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TO: Electrical Council of Underwriters Laboratories Inc.,
Subscribers to UL’s Standards Service for Audio-Video Products and Accessories

SUBJECT: Adopted Requirements for the Second Edition of the Standard for Audio-Video
Products and Accessories, UL 1492; ESTABLISHED EFFECTIVE DATE

UL has reviewed all comments received in response to the Subject 1492 bulletin dated April 19,
1996, and has decided to adopt the requirements essentially as proposed. The text of the adopted
requirements is shown in Appendix

Questions regarding interpretati f ri ements should be directed to the responsible UL Staff.
Please see Appendix B of t ulletin regarding designated responsibility for the subject product
categories.

C

ESTABLISHED EFFE DATE

These new and revised requirements become effective Deceﬁ%@& as indicated in the small

print notes following these requirements. \

This bulletin should be kept with your copy of the st@g until revision pages incorporating these
requirements are issued. UL anticipates issuin%isio ages by December 1996.

UNDERWRITERS LABORATORIES II\Q@ REVIEWED BY:

BARBARA DORFMAN (Ext. 3 TOM _LUNDTVEIT (Ext. 42894)
Associate Project Engineer Se taff Engineer
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APPENDIX A

] ADOPTED REQUIREMENTS AND ESTABLISHED EFFECTIVE DATE FOR THE
SECOND EDITION OF THE STANDARD FOR
AUDIO-VIDEO PRODUCTS AND ACCESSORIES,
UL 1492

1.2  These requirements, where applicable, cover:

a) Audio products and accessories intended for household use and involved with the

reproduction or processing of audio signals. Examples of such products include amateur
radio products, amplifiers, intercommunicating devices, phonographs, radio clocks, radio-
phonographs, radio receivers, record players, tape players, tape recorders, transceivers,

tuners, tuner-amplifiers, and similar products.

b) Video products that are intended for household or commercial use, and that receive
signals in ways such as off the air, through a CAT/MATV cable system, from a video-
recorded medium, or from image-producing units. Examples of such products are video tape
recorders; video-receiving, -processing, -recording, -producing, and -amplification products;
television-antenna amplifiers; cable television (CAT) converters; television tuners; television
receivers and monitors; television cameras;, and similar products.

¢) Auxiliary products and accessories intended for use with audio or video products
wherein the auxiliary and accessory products are separate and do not perform the desired
function, but are used in addition to or as a supplement to products according to (a) and (b).
Examples of such products include character generators, editing controllers, video switches
and encoders, CRT degaussers, video tape rewinders, head demagnetizers, tape erasers,
and similar products.

d) Video products intended for entertainment purposes in ordinary locations of health-care
facilities.

e) Celiular telephones and similar transceiving devices used on a vehicle, boat, or the like
where the telephone interconnects to the telephone network through a radio transmitter and
receiver.

f)  Portable audio or video products of the types described in (a) — (¢) and (e) that are
intended for use with a marine or any other battery circuit as the power supply means.

Revised 1.2 effective December 1, 1998

17.4.3 Hook-up wiring in hazardous-energy circuitry shall have mechanical protection in the form
of an enclosure as described in 17.4.1; however, interconnecting wiring of Non-integral Type SPT-2
or heavier flexible cord, or an appliance wiring material construction that has been determined to be
equivalent to Non-Integral Type SPT-2 cord need not have additional mechanical protection if strain
and push-back relief are provided.

Revised 17.4.3 effective December 1, 1998
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24 Supply Connections — Cord Connected Products

241 Power-Supply cord

24.1.1 The type and length of the power-supply cord shall be in accordance with Table 24.1 and

shall have a flammability rating of VW-1. An equivalent or heavier type of cord may be used. For

example, an appliance wiring material construction that has been determined to be equivalent to

Non-Integral Type SPT-2 cord may be used in applications where Non-Integral Type SPT-2 cord is ‘
specified. The cord shall have an ampacity, as given in the National Electrical Code, ANSI/NFPA 70,

not less than the current rating of the product. An integral grounding conductor, if provided, shall be

at least the same size as the other conductors in the cord.

Exception: ~ The length of a flexible cord on equipment intended for a special installation can be

less than that specified in Table 17.1.
Revised 24.1.1 effective December 1, 1998

Table 24.1
Power-supply cords
Product type Cord type Minimum cord length, m

Portable, table-top, floor-mounted (console), and | Non-Integral SPT-2, SV, SVT, SVE, 8J, SJT, 1.5
television cameras SJE
Portable products with cord storage Non-Integral SPT-2, SV, SVT, SVE 14
compartment
Coffee-table 2 SV, SVT, SVE, SJ, SJT, SJE 3
Undercabinet Non-integral SPT-2 14
@ A coffee-table type product is a type that is finished on all four sides and intended for use in the center of the room.

Revised Table 24.1 effective December 1, 1998

24.1.2 No. 20 AWG conductors may be employed in appliance wiring material constructions as
referenced in 24.1.1 provided that:

a) The appliance is rated 2.0 A or less,
b) The appliance does not employ a convenience receptacle, and

c) Overcurrent protection rated 2.0 A or less is provided in the attachment plug and
connected so as to interrupt the ungrounded side of the supply circuit.

Added 24.1.2 effective December 1, 1998
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24.8 Bushing

24.8.1 There shall be an insulating bushing that is secured in place:
a) Where the power-supply cord emerges from the enclosure and
b)  Where the cord might be subjected to strain or motion.

Exception No. 1:  An insulating bushing is not required with a Non-Integral Type SPT-2 cord or an
appliance wiring material construction that has been determined to be equivalent to Non-integral
Type SPT-2 cord if the cord or appliance wiring material is built up with an additional 40-percent-
rubber jacket that has a 0.70 mm minimum thickness at the point where it passes through an
opening in conductive material, and if the hole through the metal is free of sharp edges, burrs, and
fins. A smooth metal bushing is acceptable if a Type SJ or heavier cord is used.

Exception No. 2: A smooth metal grommet is acceptable as a bushing in an enclosure other than
one made of metal, provided the inside diameter of the grommet is not less than 25 mm.
Revised 24.8.1 effective December 1, 1998

26.4  Auxiliary power outlet connections provided as a power source for other products, charging of
external batteries, and the like shall comply with one of the following if the circuit involves a risk of
electric shock:

a) Means for connection of conduit complying with 25.1.2 — 25.1.6 and wire-binding
screws, No. 6-32 (3.5 mm diameter) or larger, quick connect terminals, or leads. If wire-
binding screws are provided, the terminals shall comply with 25.3.2 — 25.3.4;

b) A length of permanently attached Non-integral Type SPT-2, Type SV, SVE, SVT, SJ,
SJE, or SJT flexible cord, an appliance wiring material construction that has been determined
to be equivalent to Non-Integral Type SPT-2 cord, or the equivalent, and an acceptable cord
connector body. The cord or appliance wiring material shall be provided with strain relief and
a bushing complying with the requirements in 24.4.1 — 24.9.1;

c) An opening that will permit the field installation of a flexible cord and wire-binding screw,
quick connect terminals, or leads as described in (a). Such an opening shall be provided
with an insulating bushing as described in 24.8.1 — 24.8.3; or

d) A receptacle for a plug-in connection.
Exception:  The constructions described in (b) — (d) are not acceptable if the product is intended
for supply connection by means of conduit.

Revised 26.4 effective December 1, 1998

35.5 Accessibility of internal wiring

35.5.1 Wiring and connections inside the product enclosure that present a risk of fire or electric
shock shall be made inaccessible.

Exception No. 1:  Interconnecting wiring of Non-Integral Type SPT-2, an appliance wiring material
construction that has been determined to be equivalent to Non-integral Type SPT-2 cord or heavier
cord, as specified in 17.4.3 need not be made inaccessible.

Exception No. 2:  Flexible cords and cables as specified in 35.10.1 — 35.10.3 need not be made

inaccessible.
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Exception No. 3:  Appliance wiring material inside the overall enclosure that has a minimum 0.70

mm thick insulation need not be made inaccessible.
Revised 35.5.1 effective December 1, 1998

35.10.2 A flexible-cord or -cable assembly used as a remote cable shall comply with one or more
of the following requirements:

a) The assembly shall be of or use a construction equivalent to Type SJ flexible cord and )
shall be marked "VW-1."

b) The assembly shall be of or use a construction equivalent to Type SV or Non-Integral
Type SPT-2 flexible cord, or an appliance wiring material construction that has been
determined to be equivalent to Non-Integral Type SPT-2 cord and shall be marked "VW-1," if
the length of the cord is equal to or less than 3 m.

¢) The assembly shall be of or use a construction equivalent to Type SP-1 flexible cord,
and shall be marked "VW-1," if both of the following conditions are met:

1)  The risk of electric shock is not involved.

2) The risk of fire is not involved following abnormal tests involving short circuits
between conductors of the cord and any conductor of the cord and earth ground, or
any other accessible part.

d) The assembly may be of any other type or construction of wire or cord when all of the
following requirements are met:

1)  The construction complies with the test conditions in 35.10.2(c)(1) and
35.10.2(c)(2);

2)  An arcing test shows there is no risk of fire that might occur as a result of the
test described in 82.1 and 82.2, conducted between the conductors involving risk of

fire; and
3) The conductor insulation, and jacket if used, is marked "VW-1."

e) The assembly may be of any type or construction of wire when the voltage involved is
less than 42.4 V peak and the power capability is less than 15 W. The power measurement
shall be made in accordance with the Power Supply Tests, Section 77.

Revised 35.10.2 effective December 1, 1998

35.11.2 A product with an amplifier circuit having an output that is not limited in accordance with
67.3.1 or 70.1 shall be provided with one of the following to permit connections to the audio output

circuit.

a) A length of permanently attached Non-Integral Type SPT-2 cord, an appliance wiring
material construction that has been determined to be equivalent to Non-integral Type SPT-2
or heavier cord, or equivalent flexible cord or cable complying with 35.10.1. An acceptable
length would be that necessary for proper placement of the speaker system to achieve
normally expected acoustic effects.

b) A receptacle on the product for a plug-in connection along with a mating plug
and a Non-Integral Type SPT-2 cord, an appliance wiring material construction that
has been determined to be equivalent to Non-Integral Type SPT-2 or heavier cord, or
equivalent flexible cord or cable complying with the requirements of 35.10.1. The
arrangement shall comply with 30.2.1.
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c) A connective device (such as a binding post, push-in terminal, and the like), the
conductive parts of which are rendered inaccessible by inherent insulation of the device, by
external barriers or covers over the device, or other equivalent insulating means. The
materials used for the connecting parts (that is, the receptacle, the mating connection, and
the like) shall comply with the following:

1)  The material shall be at least 0.70 mm thick and
2) The material shall comply with Table 20.1.
Revised 35.11.2 effective December 1, 1998

42.4 Automotive or marine battery cord connections

42.4.1 The connecting means of a product cord intended for connection to a marine battery circuit
shall be acceptable for the application.
Revised 42.4.1 effective December 1, 1998

42411 Power-supply cords and connectors for use with an automobile type battery are to be
evaluated to the requirements in the Standard for Vehicle Battery Adapters, UL 2089.
Added 42.4.1.1 effective December 1, 1998

4242  Deleted effective December 1, 1998

127.8  Battery-operated products

127.8.1 A product intended for use with a marine-battery connecting cord or a battery or battery-
pack connecting cord shall be marked to specify the manufacturer and catalog number of the

connecting-cord assembly with which it is intended to be used.

Exception:  The marking need not be on the product if one or both of the following conditions is
met:

a) The connecting-cord assembly is packed with the product and
b)  The required information is printed in the product instruction manual.

Revised 127.8.1 effective December 1, 1998
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APPENDIX B

DESIGNATED RESPONSIBILITY FOR UL
PRODUCT CATEGORIES
AZUJ, AUDIO AND VIDEO EQUIPMENT
AZUJ2, AUDIO AND VIDEO EQUIPMENT — COMPONENT
AZVG, AUDIO AND VIDEO EQUIPMENT FOR USE IN SPECIFIED
EQUIPMENT
WYLR, CELLULAR TELEPHONES

The individuals shown in the following tables are involved with the investigation of products covered
under the subject categories. The Primary Designated Engineer {(shown in UPPERCASE letters)
coordinates the establishment and uniform interpretation of UL requirements applicable to the product
categories. The Designated Engineers (shown in lowercase letters) work with the Primary
Designated Engineer to interpret requirements and maintain standards.

Should you have questions regarding the interpretation of the requirements adopted in this bulletin or
any adopted requirements that affect your product, you are encouraged to contact the individual at
the office to which you normally submit your products.

The Industry Advisory Conference (IAC) Chairman for the subject categories is Lee Hewitt at UL’s
Northbrook office. The IAC Chairman oversees the significant interpretations made by the Primary
Designated Engineer and arbitrates any differences regarding interpretation of UL requirements.

CCN Office/Subsidiary Responsible Engineer Extension
AZUJ Camas Laura Kriauciunas 55625
Melville Bill Tuthill 22523
Northbrook DAVE DRYER 43112
RTP Mark Granata 11626
Santa Clara Anil N. Patel 32610
Hong Kong Pierre Fung 852-2695-9599
Japan Ariel Gruspe 23
Taiwan J. Lee 886-2-891-7642
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B CCN Office/Subsidiary Responsible Engineer Extension
AZUJ2 Melville Bill Tuthill 22523
Northbrook DAVE DRYER 43112
RTP Mark Granata 11626
Santa Clara Anil N. Patel 32610
Japan Ariel Gruspe 23
Taiwan J. Lee 886-2-891-7642
CCN Office/Subsidiary Responsible Engineer Extension
AZVG Melville Bill Tuthill 22523
Northbrook DAVE DRYER 43112
RTP Mark Granata 11626
| Santa Clara Anil N. Patel 32610
WYLR Camas Larry Copley 55612
Melville BILL TUTHILL 22523
Northbrook Joe Stroder 42942
RTP Mark Granata 11626
Santa Clara Anil N. Patel 32610
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Northbrook, Hlinois « (847) 272-8800
Melville, New York * (516) 271-6200
Santa Clara, California * (408) 985-2400

. . Research Triangle Park,
Underwriters Laboratories Inc.. North Carolina e (919) 549-1400

Camas, Washington+ (360) 817-5500

Underwriters Laboratories Inc., founded in 1894, is chartered as a not-for-profit
organization without capital stock, under the laws of the State of Delaware, to
establish, maintain, and operate laboratories for the examination and testing
of devices, systems and materials to determine their relation to hazards to life
and property, and to ascertain, define and publish standards, classifications
and specifications for materials, devices, products, equipment, constructions,
methods, and systems affecting such hazards.

UL Standards for Safety are developed under a procedure which provides for
participation and comment from the affected public as well as industry. The
procedure takes into consideration a survey of known existing standards and
the needs and opinions of a wide variety of interests concerned with the subject
matter of the standard. Thus manufacturers, consumers, individuals associated
with consumer-oriented organizations, academicians, government officials,
industrial and commercial users, inspection authorities, insurance interests
and others provide input to UL in the formulating of UL Standards for Safety,

to keep them consonant with social and technological advances.

A not-for-profit organization
dedicated to public safety and
committed to quality service
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@ Underwriters Laboratories Inc.e

A not-for-profit organization dedicated to public safety
and committed to quality service

April 30, 1996

Standard for

Audio-Video Products and Accessories

UL 1492, Second Edition

Accompanying this transmittal notice is a copy of the second edition of UL 1492.

THIS EDITION OF THE STANDARD IS NOW IN EFFECT EXCEPT FOR PARAGRAPHS 51.5, 68.4.6,
96.5.1 - 96.5.6, 120.1, 129.1.1 - 129.1.3, 130.1.4, AND 130.1.8; TABLE 120.1; AND FIGURES 120.1 AND
120.2 WHICH BECOME EFFECTIVE OCTOBER 1, 1996 AS INDICATED IN THE SMALL PRINT NOTE
FOLLOWING THE AFFECTED ITEMS.

THE CURRENT REQUIREMENTS IN EFFECT FOR THE REQUIREMENTS HAVING FUTURE EFFECTIVE
DATES ARE LOCATED IN THE BACK OF THE STANDARD.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this standard uniess the applicant specifically requests that the product be judged under
the current requirements. However, should the applicant elect 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.

Revised and/or additional pages may be issued from time to time.
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APRIL 30, 1996

1
. UL 1492
Standard for
Audio-Video Products and Accessories
Prior to the first edition, the requirements for the products covered by this standard
were included in the Standards for Radic Receivers, Audio Systems, and
Accessories, UL 1270; Low-Voltage Video Products Without Cathode-Ray-Tube

Displays, UL 1409; and Television Receivers and High-Voltage Video Products,
UL 1410. Prior to these standards, the requirements were included in UL 492.

First Edition — August, 1992

Second Edition
April 30, 1996

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 published set of revision pages.

ISBN 1-55989-990-5

COPYRIGHT © 1992, 1996 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 employing materials or having forms of construction differing from
those detailed in the requirements of this Standard may be examined and tested
according to the intent of the requirements and, if found to be substantially
equivalent, may be judged to comply with the 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 audio and video products intended for use on supply circuits in
accordance with the National Electrical Code, NFPA 70.

1.2  These requirements, where applicable, cover:

a) Audio products and accessories intended for household use and involved with the
reproduction or processing of audio signals. Examples of such products include amateur radio
products, amplifiers, intercommunicating devices, phonographs, radio clocks, radio-phonographs,
radio receivers, record players, tape players, tape recorders, transceivers, tuners, tuner-amplifiers,
and similar products.

b) Video products that are intended for household or commercial use, and that receive signals
in ways such as off the air, through a CAT/MATV cable system, from a video-recorded medium, or
from image-producing units. Examples of such products are video tape recorders; video-
receiving, -processing, -recording, -producing, and -amplification products; television-antenna
amplifiers; cable television (CAT) converters; television tuners; television receivers and monitors;
television cameras; and similar products.

c) Auxiliary products and accessories intended for use with audio or video products wherein the
auxiliary and accessory products are separate and do not perform the desired function, but are
used in addition to or as a supplement to products according to (a) and (b). Exampies of such
products include character generators, editing controllers, video switches and encoders, CRT
degaussers, video tape rewinders, head demagnetizers, tape erasers, and similar products.

d) Video products intended for entertainment purposes in ordinary locations of health-care
facilities.

e) Cellular telephones and similar transceiving devices used on a vehicle, boat, or the like where
the telephone interconnects to the telephone network through a radio transmitter and receiver.

f)  Portable audio or video products of the types described in (a) — (¢) and (e) that are intended
for use with a vehicular, marine, or any other battery circuit as the power supply means.

1.3  Battery chargers and power supplies, whether portable or for permanent installation and not
packaged with or specifically referenced in literature packaged with a product but intended for use with
audio or video products, are categorized as battery chargers or power supplies and are not covered by
these requirements.

1.4 These requirements do not cover products that are covered by the Standard for Commercial Audio
Equipment, UL 813.

1.5  Audio or video products intended for use by children are covered by these requirements, but shall
also comply with the applicable requirements in the Standard for Electric Toys, UL 696.

1.6  Video products intended for use at mercantile and banking premises to provide a means of recording
holdup attempts or similar activities in the area shall also comply with the applicable requirements in the
Standard for Surveillance Camera Units, UL 983.
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1.7 Circuits in audio or video products intended to connect directly to a telecommunication network shall
comply with the applicable requirements in the Standard for Telephone Equipment, UL 1459.

1.8 A separately enclosed non-powered loudspeaker that is not intended for connection to a specific
audio amplifying source shall comply with the requirements in the Electronic Industries Association (EIA)
interim Standard 1S-33, Recommended Loudspeaker Safety Practices - An Industry Guideline, dated
May 1987. .

1.9 A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involve a risk of fire, electric shock, or
injury to persons shall be evaluated using the appropriate additional component and end-product
requirements as determined necessary to maintain the acceptable 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 cannot be judged to comply with this
standard. Where considered appropriate, revision of requirements shall be proposed and adopted in
conformance with the methods employed for development, revision, and implementation of this standard.

2 General

2.1 Components

211  Exceptas 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 generally
used in the products covered by this standard.

21.2 A component need not comply with a specific requirement that:

a) Involves a feature or characteristic not needed 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 recognized rating established for the intended
conditions of use.

21.4  Specific components are recognized as being 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
for which they have been recognized.

2.2  Undated references

221  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.

3 Glossary
3.1 For the purpose of this standard the following definitions apply.
3.2 ACCESSIBLE PART - A part located so it can be contacted by a person, either directly or by means

of the probe (see Figure 18.1 and 3.43} or a tool (see 18.4.1), or not recessed the required distance behind
an opening (see 18.1.2).
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3.3 ADJUSTABLE CONTROL - A control provided for making adjustments necessary to render the
product capable of performing its intended functions.

3.4 BARRIER - A part, usually an added par, that is required to comply with requirements involving
accessibility, spacings, risk of fire, and the like.

3.5 BRANCH CIRCUIT -~ A branch circuit is that portion of the building wiring system beyond the final
overcurrent device on the power-distribution panel protecting the circuit to the field-wiring terminals in a
- permanently connected unit or to the receptacle outlet for a cord-connected unit.

3.6 CART - A stand, as defined in 3.45, that is provided with casters, wheels, or rollers to make it mobile.

3.7 CASTER - Any roller or swiveled wheel attached to a stand or product that makes the stand or
product mobile.

3.8 CHILD’'S PRODUCT - A child’s product is one that is decorated or specially constructed (pictures,
color, or shape) so as to appeal to children or is advertised (on the product or shipping carton or in
advertising literature) by the organization responsible for the product as being intended for use by children.

39 COMMERCIAL PRODUCT - A product intended for use in a commercial establishment such as a
hotel, a motel, a house of worship, a school, or a business.

3.10 CONDITIONED LAMP - A lamp that has been operated for a minimum of 100 hours.

3N CONTAINED ATMOSPHERIC ENERGY (CAE) — The amount of energy resulting from the gas
contained within a lamp. The CAE is calculated as follows:

CAE = 0.15 (PC - PE) V

in which:

PC is the contained pressure in atmospheres,

PE is the external pressure in atmospheres, and

V is the volume in cubic centimeters.
3.12 DEACTIVATED LAMP - A lamp end-of-ife failure mode that is caused by the depletion of the filament
emission material so that the lamp gasses cannot be ionized. A deactivated lamp may be simulated as

follows:

a) For a rapid-start lamp, two lamps are utilized, each with one end connected to one of the
lamphoiders, the other end open-circuited and

b)  For an instant-start lamp using a circuit-interrupting lamphoider, the lamp is removed and the
circuit-interrupting lampholder terminals are short-circuited.

3.13 EXPOSED PART - A part that is subject to handling in normal use. Exposed parts inciude a

phonograph pick-up arm and connections; antenna leads and terminals; grounding leads and terminals;
metal parts on the back, top, sides, or front of the overall enclosure; and parts at or near operating controls.
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3.14  FIBER - Where the term “fiber" is used in this standard to denote a material usually used as
electrical insulation, vulcanized fiber is meant. Cellulose fiberboard, pressboard, fullerboard, or cardboard
shall not be used in lieu of fiber. Fishpaper is a designation commonly used in the trade to refer to thin
sheets of electrical grade vulcanized fiber.

3.15  FIELD-WIRING TERMINAL — Any terminal to which a supply or other wire can be connected by an
instalier in the field is a field-wiring terminal.

3.16 FLOOR-MOUNTED (CONSOLE) PRODUCT — A product that is intended to be used and supported
on a floor with one surface, generally the back, intended to be positioned adjacent to a wall or corner.

3.17  GROUND - Earth ground, unless otherwise specified.

3.18 HAZARD - The term hazard used alone is intended to be interchangeable with the phrase “risk of
fire, electric shock, or injury to persons.” If used otherwise, it is intended to be interchangeable with the
phrase "risk of." For example, the phrases "fire hazard" and "risk of fire" are intended to be interchangeable.

3.19 HAZARDOUS ENERGY CIRCUITRY - Circuitry capable of:

a) Producing a voltage exceeding 42.4 V peak (21.2 V peak for an outdoor-use appliance and
where wet contact is likely to occur) or

b)  Delivering more than 15 W into an external resistor, as determined by the methods described
in the Power Supply Tests, Section 77.

3.20 HEALTH CARE FACILITY PRODUCT - A product intended for entertainment purposes for use in a
hospital, a nursing home, a medical-care center, or a similar health-care facility in which instaliation is limited
to a nonhazardous area in accordance with the National Electrical Code, ANSI/NFFA 70. It is not intended
for use in a critical-care area in which a patient may be treated with an extemalized electrical conductor,
such as a probe, a catheter, or other electrode, connected to the heart; however, the product is likely to be
contacted by a patient during his stay in a health-care facility.

3.21  HIGH PRESSURE LAMP - A lamp in which the contained atmospheric energy (CAE) equals or
exceeds 5 Joules cold (de-energized 50°C or less). See 3.11 and 3.32.

3.22 HIGH VOLTAGE PART - Any part that operates continuously at or above 2500 volts peak.
3.23 HIGH VOLTAGE PRODUCT - A product that incorporates high voltage parts.
3.24 HOUSEHOLD PRODUCT - A product intended for use in the home.

3.25 INSTANT-START LAMP CIRCUIT — A circuit that uses a high open-circuit voltage to start lamps that
usually have a single contact at each end.

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

3.27  IN-WALL MOUNTED PRODUCT - A product that appears intended for in-wall mounting, has

provisions for mounting ears or flanges, or is provided with in-the-wall mounting instructions. The product
would be placed inside a wall cavity with some part of the product located behind the plane of the wall.
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3.28 ISOLATING TRANSFORMER - A device containing two or more coils of insulated wire that transfers
alternating-current energy by electromagnetic induction from one winding to another. The coil connected
to the supply circuit is referred to as the primary. Any coil isolated from the primary is referred to as a
secondary winding. The primary and secondary windings are not conductively connected and therefore the
transformer provides electrical isolation of the secondary circuit or circuits from the primary circuit.

3.20 LAMP COMPARTMENT - A compartment that encloses a projection lamp. The housing may be
metallic or polymeric, and include a glass diffuser or lens, a metal canopy, a screen, or the like.

3.30 LINE CONNECTED OR DIRECT CONNECTED - Generally used to mean that there is no electrical
isolation (such as by an isolating power transformer) between any of the circuits of the product and the
branch circuit supplying electrical energy to the product. '

3.31  MAJOR ENCLOSURE PART - A part that:

a) Forms more than 50 percent of the area of any surface of an enclosure, such as the front,
back, top, bottom, or either side and

b) Is needed to comply with the requirements to reduce the risk of fire, electric shock, or injury
to persons, or to reduce the likelihood of mechanical damage to internal parts.

For the purpose of this definition, the surface area of a part is considered to be the surface area
encompassed by the perimeter of the part, including the area composed of holes, perforations, and deletions
within the boundaries of the part. If an enclosure surface is formed by separate sections, those sections
that perform the same encliosure function are to be considered together; and both the evaluation of the part
and the computation of the surface area are to be based on the composite surface. See Figure 3.1.

Figure 3.1
Examples of some major enclosure parts

TUNING AND OPERATOR
CONTROLS

RECESSED ,' OVERLAY
HANDLE \‘ ‘

SIDE

PICTURE TUBE

— FRONT MASK AND ESCUTCHEON

- SB1770

MAJOR ENCLOSURE PARTS:

a) TOP - The top surface is a single continuous piece of material comprising 100 percent of the surface and is considered to
be a required part of the enclosure. Therefore, it is a major enclosure part.
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b) FRONT — The front surface is composed of several parts and materials, including the front mask and escutcheon, the tuning
and operator controls, the speaker grille, the picture tube, and an overlay around the tuning and operator controls. The tuning and
operator controls, overlay, and speaker grille are not major enclosure parts, even though they are required parts of the enclosure,
because they do not form more than 50 percent of the front surface. The surface area is computed for each part individually
because they do not perform the same enclosure function. The front mask and escutcheon is a major enclosure part because when
computing the surface area encompassed by the perimeter of the part — including the area composed of openings for the picture
tube, the tuning and operator controls, and the speaker grille — the resulting area comprises more than 50 percent of the front
surface.

c) SIDE - The side surface is composed of several parts and materials, including the recessed handle and three panels (S1, S2,
and S3). The recessed handle is not a major enclosure part, even though it is a required part of the enclosure, because it does not
form more than 50 percent of the side surface. The panels S1, S2, and S3 are major enclosure parts, even though each panel by
itself does not form more than 50 percent of the side surface, because the three parts perform the same enclosure function, and
when taken together, they form more than 50 percent of the side surface.

3.32 MEDIUM PRESSURE LAMP - A lamp in which the contained atmosphere energy (CAE) is greater
than 0.5 Joule and less than 5 Joules. See 3.11 and 3.21.

3.33 MINOR DIMENSION OF OPENING - The diameter of the largest sphere that can pass through the
opening.

3.3¢ OPERATING CONTROL - A control, usually a knob, a pushbutton, or a lever, provided to enable
the user to cause the product to perform its intended function, without the use of tools, when the product
is in normat operating condition.

3.35 ORDINARY TOOLS - Flat-blade and cross-head screwdrivers, nut drivers, and pliers.

3.36 OUTDOOR LOCATION - An unprotected location exposed to weather.

3.37 PICTURE TUBE SIZE, DETERMINATION OF — The maximum dimensions of the bulb of the tube
determine the tube diagonal, diameter, or equivalent area.

3.38 PORTABLE HIGH VOLTAGE PRODUCT - A high voltage product that complies with one or more
of the following:

a) It can be operated from self-contained batteries and is provided with a carrying handle or
similar carrying means and has a mass less than or equal to 9 kilograms,

b) It can be operated from self-contained batteries and has no carrying handles or other similar
carrying means and has a mass less than or equal to 1 kilogram when weighed without batteries,
and

c) Any high voltage product that can be operated from self-contained batteries and might be held
in one hand during any phase of normal operation regardiess of mass.

3.39 PORTABLE PRODUCT - A product, other than a high voltage product (see 3.38), that complies with
one or more of the following:

a) Itis provided with a carrying handle or similar carrying means and has a mass less than or
equal to 18 kilograms.

Exception: Rack-mounted product handles are not considered to be carrying handles.
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b) It has no carrying handles or other similar carrying means and has a mass less than or equal
to 1 kilogram when weighed without batteries and is likely to be moved frequently.

¢) Any product that might be held in one hand during any phase of normal operation regardiess
of mass.

Exception: Lightweight products such as preamplifiers, tuners, tape decks, decoders, or noise
reduction units that depend upon connection to other products to be functional and by virtue of this are
not frequently moved from one location to another are not considered to be portable.

3.40 POWER-SUPPLY CORD — The cord provided to connect the product to the supply circuit.

3.41 PREHEAT LAMP CIRCUIT -~ A lamp connected in series with a reactance ballast and the
combination in parallel with a manual or automatic starter.

3.42 PRINTED-WIRING ASSEMBLY - A printed wiring board on which separate components have been
added.

3.43 PROBE - An instrument used to determine accessibility of a live part. See Figure 18.1.

3.44 RAPID-START LAMP CIRCUIT - A circuit using continuously heated lamp filaments, along with an
open-circuit voltage for the ballast to start the lamp without a starter.

3.45 STAND - A structure intended to support a product.

3.46 SUPPLY CIRCUIT — The branch circuit supplying electrical energy to the product.

3.47 TABLE-TOP PRODUCT - A product that is intended to be used and supported on a table, a bench,
a shelf, and the like, or mounted in a product rack. If provided with carrying handles or other similar
carrying means, its mass is more than 9 kilograms for high voltage products or 18 kilograms for other than
high voltage products; if no carrying handies or other similar carrying means are provided, its mass is more
than 1 kilogram. Also includes products exempted in 3.38(a), 3.38(b), 3.39(a), and 3.39(b).

3.48 UNDERCABINET PRODUCT - A product intended to be secured to the bottom surface of a cabinet
mounted over a countertop.

3.49 UNRELIABLE COMPONENT - Any rectifier, vacuum tube, transistor, electrolytic capacitor, integrated
circuit (both true and hybrid), or similar electrical or electronic component.

350 USER SERVICING - The replacing, cleaning, adjusting, and similar maintenance operations intended
to be accomplished by the user. See User Servicing, Section 15.

3.51 WETLOCATION — In direct contact with earth ground, and locations subject to saturation with water.
CONSTRUCTION

ALL PRODUCTS

4 General

41  The requirements in this Section apply to all products within the scope of this standard. They are
supplemented by requirements in separate Sections that apply to a specific product.
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4.2  The construction of the product shall be such that the product complies with each of the foliowing:

a) The operation and user servicing of the product does not result in a risk of fire, electric shock,
or injury to persons; .

b)  The materials and components are used within their electrical, mechanical, and temperature
limits; and

¢) The assembly protects the components and wiring from being displaced or damaged.

4.3 The materials, components, and wiring referred to in 4.2 and elsewhere in this standard are to be
those involving a risk of fire, electric shock, or injury to persons uniess specifically indicated otherwise.

5 Combination Units

5.1  Anaudio or video product (such as a tuner, tape deck, phonograph, video camera, or the like) used
as an integral part of a high voltage product is considered a combination unit and shall comply with all of
the requirements for high voltage products.

Exception:  An audio or video product used with a high voltage product as part of a combination unit
need only comply with the requirements for that particular product if the combination complies with both
of the following items:

a) The high voltage product and the audio or video product are located in separate
compartments of the combination unit and

b)  The barrier or barriers that form the high voltage product compartment are formed of a
material and contain openings that comply with the requirements for a high voltage product
enclosure when judged as if the other compartments did not exist.
6 Double Insulated Products
6.1 A product that complies with the requirements in the Reference Standard for Double Insulation
Systems for Use in Electronic Equipment, UL 2097, as well as the applicable requirements in this standard,
may be marked in accordance with 127.12.1 and 127.12.2.
7 Undercabinet Products

7.1 Inaddition to the applicable requirements in this standard, an undercabinet product shall comply with
all of the following: :

a) It shall be provided with a power-supply cord in accordance with Table 24.1;
b) It shall comply with the enclosure impact tests described in Table 98.1;

c) It shall comply with the Temperature Test, Section 68, when mounted in accordance with
104.2 and 104.3;

d) It shall comply with the Undercabinet Elevated Ambient Test, Section 105;
e) It shall comply with the Undercabinet Increased Moisture Test, Section 106; and

f) It shall comply with the Undercabinet Mounting Security Test, Section 107.
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7.2  Anundercabinet product shall be provided with all the necessary hardware for mounting the product
using ordinary tools in accordance with the manufacturer’s installation and operation instructions specified
in Installation, Operation, and Other Instructions, Section 130. These installation and operation instructions
are to be used to set-up the undercabinet product for the tests specified in 7.1.

7.3  An undercabinet product shall be provided with means for routing the power-supply cord and with
cord storage or a means so that excess cord does not hang down.

8 Outdoor Use and Wet Location Products
8.1 A product intended for outdoor use or for use in wet locations shall:

a) Be provided with a Type SJ or heavier service power-supply cord, or a type determined to be
equivalent, rated for outdoor use;

b) Be grounded as described in Grounding, Grounding Impedance, and Continuity, Section 28,
or double-insulated as described in the Reference Standard for Double Insulation Systems for Use
in Electronic Equipment, UL 2097;

c) Withstand the Qutdoor-Use Wetting Test, Section 103; and

d) Withstand the ultraviolet light exposure test described in the Standard for Polymeric
Materials — Use in Electrical Equipment Evaluations, UL 746C.

Exception: Products not intended for outdoor use need not withstand the ultraviolet light
exposure test described in UL 746C.

8.2 A product is considered to be intended for outdoor use or for use in wet locations if it complies with
one or more of the following:

a) Itis provided with a means (handies, wheels, rollers, or similar manipulatory devices) making
it transportable;

b) Its mass is less than 35 kilograms;
c) It can be operated from a battery; and
d) Theproduct-manufacturer’sliterature (instruction manual, use-and-care information, advertising
or promotional material, or packaging) indicates or implies outdoor or wet location use of the
product when connected to an ac source of supply.
Exception: A product as described in 8.2(a), 8.2(b), or 8.2(c) that is marked as specified in 128.3.1
(Outdoor Use or Wet Location Warning Marking) is not intended for outdoor use or for use in wet
locations.
9 Multiple-Supply-Circuit-Voltage Products
9.1 A product using a supply-circuit voltage selector shall be tested in accordance with the Multiple-

Voltage Product Test, Section 80, without resulting in a risk of fire or electric shock. The product shall be
provided with instructions and marked in accordance with 127.10.1 — 127.11.2.
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922 A broduct that can be set to different rated supply-circuit voltages shall be constructed so that the
indication of voltage to which the product is set is externally visible and preferably in the area adjacent to
the rating information. See 127.11.1.

9.3 Ifthe product is provided with more than one voltage-setting device or selector, it shall be made clear
as to how all devices or selectors are to be set. See 127.11.2.

9.4  The construction of the supply-circuit voltage selector shall be such that the supply-circuit voltage
setting cannot be unintentionally changed.

9.5  If the product is constructed so that the supply-circuit voltage selector setting can be changed by
the user, the action of changing the voltage selector setting shall also change the supply-circuit voltage
indication.

10 In-Wall Mounted Product

10.1 An in-wall mounted product shall be investigated for its suitability for the purpose and shall be
provided with installation instructions in accordance with 130.6.1.

Exception: A product that by construction appears to be intended for in-wall mounting but that is not
evaluated for the application shall be marked in accordance with 127.14.1 and need not comply with this
requirement.

10.2  Anin-wall mounted product shall be provided with means for permanent connection to the primary
circuit power in accordance with Supply Connections ~ Permanently Connected Products, Section 25.

11 Fire

111 Arisk of fire is considered to exist if the open-circuit voltage between any two points in a circuit is
equal to or greater than 2500 volts peak or if power of more than 15 watts can be delivered into an external
resistor connected between the two points. See the Power Supply Tests, Section 77.

12 Electric Shock

12.1  Product leakage current

12.1.1  The leakage current at any accessible part shall not be more than 0.5 milliampere when tested in
accordance with 67.1.1 — 67.2.3 if the open-circuit potential between the accessible part and earth ground
or any other accessible part is more than 42.4 volts peak for an indoor product or where wet contact is not
likely to occur and 21.2 volts peak for an outdoor product or where wet contact is likely to occur.

122  Electric shock during user servicing

1221  General

122.1.1  The risk of electric shock is considered to exist at any part exposed only during user servicing
if:

a)  The open-circuit potential between the part and earth ground or any other simultaneously
accessible parts (see 67.1.2) exceeds the value specified in Table 12.1 and
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b)  Any one or more of the following conditions exist:

1) A continuous current flow through a 500-ohm resistor exceeds the limits specified in
Table 12.2,

2) A combination of magnitude and duration of peak current flow through a 500-ohm
resistor exceeds the limits specified in 12.2.2.1, and

- 3) A combination of capacitance and voitage exceeds the limits specified in 12.2.3.1 or
12.2.3.2.

12.2.2 Transient
12.2.2.1  The duration of a transient current — unidirectional or alternating — through a 500-ohm resistor,

connected between any part exposed only during user servicing and earth ground or any other accessible
part, shall satisfy the following equation:

(o]

in which:
T is the duration, measured in seconds, from the time that the instantaneous value of the current
first exceeds 7.1 milliamperes until the time that the current falls below 7.1 milliamperes and
remains so for at least 1 second. Typical calculated values appear in Table 12.3; and

1 is the peak current in milliamperes — this current shall not exceed 809 milliamperes regardless
of duration.

12.2.3 Stored-energy

12.2.3.1  The capacitance between capacitor terminals that are accessible during user servicing shall
satisfy the following:

) 88,400
E'® (Ln E - 1.26)

for E less than or equal to 400 volts

C < 35,288 71534 for E greater than 400 volts
in which:
C is the capacitance of the capacitor in microfarads;, and
E is the potential in volts across the capacitor prior to discharge. E is to be measured 5 seconds

after the capacitor terminals are accessible by the removal or opening of an interfocked cover,
or the like. Typical calculated values are shown in Table 12.4.
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Table 12.1
Maximum voltages
Wave form Fundamental frequency, hertz Maximum volts?
Alternating voltage, direct Wet contact likely to occur
voitage, and combinations But not
of both Polarity reversal Greater than greater than no® yes
Where the change in Where the
instantaneous voltage for instantaneous voltage
alf durations equal to 5§ does not reverse in Any Any 60 volts peak 30 volts peak
percent of the period of the | polarity
fundamental frequency of
the wave form is not more YVhere the S0volts peak | o s peak
than 20 volts for dry instantaneous voltage Any Any and 84.8 and 42.4 volts
locations and 10 volts for | does reverse in volts peak-to- | @ eakd
wet locations® polarity peakd P P
Where the change in Where the 0 3 60 peak 30 peak
instantaneous voitage for instantaneous voitage 3 4 55 peak 27.5 peak
any duration equal to 5 does not reverse in 4 5 50 peak 25 peak
percent of the period of the | polarity 5 6 45 peak 22.5 peak
fundamental frequency of 6 7 40 peak 20 peak
the wave form is greater 7 8 35 peak 17.5 peak
than 20 volts for dry 8 9 30 peak 15 peak
locations and 10 volts for 9 10 25 peak 12.5 peak
wet locations® 10 200 24.8 peak 12.4 peak
200 300 26 peak 13 peak
300 400 28 peak 14 peak
400 500 31 peak 15.5 peak
500 600 34 peak 17 peak
600 700 37 peak 18.5 peak
700 800 41 peak 20.5 peak
800 900 46 peak 23 peak
900 1000 51 peak 25.5 peak
1000 1400 56 peak 28 peak
1400 e 60 peak 30 peak
2 The maximum output voltage regardless of load shall be measured with the input voltage applied per Table 63.1.
b Wet contact not likely to occur generally refers to indoor or sheltered locations that are not normally associated with water or
other liquids.
€ The change in instantaneous voltage at any 5 percent of the period of the fundamental frequency of the wave form shall be
determined by taking any 18-degree segment along the wave form and determining the change in instantaneous voltage in
that segment. See Figure 12.1.
d For a sinusoidal wave, 84.8 volts peak-to-peak equals 30 volts rms.
© No upper limit.
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Figure 12.1
Sine wave®
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S2171A

2 values of the sine for angles from 0 — 180 degrees.

b Eighteen-degree (S percent) segment if started at zero.

12.2.3.2 A part invalving a potential of more than 40 kilovoits peak is to be investigated to determine
whether or not it involves a risk of electric shock.

12.2.3.3 The blades of an attachment plug are considered to be accessible parts that may resuit in the
discharge of a capacitor when short-circuited.
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Table 12.2
Maximum current during user servicing

Fundamental frequency, hertz?

Maximum current in milllamperes
through a 500 chm reslstor

Where the
Where the Instantaneous
instantaneous current does
current does not reverse in
Alternating current, direct current, and But not greater reverse In polarity, peak-
combinations thereof Greater than than polarity, peak to-peak
Where the change in instantaneous 0 100 14.2 14.2
current for all durations equal to 100 500 18.8 18.8
§ percent of the period of the 500 1000 220 22.0
fundamental frequency of the wave form 1000 2000 28.2 28.2
is not more than 3.3 milliamperes 2000 3000 34.6 346
3000 4000 39.2 39.2
4000 5000 440 440
5000 6000 50.2 50.2
6000 b 55.0 56.0
Where the change in instantaneous 0 3 10.0
current for any duration equal to 3 4 9.2
§ percent of the period of the 4 5 8.3
fundamental frequency of the wave form 5 6 75
is more than 3.3 milliamperes 6 7 6.7
7 8 58
8 9 5.0
9 10 4.2
10 200 4.1 No values
200 800 4.3 determined
300 400 4.7
400 500 5.2
500 600 57
600 700 6.2
700 800 6.8
800 900 77
900 1000 85
1000 1400 9.3
1400 b 10.0

a Straight line interpolation between adjacent values in the table shall be used to determine the maximum current values
corresponding to frequencies not shown in the table.

b No upper limit.
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Table 12.3
Electric shock - transient
Maximum time In seconds of
- Maximum current in mllllamperes peak through envelope contalning excurslons greater than
500-ohm resistor 7.1 milllamperes peak
Less than 7.1 Not applicable
) 74 7.22
85 5.58
10.0 4.42
125 3.21
15.0 2.48
17.5 1.99
20.0 1.64
22.5 1.39
25.0 1.19
40.0 0.609
50.0 0.443
60.0 0.341
70.0 0.274
80.0 0.226
90.0 0.191
100.0 0.164
150.0 0.082
200.0 0.061
250.0 0.044
300.0 0.034
350.0 0.027
400.0 0.023
450.0 0.019
500.0 0.016
. 600.0 0.012
700.0 0.010
i 809.0 0.0083
Greater than 809.0 Not acceptable — see 12.2.2.1
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Table 12.4
Electric shock — stored energy
Potential in volts, across capacitance prior to discharge Maximum capacitance In microfarads
40,000 0.0030
35,000 0.0037
30,000 0.0047
25,000 0.0062
20,000 0.0087
15,000 0.0135
10,000 0.0252
7,000 0.0437
5,000 0.0732
4,000 0.103
3,000 0.160
2,500 0.212
2,000 0.299
1,500 0.465
1,250 0.616
1,000 0.868
900 1.02
800 1.22
700 1.50
600 1.90
500 2.52
400 3.55
380 3.86
360 4,22
340 4.64 i
320 5.13
300 5.71 N
280 6.40
(Continued)
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Table 12.4 (Cont’d)
Electric shock — stored energy

. Potential in volts, across capacitance prior to discharge Maximum capacltance In microfarads
260 7.24
. 240 8.27
220 9.56
200 1.2
180 13.4
160 16.3
140 205
120 26.6
100 36.5
90 438
80 53.8
70 68.0
60 89.4
50 124
45 150
424 1692
40 1862
35 2392
30 3192
25 4528
21.2 6252
Less than 21.2 Any?
a Any value is acceptable for indoor use. These values are only for outdoor-use or are wet contact is likely to occur.

. 13 Injury to Persons
13.1  General

13.1.1 A risk of injury to persons is considered to exist if one or more of the following conditions are
present:

a) Power-operated moving parts, such as gears and linkages, are accessible during normal
operation. See 13.2.1;
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b)  Sharp edges, burrs, or projections are present that can cause injury to persons during user
assembly, operation of the product, or user-servicing. See the Sharp Edge Test, Section 97; and

c)  The product, or the product on a cart or stand used with it, is unstable. See the Injury to
Persons Tests, Section 96.

13.2 Power-operated moving parts

1321  Inapplying the requirement in 13.1.1, accessibility of power-operated moving parts such as gears
and linkages is to be judged using the articulated probe illustrated in Figure 18.1. The accessibility
requirements are to be applied after the installation or assembly of parts provided by the manufacturer has
been completed in accordance with the instructions provided by the manufacturer. The requirement does
not apply to:

a) A pick-up arm assembly, tumtable, or similar part on the top surface of a record changer or
player;
b) Atape reel or tape drive mechanism that must be exposed for normal use. However, gears
and linkages are to be judged for accessibility if the construction permits those parts to move with
a tape reel, cartridge, or cassette removed from its operating position; or
c) Gears and linkages that are accessible only after lifting a side or comer of a spring-mounted
motor (changer chassis) board. Accessibility to power-operated moving parts is to be judged with
a record changer or a similar device in its normal playing position. Spring-mounted, suspended,
~ or similarly mounted motor boards are to be held captive so they cannot be easily removed or lifted
out from the mounting surface.
13.3 Carts
13.3.1  With regard to 13.1.1(c), a cart that has a shelf that is more than 1 m above the floor and that is
intended for use in schools, institutions, heaith care facilities, or like locations where children are likely to
move the cart, shall comply with the Standard for Tall Institutional Carts for Use with Audio-, Video-, and
Television-Type Equipment, UL 1667.
14 Product and Accessory Assembly

14.1  User-mechanical assembly (addition of legs, casters, decorative parts, and the like) of a product or
accessory shall be such that all of the following requirements are met:

a) Assembly shall require one or more of the following:

1)  No tools,

2)  Only ordinary tools. See 3.35, and

3) Tools supplied with the assembly by the manufacturer.
b) Al parts required shall be provided.

c) Assembly instructions shall be provided. See Instaliation, Operation, and Other Instructions,
Section 130.
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d)  Assembly instructions shall not cause the user to commit an act that in itself might result in
a risk of fire, electric shock, or injury to persons.

14.2  Products or accessories intended to be installed by qualified service personnel need not comply with
14.1 (a) and (d). Such products or accessories shall be provided with the marking described in 130.1.3 and
the installation instructions required in 130.1.1.

15 User Servicing
15.1  User servicing includes:
a) Replacement of a battery.

Exception No. 1: A battery that is infended to be and is soldered in place is not considered
to be user-serviceable.

Exception No. 2: A baltery intended to energize a memory circuit, or other similar use, when
the product is not connected to a nominal 120- or 240-V supply circuit and that is not intended
to be serviced by the user, identified on the outside of the product, or mentioned in the
instruction manual or other user literature as being a part to be serviced by the user is not
considered to be user-serviceable.

b)  Replacement of a fuse or vacuum tube.

Exception No. 1: A fuse or vacuum tube that is intended to be and is soldered in place is not
considered to be user-serviceable.

Exception No. 2: A fuse or vacuum tube that is not readily perceptible by the user is not
considered to be user-serviceable. A fuse or vacuum tube is not readily perceptible if it is
focated within a chassis, compartment, or enclosure within the overall product. If the enclosure
has a cover, it shall be one that does not need to be opened or removed in the operation or user
servicing of the product, can be opened or removed only with a tool, and cannot be discarded.
A fuse or vacuum tube is readily perceptible if the fuse or vacuum tube can be ascertained
visually or by touch during the operation or user servicing of the product, or if the fuse or vacuum
tube is cited either by information that appears on the outside surface of the product or by
literature accompanying the product.

Exception No. 3: A plug-in vacuum tube or clipped-in-type fuse that is within a compartment
provided with the marking described in 129.1.1 (No User-Serviceable Parts Compartment
Warning) whether or not the fuse or vacuum tube is readily perceptible by the user is not
considered to be user-serviceable.

c) Replacement of an incandescent lamp, whether it is a single lamp or one of a series or parallel
string, intended for connection directly across the supply circuit that is a nominal 120 or 240 V, or
replacement of a fluorescent lamp (for example, a low pressure mercury electric-discharge famp
with a fluorescent coating), or a low pressure or medium pressure electric-discharge lamp.

Exception No. 1: A lamp that is intended to be and is soldered in place is not considered to
be user-serviceable.

Exception No. 2: A neon lamp (for example, an electric-discharge lamp with neon as the filling
gas) is not considered fo be user-serviceable.
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Exception No. 3: A low-voltage (less than 30 V rms) vacuum-fluorescent (VF) display device
is not considered to be user-serviceable.

Exception No. 4. A lamp that is located within a compartment bearing a marking described
in Graphical Symbols and Supplemental Marking, Section 129, and the literature provided with
the product does not instruct the user to service the lamp is not considered to be user-
serviceable.

d) User adjustments that can be accomplished with the product in operation and without
defeating the interlock or opening covers not intended to be opened by the user, such as:

1)  Adjustment of a marked control or component with or without ordinary tools or
2)  Adjustment of an unmarked control or component without a tool.

e) Any operation described or depicted in the operating instructions, or in any other literature
accompanying the product.

f) Cleaning and demagnetizing of tape heads, as specified in the operating instructions.
g) Cleaning of lenses, cabinet, and the like.
h) Cleaning of a picture-tube face or window, if access to the parts to be cleaned can be gained
using ordinary tools and without removing the chassis or the picture tube from the cabinet. During
the cleaning operation live parts are considered protected if the front cover of a picture-tube
enclosure can be opened for cleaning or other user servicing only after first opening an interlocked
cover and if the warning described in 135.1.1 (Removable Front Cover Warning) is iocated on the
cabinet where readily visible when the front cover is opened.
i)  Setting a supply-circuit voltage mechanism.
) Removing a cover.
k) Opening a door.
16 Spacings
16.1  General
16.1.1 A minimum spacing of 3.0 mm over surface and through air shall be maintained between
uninsulated parts conductively connected to the supply circuit (for example, the primary circuit) and each
of the following:
a) Uninsulated parts of opposite polarity,

b) Accessible conductive parts (includes pressed wood and similar material), and

¢) An uninsulated part, in other than the supply circuit, where breakdown could result in a risk
of electric shock.

Exception No. 1:  This requirement does not apply if the location and relative arrangement of parts are
such that permanent separation is provided such as on connectors, printed-wiring boards, and the like.
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Exception No. 2:  This requirement does not apply to the internal spacings of components but does
apply to their external parts.

Exception No. 3:  This requirement does not apply where a different spacing is required to comply with
Double Protection, Section 44, or Double Protection for High Voltage Products, Section 52.

16.1.2  If a printed-wiring board has primary-connected hand-soldered terminals, a 1.5-mm over-surface
spacing shall be maintained between the printed-wiring conductors connected to the terminal and all other
printed-wiring conductors located in the adjacent area (see 16.1.3).

16.1.3  For the purpose of 16.1.2, the adjacent area is that described by a 12-mm radius circle about the
hand-soldered terminal. See Figure 16.1.

Figure 16.1
Measurement of over-surface spacings on printed-wiring boards with
primary-connected hand-soldered terminals

CENTER UINE OF 12 MILLIMETER
RADIUS CIRCLE CAN BE POSITIONED AT
ANY LOCATION ON THE TERMINAL

>< CIRCLE WITH RADIUS OF 12 MILLIMETERS

PROJECTED ONTO SURFACE OF PRINTED
WRING BOARD

PRINTED WIRING BOARD
WITH ETCHED CONDUCTORS

\
-
PRIMARY~CONNECTED NN N N PRINTED WIRING BOARD
TERMINAL INTENDED FOR O SR T CONDUCTORS BETWEEN

HAND—-SOLDERING O SRR g WHICH THE 1.5 MILLIMETER
TR R OVER-THE-SURFACE
SPACING IS REQUIRED IN
THE PROJECTED CIRCLE

SB1650A

NOTE - Example only to illustrate 16.1.2 and 16.1.3.
16.1.4  When measuring spacings through air or over surface between parts where hand soldering is

involved, the spacing may need to be measured assuming production accumulations of solder on parts and
lead connections as illustrated in Figure 16.2.
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Figure 16.2
Measurement of spacings between parts where hand-soldering is involved

INSULATED
LEADS

INSULATED
LEADS

PRODUCTION
SOLDER
ACCUMULATION
OVER LEADS
AND TERMINAL

0
O

)

— SOLDER
D L TERMINAL
TERMINAL STRIP

INSULATING
SB1654 L1  MATERIAL

NOTE - Example only to illustrate 16.1.4.
X = 3.0 mm spacing to be maintained between hand-soldered parts assuming production solder accumulations.
16.1.5  When determining the permanent separation between parts - for example, between a resistor and
adjacent components ~ consideration shall be given to the location of the part, abuse during assembly and
servicing, length and diameter of the integral leads, and consistency of positioning the part during factory
assembly. If a question exists as to the part positioning, a force of 2 N is to be applied to the part in any
direction permitted by the construction. The force is to be applied until there is no further movement during
application of the force. The minimum spacing is to be measured after the force has been removed and
the part has repositioned itself.
16.2 Insulating barrier in lieu of spacings
16.2.1 A barrier or liner of polymeric, fiber, or similar material (other than the enclosure), used where
spacings would otherwise be unacceptable between uninsulated parts of opposite polarity or between such
parts and accessible conductive parts, according to 16.1.1 and 16.1.2, shall comply with each of the
following:

a) It shall be of a material complying with the requirements for insulating materials;

b) It shall be of a material that complies with the requirements in Table 20.1;

c) It shall comply with the applicable tests specified in the Strength of Enclosure Tests,
Section 98, if it is likely to be handled during use or user servicing of the products;

d) It shall be held in place by a means other than friction between surfaces;

e) It shall be located so that it is not likely to be damaged by operation of the product; and
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f) It shall have a minimum thickness of 0.70 mm; 0.35 mm when used in conjunction with an air
space.

Exception:  Insulation that is built into a component need not comply with 16.2.1.
16.3  Fuse and fuse clip

16.3.1 A minimum spacing of 3.0 mm over surface and through air shall be maintained between the
uninsulated parts of a fuse and fuse clip that involve electric shock and each of the following:

a)  Uninsulated parts of opposite polarity and
b)  Accessible conductive parts.
The spacing shall be measured with the fuse in place.

Exception: The minimum spacing need not be maintained when a barrier that complies with 16.2.1
is provided.

16.4  Picture tube conductive coating

16.4.1  If a risk of electric shock results from an electrical connection between the external conductive
coating of the picture tube and the picture-tube mounting means — straps, brackets, and the like - that
contact the tube, there shall be a spacing of 12 mm minimum between the conductive coating and the
mounting means. The spacing shall be measured over the surface of the tube.

16.5 Field-wiring terminals
16.5.1  The spacing between field-wiring terminals of opposite polarity, and the spacing between a field-

wiring terminal and any other uninsulated metal part not of the same polarity, shall not be less than that
specified in Table 16.1.

Table 16.1
Spacings at field-wiring terminals

Minimum spacings

Between fleld-wiring terminals and other uninsulated
metal parts not always of the same polarity®

Between fleld-wiring
terminals, through air or

Potential involved, volits

over surface, mlllimeters

Over surface, millimeters

Through air, millimeters

-~ Cola USA USA

gCcr-'uu dRS@nent details: UL 1492 0

Cola  Coke

250 or less 6.0 6.0 6.0
More than 250 12.0 12.0 9.0
2 Applies to the sum of the spacings involved where an isolated dead metal part is interposed.
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17 Enclosures
17.1 General

17.1.1 A product shall be provided with an enclosure. The enclosure shall render parts involving a risk
of electric shock or injury to persons inaccessible and shall protect the internal parts of the product from
mechanical damage when such damage to parts might result in a risk of fire or electric shock.
See Sections 97 — 99, 102, and 103.

17.1.2 A product enclosure that is comprised of two or more parts secured together solely by an
adhesive shall be subjected to the Adhesive Securement Test, Section 100.

Exception:  The test described in 100.2 does not apply to separately enclosed loudspeakers intended
for connection to an audio amplifying source limited in accordance with 70.1.

17.1.3 A viewing screen that is integrally mounted to a projection-type television and that is not
considered to be part of the required enclosure is to be removed when determining compliance with 17.1.

17.1.4  The enclosure of an in-wall mounted product shall not be provided with unused openings.

17.1.5 A metal enclosure for an in-wall mounted product shall have a minimum thickness of 1.35 mm
uncoated.

17.2  Glass dial window

17.21 A glass dial window that covers live parts shall be of tempered glass not less than 4.8 mm thick,
or shall withstand the impact test described in 98.11.1 - 98.11.4.

17.3  Polymeric enclosure

17.3.1  An enclosure of polymeric material shall comply with the requirements in Table 20.1.

Exception No. 1: A polymeric enclosure of a separately enclosed loudspeaker intended for connection
to an audio amplifying source limited in accordance with 70.1 need only be rated 94HB, determined in
accordance with the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances, UL 94,

Exception No. 2:  For other than high voltage and in-wall mounted products, refer to the special
construction option requirements in 17.4.1.

Exception No. 3: A polymeric enclosure of an in-wall mounted product shall have a minimum
flammability rating of 94-5V.

17.3.2 A part, such as a control knob, a cover, a dial, a window, a switch casing, a handie, and the like,
that is mounted in or over a cabinet opening and serves as a barrier to live parts, shall be considered as
a part of the enclosure.

Exception: A control shaft is considered to be a barrier.

o Documents

%% - Cola USA USA Cola Coke
eyl SR nent details: UL 1492 0


http://www.avadocuments.com/doc/ul-1492-0
http://www.avadocuments.com/doc/ul-1492-0

UL 1492 9 M 9275795 0Ob4Y4L595 961 WA

APRIL 30, 1996 AUDIO-VIDEO PRODUCTS AND ACCESSORIES — UL 1492 33

17.4  Special construction option for other than high voltage products

17.4.1  If all those components that involve hazardous-energy circuitry as defined in 3.19, or involve the
risk of injury to persons, or both, are individually or collectively enclosed in a material such as metal or one
having a flammability classification of 94V-0 and the individual or collective enclosures comply with the
appropriate mechanical strength tests in the Strength of Enclosure Tests, Section 98, the other components
that in themselves do not involve hazardous-energy circuitry or the risk of injury to persons, and the overall
enclosure of such components (which is not considered a required enclosure) need only have flammability
characteristics of 94HB.

17.4.2  The individual or collective enclosures mentioned in 17.4.1 shall not be provided with holes or
louvers that allow the circulation of air. Butt joints (where two surfaces are fastened together end-to-end)
shall not be used unless joined by welding or equivalent means. See (a), (b), and (c) in Figure 17.1 for
examples of unacceptable butt joints.

Exception No. 1:  Holes for the entrance of wires only may be provided if the unused portion of any
hole is no larger than 130 mm? in area. Any hole provided for lead wires, but not so used, shall be
closed by metal or a material having a flammability classification of 94V-0.

Exception No. 2:  Butt joints provided with an overiap in contact with each other of at least 1.5 mm are
acceptable. See (d), (f), and (g) in Figure 17.1 for examples of acceptable butt joints with overlap.
See (e) in Figure 17.1 for an example of an unacceptable overlap construction.

Exception No. 3:  Enclosure constructions other than the construction described in Exception No. 2
fo 17.4.2 that meet the intent of the requirements by preventing the spread of fire to other areas of the
product are acceptable.

17.43 Hook-up wiring in hazardous-energy circuitry shall have mechanical protection in the form of an
enclosure as described in 17.4.1; however, interconnecting wiring of Type SPT-1 or heavier flexible cord
need not have additional mechanical protection if strain and push-back relief are provided. If a parallel-
conductor flexible cord type is used, it shall not be split or separated.

Exception: Separating the insulated conductors of a parallel-conductor flexible cord is acceptable
inside the enclosures mentioned in 17.4.1 only to the extent necessary to make connections.

17.4.4  For test requirements see Figure 17.2; the Special Option Tests, Section 73; and the Power Supply
Tests, Section 77.
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Figure 17.1
Some examples of butt joints

2 S

1. 5mm
SA1643

I
a) unacceptable — Ends contact each other without
additional joining means. i

SA1647A
2
(e} Unacceptable - Surfaces overlap each other by at least
1.5 mm but are not in contact with each other.
SA1644 b

b) Unacceptable — End and surface contact each other
without additional joining means. Vertical piece might contact
horizontal piece any place along its surface.

} —— 1.5mm

SA1645 N

c) Unacceptable — Ends contact each other without SA1648A A
additional joining means.

Note: (a), (b), and (c) would be acceptable if the ends and/or  {f) Acceptable — See drawing (d).
‘1 17 1.5mm
R ¢

surfaces were joined by welding or other equivalent means.
1.5mm
,V 1.5mm
2 |

SA1646A SAT649A

d) Acceptable - Surfaces overlap each other by at least g) Acceptable - Ends additionally secured together by

1.5 mm and are in contact. piece which overlaps joint at least 1.5 mm.
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Figure 17.2
Enclosing of components (special construction option, 17.4.1)

a) Power-supply cord terminates inside power transformer
end bell; end bells over both sides of coil; secondary delivers
less than or equal to 15 watts of power with load and less
than or equal to 42.4 volts peak open circuit.

b) Power transformer without end bells; primary switch,
connectors and primary connected appliance wiring material
enclosed in metal or 34V-0 material; secondary delivers less
than or equal to 15 watts of power with joad circuit open and
less than or equal to 42.4 volts peak open circuit.

c) Power transformer without end bells; primary switch,
connectors and primary wiring of power transformer enclosed
in metal or 94V-0 material; interconnecting wiring is SPT-1
cord; secondary delivers less than or equal to 15 watts of
power with load circuit open and less than or equal to 42.4
volts peak open circuit.

d) Power transformer without end bells; primary switch,
connectors, primary and secondary wiring of power
transformer and printed-wiring board with hazardous
components enclosed in metal or 84V-0 material; output
delivers less than or equal to 15 watts of power with load
circuit open and less than or equal to 42.4 volts peak open
circuit.

_

S3657

S3658

SC1218A

FRONT VIEW SIDE

VIEW

P < 35W and
V< 42.4Vp

with all load
circuits open

P<15W and
V< 42.4Vp

with all locd
circuits open

P <£15W ond
V< 42.4Vp

with all locd
circuits open

P < 15W and
VvV 42.4Vp

with all load
circuits open
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18 Accessibility of Parts
18.1  Articulated probe
18.1.1  An accessible part of a product shall not involve a risk of electric shock.

18.1.2  The accessibility of a live part shall be determined by Table 18.1.

Table 18.1
Recessing of live parts
Maximum width of slots® — Dlameter of round holes? — Minimum distance between opening
millimeters millimeters and live partb"’ ~ millimeters

Less than 25 Less than 25 Probed® + X - 3.0
More than 25 but not more than 50 5D + X
25 but not more than 50 More than 50 but not more than 75 6D + X
More than 50 but not more than 75 7+ X

More than 75 More than 75 Not acceptable

ap high voltage product enclosure shall have no opening that will accept the entrance of a 25-mm diameter sphere.

B b is the diameter of the largest sphere that passes through the opening.

C X is 3.0 mm for each 1000 V peak or fraction thereof at the live part. The voltage is to be measured with the product
connected to a supply circuit as described in 63.5.1 and 63.5.2 and adjusted as described in 69.1.1.

d See Figure 18.1 for a description of the probe. No force is to be applied to the probe to determine accessibility.

© The tapered portion of the probe shall not contact a live part operating at a potential of 1000 V peak or less.

18.1.3  Friction fit knobs, snap covers, and similar loose parts can be removed or opened when evaluating
accessibility.

18.1.4  When using the probe shown in Figure 18.1, the probe is to be used only as a gauge and inserted
with minimal force. The probe may be articulated to any position before, during, or after its full insertion into
an opening by rotating the probe with the moveable sections straight or in any possible position resuiting
from bending one or more sections in the same direction.

18.2 Protective screens and barriers

18.2.1 Protective screens or barriers, openings larger than those covered in Table 18.1, irregular
openings, and openings in flexible materials are to be given consideration with regard to the intent of the
requirements.

18.3 Chassis mounting bolis

18.3.1  Live parts are to be inaccessible after chassis mounting bolts are loosened during installation as
intended to reduce vibration. Chassis mounting bolts not specifically intended to prevent further loosening,

except by the use of a tool, are to be loosened the maximum amount likely to occur in service in
determining the inaccessibility of live parts.
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Figure 18.1
Articulated probe with web stop
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18.4 Coin probe

18.4.1  The enclosure of a product, excepting the bottom, shall not have opening through which any of
the four discs on the coin probe illustrated in Figure 18.2 can enter and contact any part involving a risk of
electric shock. Additionally, while inserting the probe into the opening, the distance between any of the disc
areas and any live parts shall not be less than 3.0 mm for each 1000 volts or fraction thereof in excess of
1000 volts peak. (For example, for 2500 volts peak the distance would be 6.0 mm.) No force is to be
applied to the probe.

Figure 18.2
Coin probe

- le—  13mm WIDE,
EACH OF 4 ARMS

MATERIAL:

COLD ROLLED STEEL,
LIGHT NICKEL PLATE

GL

6.4mm THICK,
EACH OF 4 ARMS
PA2458

Dimensions of circular parts, millimeters

Probe Diameter Thickness LengthP?
A 175 112 159
B 206 1.88 19.1
c 238 163 222 .
D 30.2 2.06 286

a The arms of the probe provide a means of mounting the discs (circular parts). The lengths and arrangement of the arms -
are optional so long as they do not interfere with the use of the discs.

b Measured from the end of the arm to the outer end of the disc. The disc is to be inserted into the opening in question only
up to its mounting arm to determine if it can contact a live part.
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18.5 Adjustment opening

18.5.1 A part beyond an opening that might be used in making an adjustment that is considered a
function of user servicing is not considered to be accessible if a 3.0-mm diameter straight rod is prevented
from touching the part when the rod is inserted through the opening and moved to all positions possible
without producing an angle of more than 30 degrees between the rod and a line drawn between the center
of the opening and the center of the face of the adjusting mechanism. The length of the rod beyond the
opening is not to exceed the distance between the opening and the face of the adjusting mechanism by
more than 7.5 cm. See Figure 18.3.

Figure 18.3
Accessibility of live part through adjustment opening
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18.6  Control shaft

- 18.6.1 A control shaft that involves a risk of electric shock shall be rendered inaccessible by means of
an interlocked compartment that complies with the requirements for Interlocks, Section 33, or by means of
a captive insulating knob — an insulating knob that is not removable from the exterior of the enclosure.

18.6.2  Set screws, sealing compound, and devices that depend upon friction to prevent removal of a
knob from the exterior of the enclosure are not considered acceptable.
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