD

A. This Standard contains basic requirements for products covered by Underwriters Laboratories Inc. (UL)
under its Follow-Up Service for this category within the limitations given below and in the Scope section
of this Standard. These requirements are based upon sound engineering principles, research, records of
tests and field experience, and an appreciation of the problems of manufacture, installation, and use
derived from consultation with and information obtained from manufacturers, users, inspection authorities,
and others having specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is one of the conditions of the
continued coverage of the manufacturer’s product.

C. A product which complies with the text of this Standard will not necessarily be judged to comply with
the Standard if, when examined and tested, it is found to have other features which impair the level of
safety contemplated by these requirements.

D. 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.

E. UL, in performing its functions in accordance with its objectives, does not assume or undertake to
discharge any responsibility of the manufacturer or any other party. The opinions and findings of UL
represent its professional judgment given with due consideration to the necessary limitations of practical
operation and state of the art at the time the Standard is processed. UL shall not be responsible to anyone
for the use of or reliance upon this Standard by anyone. UL shall not incur any obligation or liability for
damages, including consequential damages, arising out of or in connection with the use, interpretation of,
or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and adequate safeguards for
personnel and property shall be employed in conducting such tests.
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INTRODUCTION

1 Scope

1.1 These requirements cover stage and studio luminaires rated 600 volts or less for use in theaters,
studios, and similar locations in accordance with Articles 520 and 530 of the National Electrical Code,
NFPA 70.

1.2 These requirements cover borderlights, spotlights, floodlights, footlights, professional photographic
lights, portable strip lights, and the like, that use incandescent, fluorescent, high-intensity discharge,
xenon, and other high-pressure electric discharge lamps, as well as connector strips, drop boxes, and the
like, when rigged similarly to borderlights. These requirements do not cover stage and studio luminaires
using carbon arc lamps.

1.3 These requirements do not cover miscellaneous special purpose lights, amateur movie lights, or
lighting intended for residential use.

2 General

2.1 Components

2.1.1 Except as indicated in 2.1.2, a component of a product covered by this standard shall comply with
the requirements for that component. See Appendix A for a list of standards covering components used
in the products covered by this standard.

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

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

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

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

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

2.2.2 Unless otherwise indicated, all voltage and current values mentioned in this standard are
root-mean-square (rms).

2.3 Undated references

2.3.1 Any undated reference to a code or standard appearing in the requirements of this standard shall
be interpreted as referring to the latest edition of that code or standard.

2.4 Product configuration

2.4.1 Unless otherwise indicated in a specific requirement, all product orientations for which the
manufacturer intends the product to be suitable shall be evaluated.

3 Glossary

3.1 For the purpose of this standard the following definitions apply.

3.2 ACCESSIBILITY BARRIER – A material provided to limit access to parts that present a risk of
electric shock or injury. When determined to comply with applicable additional requirements, all or part
of the accessibility barrier is capable of also serving as part of an enclosure or a lamp-containment
barrier.

3.3 BACK-UP RESTRAINT DEVICE – A cable, chain, or other device not supporting an object but is
provided to help prevent an object from falling to the floor when the normal means used for object
securement fails.

3.4 BARN-DOOR – A shutter or flap attached to the front of a luminaire and used to control the shape
of a light beam. Barn-doors are typically used in one or two pairs.

3.5 BORDERLIGHT – A striplight placed behind a stage border on rigging.

3.6 CLASS 2 CIRCUIT – A circuit supplied by a Class 2 power source.
3.6 added May 29, 2003

3.7 CLASS 2 POWER SOURCE – One of the following power sources:

a) A transformer complying with the construction and performance requirements for Class 2
transformers in the Standard for Class 2 and Class 3 Transformers, UL 1585.

b) A power unit complying with the construction and performance requirements in the Standard
for Class 2 Power Units, UL 1310.

c) Another power source confirmed to exhibit limited voltage, current, and power equivalent to
that of (a) or (b), such as a limited-voltage/current circuit as described in Limited-Voltage/
Current Circuits, Section 27.

3.7 added May 29, 2003
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3.8 CLASS 3 CIRCUIT – A circuit supplied by a Class 3 power source.
3.8 added May 29, 2003

3.9 CLASS 3 POWER SOURCE – One of the following power sources:

a) A transformer complying with the construction and performance requirements for Class 3
transformers in the Standard for Class 2 and Class 3 Transformers, UL 1585.

b) A power unit complying with the construction and performance requirements for Class 3
Output Circuits in the Standard for Power Units Other Than Class 2, UL 1012.

c) Another power source confirmed to comply with construction and performance requirements
equivalent to that of (a) or (b).

3.9 added May 29, 2003

3.10 CLEARANCE DISTANCE – The shortest distance measured through air between conductive
parts.

3.11 COLD HIGH-PRESSURE LAMP – An electric discharge lamp which exhibits a pressure within the
arc envelope exceeding 103.4 kPa (15 psi) while at a temperature of 40°C (104°F) or less.

3.12 CONNECTOR STRIP – A wireway mounted on rigging (a network of lines and chains used for
support and manipulation of scenery and equipment) or to the building structure above or adjacent to
the luminaires it supplies. Receptacles or drop cords are provided for the connection of spotlights,
floodlights, and portable striplights that are capable of being mounted to or suspended from the strip. A
connector strip with many portable striplights is equivalent to a borderlight.

3.13 CORD CONNECTOR – A connector device for a flexible cord to which an attachment plug is
connected.

3.14 CREEPAGE DISTANCE – The shortest distance measured over the surface of insulation between
conductive parts.

3.15 DIFFERENT CIRCUITS – Circuits from different sources such as primary circuits with different
branch-circuit overcurrent protective devices, primary and secondary circuits, and secondary circuits
from different windings of an isolating transformer.

3.16 DISAPPEARING FOOTLIGHT – A footlight that folds flush with the stage floor when not in use.

3.17 DRIPPING MATERIAL BARRIER – A barrier provided to reduce the risk of molten metal, burning
insulation, flaming particles, and the like from falling through an opening in the enclosure.

3.18 DROP BOX – A short connector strip with a temporary means of mounting to pipes on rigging.

3.19 DROP CORD – A length of pendant flexible cord or cable that terminates in a cord connector and
that is permanently connected to the supply circuit.

3.20 ENCLOSURE – A material provided to enclose electrical parts and components that present a risk
of fire. When determined to comply with applicable additional requirements, all or part of the enclosure
is capable of also serving as an accessibility barrier, dripping material barrier, or lamp-containment
barrier.
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3.21 FLOODLIGHT – A luminaire that produces an intense and broad light beam.
3.21 revised May 29, 2003

3.22 FOOTLIGHT – A striplight located at foot level along the front of the stage or cyclorama (a
stretched cloth across the back of the stage used to form the background).

3.23 GOBO – A perforated plate or disk that is part of, or capable of being added to and supported by,
a luminaire for the purpose of projecting images or patterns.

3.24 HAND-SECURED JOINT – A joint that is designed to be tightened or secured by hand and
without the use of a tool. Examples of a hand-secured joint include a threaded knob, a twist-type latch,
and a deflection-type tab or latch.

3.25 HIGH-PRESSURE LAMP – An electric discharge lamp which exhibits a pressure within the arc
envelope exceeding 103.4 kPa (15 psi) at any time. Such lamps include short-arc xenon and other
short-arc lamps. A high-pressure sodium lamp is not a high-pressure lamp as defined herein.

3.26 INTERLOCK MECHANISM – A mechanism that de-energizes parts involving a risk of electric
shock or that stops moving parts before they become accessible to the user when the enclosure of the
part is opened or a cover is removed.

3.27 IRIS – An adjustable arrangement of thin plates that form an opaque area with a variable circular
opening in the center of the arrangement. The iris is used to control the size of a light beam, as from a
spotlight.

3.28 KNOCKOUT – A precut portion of the wall of an outlet box or enclosure, or a feed connector that
can be readily removed at the time of installation in order to provide an open hole for the attachment of
a connector or fitting.

3.29 LAMP – A device consisting of a glass or quartz envelope, a filament and filament supports,
electric arc electrodes, a base, and the like that is the source of illumination.

3.30 LAMP-CONTAINMENT BARRIER – A barrier intended to limit the emission of:

a) Quartz particles of a ruptured tungsten-halogen lamp or of an electric discharge lamp of
other than the fluorescent type or

b) Lamp-envelope particles, lamp metal parts, and other lamp parts that result from the
explosion of a high-pressure lamp.

3.31 LIGHT BEAM – The illumination generated by a lamp. The size and shape of the light beam is
capable of being changed by barn-doors, shutters, and the like.

3.32 LIMITED-VOLTAGE/CURRENT CIRCUIT – A circuit that complies with the requirements specified
in Limited-Voltage/Current Circuits, Section 27, and is supplied from an isolated secondary winding of a
transformer.

3.32 added May 29, 2003

3.33 LOW-VOLTAGE COMPONENT FAN – A component fan intended to be used in an isolated,
secondary circuit, rated a maximum of 30 V rms (42.2 volts peak), or 60 V DC, and complying with the
requirements for such fans in the Standard for Electric Fans, UL 507.
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3.34 LUMINAIRE – A complete assembly that includes an enclosure, a lamp, a lampholder, a mounting
means, a power supply connection means, and the like. A luminaire is also capable of including other
parts such as barn-doors or shutters.

3.35 MOTOR DRIVE CIRCUIT – The circuitry intended to control the operation of a motor. Operation
characteristics controlled include motor energization/deenergization and rotor speed, direction, or
position.

3.36 NON-STANDARD RECEPTACLE, CORD CONNECTOR, and PLUG – A receptacle, cord
connector, or plug that has a slot or blade or pin configuration that has not been assigned a voltage or
current rating by a nationally-recognized, standards-developing organization or by the general practice
of an industry. Stage-type fittings are categorized as non-standard.

3.37 OPENING – A hole in the wall of a required enclosure. An open hole and a knockout are both
openings.

3.38 ORDINARY TOOLS – Flat-blade and cross-head screwdrivers, crescent wrenches, and pliers.

3.39 OVERHEAD PRODUCT – A product provided with a mounting means for mounting the product
above the floor to a wall, ceiling, pipe, or other structure.

3.40 POLE LEAST CAPABLE OF STRIKING GROUND – A pole that is referenced to ground or, by
virtue of its position, potential, or both, relative to other poles of the device, is least capable of striking
ground. Where two or more poles are equally least capable of striking ground, any one of the poles is
capable of being categorized as the pole least capable of striking ground.

3.41 PORTABLE STRIPLIGHT – A short length of cord-connected striplight with a means for temporary
mounting.

3.42 PROSCENIUM SIDELIGHT – A striplight on or in the proscenium (the wall that frames the stage
and separates the stage from the auditorium).

3.43 RECEPTACLE – A connector device permanently connected to the supply circuit to which an
attachment plug is connected.

3.44 RISK OF INJURY TO PERSONS – A condition that exists when stationary parts (such as sharp
metal edges and projections), moving parts (such as gears, chains, or linkages), falling objects,
inadequate mechanical strength of material, or the physical instability of the equipment, are such that a
person is capable of being injured.

3.45 SCROLLER – A mechanism with a roll of thin plastic film or other material which is part of, or
shall be added to and supported by, a luminaire for the purpose of projecting images or colors. The film
scrolls between two cylindrical drums on either side of the involved light aperture.

3.46 SECONDARY CIRCUIT – A circuit that is conductively connected to the secondary winding of a
transformer.

3.47 SHUTTER – A mechanical device, similar to an iris, used to control the amount of illumination
from a lamp.

3.48 SPOTLIGHT – A luminaire that produces a relatively intense light beam that illuminates only a
small area, used especially to center attention on an object.
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3.49 STANDARD RECEPTACLE, CORD CONNECTOR, or PLUG – A receptacle, cord connector, or
plug that has a slot or blade or pin configuration assigned a voltage and current rating by a nationally-
recognized, standards-developing organization or by the general practice of an industry. Examples of
standard fittings as defined in this paragraph and used in this standard are:

a) Fittings with a slot, blade, pin, or sleeve configuration as specified in the Standard for Wiring
Device Configurations, UL 1681, and other configurations specified in the National Electrical
Manufacturers Association (NEMA) publications for wiring devices and

b) Fittings with a pin or sleeve configuration as specified in the Standard for Pin and Sleeve
Configurations, UL 1686, or the Standard for Plugs, Receptacles, and Cable Connectors of the
Pin and Sleeve Type, UL 1682.

3.50 STILL PHOTOGRAPHY LIGHT – A portable, spring-type clamp-on, or freestanding floodlight or
spotlight intended for use in still photography studios, and using incandescent lamps totaling not more
than 2000 watts or fluorescent lamps.

3.51 STRIPLIGHT – A continuous row of small floodlights wired in three or four circuits.

3.52 TRIP-FREE – A type of reset mechanism constructed so that, regardless of the position of the
actuating handle, button or lever, the contacts cannot be held in the closed position when the unit has
tripped.

3.53 WATER-SHIELD – A part other than a gasket that is wetted during the Rain Test, Section 47, and
is relied upon to comply with the requirements of the rain test.

CONSTRUCTION – MECHANICAL

4 General

4.1 A luminaire shall be provided with a reflector(s) or other guards to protect the lamps from mechanical
damage and inadvertent contact with scenery and other combustible material.

4.2 A freestanding luminaire, a unit that comes attached to a stand, or a unit that has a stand specifically
intended for it shall be constructed so it does not tip over when subjected to the Stability Test, Section 35.

4.3 A product shall be provided with a means for mounting or support.

4.4 An overhead product intended to be suitable for use with an accessory shall be provided with means
for mounting or support of the accessory.

Exception: An overhead product intended to be suitable for use with a cardboard color gel frame secured
by adhesive tape, or another accessory with an equally low risk of injury when the accessory falls, is not
required to be provided with means for mounting or support of the accessory.

4.5 A connector strip fabricated from sections joined together in the factory or the field shall be provided
with a means for mounting or support of each section. A connector strip section having a length exceeding
3 m (10 feet) shall be provided with a means for mounting or support for every 2.4 m (8 feet) or partial 2.4
m of length. Mounting means shall be provided for a terminal box of a hanging connector strip at which a
power supply cord terminates.
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Exception: A connector strip section having a length of 0.9 m (3 feet) or less is not required to be
provided with a means of mounting or support other than the joint to the adjacent section, when the
adjacent section’s means of mounting or support is located not more than 0.6 m (2 feet) from the joint.

5 Corrosion Protection

5.1 Iron and steel parts shall be protected against corrosion by painting, enameling, galvanizing, plating,
or other equivalent means when the malfunction of such unprotected parts presents a risk of fire, electric
shock, or injury to persons.

Exception No. 1: When the oxidation of iron or steel from exposure of the metal to air and moisture is not
appreciable – thickness of metal and temperature also being factors – surfaces of sheet steel and
cast-iron parts within an enclosure are not required to be protected against corrosion.

Exception No. 2: Bearings, laminations, or minor parts of iron or steel (such as washers, screws, and the
like) are not required to be protected against corrosion.

6 Enclosures

6.1 All splices, taps, wires not jacketed with glass fiber sleeving with a wall thickness of at least 0.64 mm
(0.025 inch), transformers, current-carrying parts or devices with exposed live metal, and leads or
terminals for field connection of supply wires shall be enclosed in material specified in 6.2.

Exception No. 1: A component device (such as a motor) with an integral outer enclosure that complies
with 6.2 is not required to be additionally enclosed.

Exception No. 2: Lampholder shells that are connected to the grounded (neutral) conductor and
lampholder contacts that are accessible only during relamping are not required to be enclosed.

6.2 The enclosure required in 6.1 shall be constructed of metal, glass, ceramic, porcelain, or a polymeric
material that complies with the Standard for Polymeric Materials – Use in Electrical Equipment
Evaluations, UL 746C.

6.3 After assembly, there shall be no openings in an enclosure other than those specified in Openings,
Section 8.
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7 Metal Thickness

7.1 Sheet metal

7.1.1 Sheet metal used in the construction of an enclosure or wireway shall be at least as thick as
indicated in Table 7.1.

Exception No. 1: A minimum thickness is not specified for:

a) A reflector part that does not form part of the enclosure or

b) Any part not required to serve as the enclosure, to provide structural integrity, or to act as
support of a wiring device.

Exception No. 2: A form of construction that uses metal with a thickness less than required in Table 7.1
is not prohibited from being used when investigated and determined to provide strength and protection
equivalent to constructions in compliance with Table 7.1.

Table 7.1
Minimum thickness of sheet metal

Specific construction

Uncoated steel, Zinc-coated steel, Copper, brass, or aluminum,

mm (inch) mm (inch) mm (inch)

At opening for conduit
connection a

0.81 0.032 0.86 0.034 1.02 0.040

Length more
than 26
inches (660
mm)

Componentb

support
0.66 0.026 0.74 0.029 0.81 0.032

0.51c 0.020c 0.58c 0.023c 0.64c 0.025c

No
component
support

0.51 0.020 0.58 0.023 0.64 0.025

0.41c 0.016c 0.48c 0.019c 0.51c 0.020c

Length 26
inches (660
mm) or less

Componentb

support
0.51 0.020 0.58 0.023 0.64 0.025

0.41c 0.016c 0.48c 0.019c 0.51 0.020

No
component
support

0.41 0.016 0.48 0.019 0.51 0.020

0.33c 0.013c 0.41c 0.016c 0.41c 0.016c

a For an opening in a recessed housing that also serves as an enclosure, the minimum thickness is:

a) 0.66 mm (0.026 inch) when of uncoated steel;

b) 0.74 mm (0.029 inch) when of zinc-coated steel; or

c) 0.81 mm (0.032 inch) when of copper, brass, or aluminum.

b In this table, ″component″ refers to an electrical device, such as a lampholder or switch.
c Minimum required thickness for forms of construction that have been determined to provide the physical strength and
protection in accordance with 7.1.

7.1.2 A metal striplight or connector-strip trough or wireway containing circuit conductors shall be made
of sheet metal not less than 0.79 mm (0.031 inch) thick.
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7.2 Cast metal

7.2.1 Cast metal thickness shall comply with the requirements in Table 7.2.

Table 7.2
Cast metal thickness

Metal

At unreinforced areas
exceeding 35 square inches

(226 cm2), At all other areas,

mm (inch) mm (inch)

Die-cast metal 2.0 5/64 1.2 3/64

Cast malleable iron or permanent mold cast aluminum 2.4 3/32 1.6 1/16

Other cast metal 3.2 1/8 2.4 3/32

8 Openings

8.1 The requirements in this section apply to permissible openings in the enclosure as described in 6.1.

8.2 An open hole in the enclosure as specified in 6.1 shall not exceed the dimensions specified in Table
8.1.

Table 8.1
Maximum size of miscellaneous open holes

Shape of opening Dimension, Maximum area,

mm (inch) cm 2 (inch 2)

Slot 9.5 3/8 9.68 1-1/2

(width)

Square 12.7 1/2 – –

(side)

Round 12.7 1/2 – –

(diameter)

Irregular – – 9.68 1-1/2

8.3 The total area of one or more open holes shall not be more than 15 percent of the area of the surface
in which it is located. This includes the wiring compartment or integral outlet box compartment.

8.4 The enclosure shall be constructed so that molten metal, burning insulation, flaming particles, or the
like do not fall on the surface below.

8.5 The requirement in 8.4 specifies that an opening in an enclosure bottom be provided with a dripping
material barrier above or below the opening when the opening is:

a) Under a motor, unless:

1) The structural parts of the motor or of the appliance provide the equivalent of such a
barrier;
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2) The protection provided with the motor is such that no burning insulation or molten
material falls to the surface below the appliance when the motor is energized under
each of the following fault conditions:

i) Open main winding,

ii) Open starting winding,

iii) Starting switch short-circuited, and

iv) For a permanent-split-capacitor motor, the capacitor is short-circuited. The
short circuit is to be applied before the motor is energized and the rotor is to be
blocked.

3) The motor is provided with a thermal motor protector (a protective device that is
sensitive to both temperature and current) that prevents the temperature of the motor
windings from becoming more than 125°C (257°F) under the maximum load under
which the motor runs without causing the protector to cycle, and from becoming more
than 150°C (302°F) with the rotor of the motor locked; or

4) The motor complies with the requirements for impedance-protected motors;

b) Under wiring, unless the wiring complies with the VW-1 (Vertical-Specimen) Flame Test in
the Reference Standard for Electrical Wires, Cables, and Flexible Cords, UL 1581;

c) Under an unenclosed switch, transformer, relay, solenoid, and the like, unless it can be
shown that malfunction of the component does not result in a fire; or

d) Under field- and factory-made splices and overload and overcurrent protection devices.

Exception: A dripping material barrier is not required to be provided when the opening is not within the
area under the component requiring a barrier as illustrated by Line D in Figure 8.1.

This is generated text for figtxt.
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8.6 The dripping material barrier specified in 8.5 shall be:

a) Horizontal;

b) Of metal, ceramic, or a material that can be used as an enclosure material in accordance
with 6.2;

c) Located as indicated in Figure 8.1; and

d) Shall have an area not less than that described in Figure 8.1.

8.7 The mounting surface of the luminaire enclosure shall have no unused openings.

Figure 8.1
Location and extent of barrier
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9 Restraint of Overhead Objects

9.1 The structure and all joints of an overhead product and its accessories shall be capable of supporting
a static load of not less than six times the actual load supported. The joints to be evaluated include all
manufacturer-assembled joints and user-affected joints. Where it is not evident that the materials and
dimensions of the parts involved have the specified strength, the parts shall be subjected to the Overhead
Product Static Loading Test, Section 37.

Exception No. 1: The strength of a structural component or a joint is not required to be evaluated when
failure of the component or joint does not result in an object falling to the floor.

Exception No. 2: The structure and joints supporting a cardboard color gel frame secured by adhesive
tape, or other accessory that presents a low risk of injury when it falls to the floor, are not required to be
evaluated.

9.2 A safety cable, safety chain, or other field-installed backup-restraint device intended to ″catch″ a
falling object shall be capable of supporting a static load of not less than six times the intended load. When
it is not evident that the backup-restraint device is capable of supporting a weight of six times the marked
maximum load weight, the device shall be subjected to the Backup Restraint-Device Loading Test,
Section 38.

10 Lamp-Containment Barriers and UV Radiation Filters

10.1 General

10.1.1 The requirements in this section are supplementary to other applicable requirements in this
standard and apply to stage and studio luminaires incorporating tungsten-halogen lamps and electric
discharge lamps that are not provided with an integral glass outer envelope and that are of other than the
fluorescent type.

10.2 Lamp-containment barriers

10.2.1 A luminaire intended for use with one of the following lamp types shall be provided with a
lamp-containment barrier as defined in 3.30:

a) A tungsten-halogen lamp.

Exception: A luminaire intended for use with a non-pressurized, tungsten-halogen lamp for which
the lamp manufacturer does not require an enclosure, or a tungsten-halogen lamp with an integral
outer envelope, is not required to be provided with a lamp-containment barrier when the marking
specified in 58.4 is provided.

b) An electric discharge lamp that is not provided with an integral glass outer envelope and that
is of other than the fluorescent type.

c) A high-pressure lamp as defined in 3.25.
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10.2.2 A lamp-containment barrier shall be constructed of:

a) Metal at least 0.41 mm (0.016 inch) thick;

b) Glass, porcelain, or ceramic at least 3.0 mm (1/8 inch) thick for metric trade size glass; or

c) Polymeric material having a relative thermal index with impact at the involved thickness of
not less than the temperature encountered on the lamp-containment barrier surface during the
Temperature Test, Section 30.

When a lamp-containment barrier also serves as an enclosure, the lamp-containment barrier shall also
comply with applicable enclosure thickness and other enclosure requirements.

Exception: A lamp-containment barrier constructed of glass is not prohibited from being less than 3.0 mm
thick [but is to be at least 2.4 mm (3/32 inch) thick] when it is intended for use with other than a
high-pressure lamp and a lamp rated less than 100 watts.

10.2.3 A lamp-containment barrier shall be secured in position by:

a) A mechanical means that produces an interference fit;

b) Physical fit; or

c) Other means determined to be equivalent.

10.3 Tungsten-halogen lamps

10.3.1 A lamp-containment barrier shall not have any open holes greater than 3.2 mm (1/8 inch) thick
diagonally or in diameter when the openings are line-of-sight between the lamp and any points outside
the fixture. [Standard metal-wire mesh having 4 square openings per linear cm (16 square openings per
linear inch) has been determined to comply with the requirements in 10.2.2, 10.2.3, and 10.3.1.]

10.4 Electric discharge lamps other than fluorescent and high-pressure lamps

10.4.1 A lamp containment barrier shall comply with 10.3.1.

10.4.2 Those surfaces of a lamp-containment barrier on which particles of a ruptured lamp come to rest
shall be constructed of:

a) Metal;

b) Heat-resistant glass such as tempered, annealed, or borosilicate glass;

c) Glass material other than tempered, annealed, or borosilicate glass that complies with the
Glass Thermal Shock/Containment Test, Section 43; or

d) A polymeric material that complies with the Polymeric Lamp-Containment Barrier
Flammability/Containment Test, Section 44.
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10.5 High-pressure lamps

10.5.1 The lamp-containment barrier shall be constructed so that glass, quartz, or metal fragments
resulting from a hot lamp explosion are totally contained.

10.5.2 A lamp containment barrier shall comply with 10.4.2.

10.5.3 A door that serves as part of a lamp-containment barrier for a high-pressure lamp shall be
provided with an interlock mechanism.

10.5.4 Removing or opening a door that serves as part of a lamp-containment barrier for a cold
high-pressure lamp shall require the use of a key-lock with a removable key. A second and separate
fastening means required to be unfastened to obtain final access to the lamp compartment shall also be
provided. The construction shall be such that both fasteners are required to be properly secured before
the lamp is energized.

10.6 UV radiation filter

10.6.1 A luminaire that uses an electric discharge lamp not provided with an integral glass outer envelope
and that is of other than the fluorescent type shall be provided with a UV radiation filter as specified in
10.6.2 – 10.6.7.

10.6.2 A UV radiation filter shall be provided for all UV radiation directly emitted from the lamp and for
UV radiation that reflects off only one surface after emitting from the lamp.

10.6.3 A UV radiation filter shall be of metal at least 0.41 mm (0.016 inch) thick, glass as specified in
10.6.4, or polymeric material as specified in 10.6.5.

10.6.4 The glass material of the UV radiation filter specified in 10.6.2 shall be:

a) Minimum 4.0-mm (5/32-inch) thick sodalime glass or

b) Minimum 3.2-mm (1/8-inch) thick glass with a transmission characteristic in accordance with
Table 10.1.
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Table 10.1
Ultraviolet transmission characteristics

Wavelength, nanometers Maximum transmission, percent

350 85

320 40

300 8

290 0.5

Less than 280 0.1

10.6.5 A polymeric material of the UV radiation filter specified in 10.6.2 shall:

a) Be minimum 2.4 mm (3/32 inch) thick;

b) Have the transmission characteristic in accordance with Table 10.1;

c) Be resistant to UV radiation in compliance with the requirements in the Standard for
Polymeric Materials – Use in Electrical Equipment Evaluations, UL 746C;

d) Be suitable for the temperature encountered;

e) Be rated HB minimum; and

f) When not flat, comply with the mold stress-relief requirements in UL 746C.

10.6.6 Any open holes in the UV radiation filter shall be provided with a baffle or similar feature to prevent
emission as specified in 10.6.2.

10.6.7 A door that serves as a UV radiation filter shall be provided with an interlock mechanism; and the
luminaire shall be marked in accordance with 58.6.

11 Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts

11.1 To reduce the risk of unintentional contact and electric shock from an uninsulated live part or
film-coated wire operating at greater than 30 volts (42.4 volts peak) between live parts of opposite polarity
or between live parts and ground, or injury to persons from a moving part, an opening in an enclosure
shall comply with either (a) or (b).

a) For an opening that has a minor dimension (as defined in 10.5) less than 25.4 mm (1 inch),
such a part shall not be contacted by the probe illustrated in Figure 11.1.

b) For an opening that has a minor dimension of 25.4 mm or more, such a part or wire shall be
spaced from the opening as specified in Table 11.1.

Exception No. 1: Lampholder shells connected to the grounded (neutral) conductor and lampholder
contacts that are accessible during relamping are not required to comply with this requirement.

Exception No. 2: A motor is not required to comply with this requirement when it complies with the
requirements in 11.2.
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Exception No. 3: Wires jacketed with an outer glass-fiber sleeve with a wall thickness of at least 0.64 mm
(0.025 inch) are not required to comply with this requirement.
This is generated text for figtxt.
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Figure 11.1
Articulate probe with web stop
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Table 11.1
Minimum distance from an opening to a part that involves a risk of electric shock or injury to

persons

Minor dimension of opening, a Minimum distance from opening to part,

mm (inches) mm (inches)

19.1b 3/4b 114.3 4-1/2

25.4b 1b 165.1 6-1/2

31.8 1-1/4 190.5 7-1/2

38.1 1-1/2 317.5 12-1/2

47.6 1-7/8 393.7 15-1/2

54.0 2-1/8 444.5 17-1/2

152.4 6 762.0 30

NOTE – Interpolation is to be used to determine a value between values specified in the table.
a See 11.5.
b Any dimension 1 inch (25.4 mm) or less applies to a motor only.

11.2 With regard to a part or wire as specified in 11.1, in an integral enclosure of a motor (as specified
in Exception No. 2 to 11.1):

a) An opening that has a minor dimension (as described in 11.5) less than 19.1 mm (3/4 inch)
shall be used when:

1) A moving part is not capable of being contacted by the probe illustrated in Figure
11.2;

2) Film-coated wire is not capable of being contacted by the probe illustrated in Figure
11.3;

3) In a directly accessible motor (as described in 11.6), an uninsulated live part is not
capable of being contacted by the probe illustrated in Figure 11.4; and

4) In an indirectly accessible motor (as described in 11.6), an uninsulated live part is
not capable of being contacted by the probe illustrated in Figure 11.2.

b) An opening that has a minor dimension of 19.1 mm or more is not prohibited from being
used when a part or wire is spaced from the opening as specified in Table 11.1.
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