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

UL Standard for Safety for Audible Signal Appliances, UL 464

Eighth Edition, Dated April 28, 2003

Revisions: This Standard contains revisions through and including February 14, 2008.
SUMMARY OF TOPICS

This is a re-issuance of the existing edition as an American National Standard.

Various revisions for general upkeep have been incorporated. specifically the word “natural”

has been removed from the term “natural gray”; the Foreword has been removed; “No.” has
been removed from AWG designations; and designations and titles of UL Standards in Appendix
A have been updated.

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.

Text that has been changed in any manner is marked with a vertical line in the margin. Changes in
requirements are marked with a vertical line in the margin and are followed by an effective date note
indicating the date of publication or the date on which the changed requirement becomes effective.

The revisions are substantially in accordance with UL’s Proposal(s) on this subject dated November 16,
2007.

The revisions datedFebruary 14, 2008 include a reprinted title page (pagel) for this Standard.

As indicated on the title page (page 1), this UL Standard for Safety is an American National Standard.
Attention is directed to the note on the title page of this Standard outlining the procedures to be followed
to retain the approved text of this ANSI/UL Standard.

The UL Foreword is no longer located within the UL Standard. For information concerning the use and
application of the requirements contained in this Standard, the current version of the UL Foreword is
located on ULStandardsInfoNet at: http://ulstandardsinfonet.ul.com/ulforeword.html

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.
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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 fithess for any purpose.

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.
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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.

Copyright © 2008 Underwriters Laboratories Inc.

This Standard consists of pages dated as shown in the following checklist:
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(Title Page Reprinted: February 14, 2008)

1 ANSI/UL 464-2003 (R2008)

UL 464

Standard for Audible Signal Appliances

First Edition — June, 1956
Second Edition — August, 1968
Third Edition — June, 1973
Fourth Edition — January, 1975
Fifth Edition — December, 1981
Sixth Edition — July, 1990
Seventh Edition — February, 1996

Eighth Edition
April 28, 2003

The most recent designation of ANSI/UL 464 as a Reaffirmed American National
Standard (ANS) occurred on February 14, 2008.

This ANSI/UL Standard for Safety, which consists of the Eighth Edition with
revisions through February 14, 2008 is under continuous maintenance, whereby
each revision is ANSI approved upon publication.

An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc. and is not part of the ANSI
standard.

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. Comments or proposals
for revisions on any part of the Standard may be submitted to UL at any time.
Proposals should be submitted via a Proposal Request in UL's On-Line
Collaborative Standards Development System (CSDS) at http://csds.ul.com.

COPYRIGHT © 1975, 2008 UNDERWRITERS LABORATORIES INC.
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INTRODUCTION
1 Scope

1.1 These requirements cover electrically and electronically operated bells, buzzers, horns, and similar
audible signal appliances, rated 300 volts or less, for general or fire-protective signaling service and
intended for indoor or outdoor locations or both in accordance with the National Electrical Code, NFPA
70, and the National Fire Alarm Code, NFPA 72.

1.2 These requirements cover audible signal appliances for use in ordinary locations. Audible signal
appliances for use in hazardous locations, as defined in the National Electrical Code, NFPA 70, are
judged on the basis of their compliance with these requirements and further appropriate examination and
tests to determine if they are acceptable for such use.

1.3 These requirements do not cover door bells, buzzers, and chimes used in household and similar
applications and intended for operation on Class 2 signal circuits as defined in the National Electrical
Code, NFPA 70.

1.4 A supplementary visual signal, incorporated as part of an audible signal appliance which is intended
for fire alarm application, is covered by the applicable requirements in this standard, and in the Standard
for Visual Signaling Appliances — Private Mode Emergency and General Utility Signaling, UL 1638, or in
the Standard for Signaling Devices for the Hearing Impaired, UL 1971.

1.5 A supplementary visual signal, incorporated as part of an audible signal appliance which is intended
for general signaling (nonfire alarm service), is covered by the applicable requirements of this standard.

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
generally 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 Electrical circuits terminology

2.4.1 For the purpose of these requirements, electrical circuit characteristics are defined as follows:
a) Low-Voltage Circuit — A circuit involving a potential of not more than 30 volts alternating
current, [42.4 volts (AC) peak or direct current (DC)], and supplied from a circuit whose power

is limited to a maximum of 100 volt-amperes.

b) High-Voltage Circuit — A circuit having circuit characteristics in excess of those of a low-
voltage circuit.

2.4.2 The term "appliance” as used in this standard refers to any equipment covered by this standard.
3 Fire Alarm Versus General Signaling Service

3.1 Appliances not intended to be connected to a fire alarm system shall be evaluated for general
signaling service.

3.2 Appliances intended for fire-protective signaling service are classified by operation for Public or
Private Mode use. Appliances for Public Mode operation are intended to notify occupants or inhabitants
of the area covered by the fire-protective signaling system. Appliances for Private Mode use are intended
to notify only those persons directly concerned with the implementation and direction of emergency action
initiation and procedure in the area protected by the fire-protective signaling system.

3.3 Audible signal appliances intended for fire alarm service shall comply with additional requirements for

construction, marking, and performance. The differences in the test programs are indicated in Table 3.1.
Differences in construction and marking are included in the applicable sections.
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Table 3.1
Audible signal appliance tests

Required tests Fire alarm service General signaling
service
Indoor use appliances

Current input X X
Overvoltage and undervoltage (current) - X
Temperature X X
Electric shock current X X
Endurance X X
Corrosion — H,S, CO, — SO, X -
Humidity X X
Transient (electronic appliances) X X
Burnout X X
Audibility X X
Dielectric voltage-withstand X X
Dust X -
Vibration (electronic appliances) X X
Polarity reversal (polarized appliances) X -
Locked rotor (motor operated appliances) X X
Test of polymeric materials

Aging — 7 days 70°C X X

Distortion — 1 hour 90°C X -
Tests of elastomeric materials X X
Variable ambient X -

Outdoor use appliances

Rain X X
Variable temperature X -
Corrosion (H,S, CO, — SO,, salt spray) X -
Humidity X X

CONSTRUCTION
4 Enclosures
4.1 General

4.1.1 Electrical parts of an appliance shall be located or enclosed so that protection against contact with
uninsulated live parts is provided.

4.1.2 An appliance intended to be installed on a flush-device box, cutout box, or similar device, is to be
judged with respect to compliance of the combination with the requirements of 4.1.1.

4.1.3 An operating part, such as a gear mechanism, light-duty relay, or similar device, shall be protected
against mechanical damage and fouling by dust or other material which impairs its intended operation.
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4.1.4 The enclosure of an appliance shall be provided with means for mounting in the intended manner.
Any fittings, such as brackets, hangers, or similar hardware required for mounting shall be furnished with
the appliance. The mounting means shall be accessible without disassembly of any operating part of the
appliance. The removal of a completely assembled panel, cover, or similar part, to mount the appliance
is not considered to be disassembly of an operating part.

4.1.5 An enclosure shall have provision for the connection of metal-clad cable, conduit, or nonmetallic
sheathed cable. An enclosure without such provision is permitted when:

a) It is furnished with definite instructions indicating the sections of the enclosure which are
intended to be drilled in the field for the connection of raceways,

b) The appliance is intended for mounting on an outlet box, or

c) The enclosure is intended for use with a low-voltage rated appliance for general signaling
use.

4.1.6 A cover or other detachable part of the enclosure shall be secured in place with means not requiring
use of a tool for removal. Using only snap-catch fastenings to secure this part is not permitted.

4.1.7 Except as noted in 4.1.8, an appliance intended for either flush or surface mounting in a back box
shall be provided with a back box of sheet metal of a thickness as specified in Table 4.1 or 4.2.

Table 4.1
Thickness of sheet metal

Minimum thickness of sheet metal
Maximum dimensions of enclosure Steel

Copper, brass or

Length or width, Area, Zinc-coated, Uncoated, aluminum,

Group inch (mm) inch 2 (cm?) inch (mm) inch (mm) inch (mm)
A 3 76.2 62 39 0.025 0.64° 0.021 0.53° 0.023 0.58¢
B 8 203 36 232 0.030 0.76°4d 0.027 0.690d 0.036 0.91d
C 12 305 90 581 0.034 0.864 0.032 0.819 0.045 1.149

a \olume of enclosure not more than 12 cubic inches (197 cm3).

b Sheet steel for an enclosure intended for outdoor use (rain-tight) is required to be not less than 0.036 inch (0.91 mm) in
thickness if zinc coated and not less than 0.032 inch (0.81 mm) in thickness if uncoated.

¢ Sheet copper, brass, or aluminum for an enclosure intended for outdoor use (rain-tight) is required to be not less than 0.029
inch (0.74 mm) in thickness.

d For a cover in Group B or C having a supporting frame or equivalent reinforcing and not intended for outdoor use, the
thickness of sheet steel may be less than that specified in the table but shall be not less than 0.021 inch (0.53 mm) [0.025 inch
(0.64 mm) if zinc coated], and the thickness of copper, brass, or aluminum may be less than that specified in the table but shall
be not less than 0.029 inch (0.74 mm).
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Table 4.2
Cast-metal electrical enclosures

Minimum thickness
Cast metal of other than
Die-cast metal, the die-cast type,
Use, or dimensions of area involved inch (mm) inch (mm)

Area of 24 square inches (115 cm?) or less and having no 1/162 1.6 1/8 3.2
dimension greater than 6 inches (152 mm)
Area greater than 24 square inches (155 cm?) or having any 3/32 2.4 1/8 3.2
dimension greater than 6 inches (152 mm)
At a threaded conduit hole 1/4 6.4 1/4 6.4
At an unthreaded conduit hole 1/8 3.2 1/8 3.2

2 The area limitation for metal 1/16 inch (1.6 mm) in thickness may be obtained by the provision of reinforcing ribs subdividing a
larger area.

4.1.8 An appliance with means for attachment to a standard outlet box, having spacings after mounting
on such a box as required in Spacings, Section 11, is not required to have a back box.

4.1.9 Space shall be provided within a terminal or wiring compartment to permit the use of a standard
conduit bushing on conduit connected to the compartment when a bushing is required for installation.

4.2 Cast metal

4.2.1 The thickness of cast metal used for an enclosure shall be as indicated in Table 4.2. Cast metal
having a thickness 1/32 inch (0.8 mm) less than that indicated in the table may be employed if the surface
under consideration is curved, ribbed, or otherwise reinforced, or if the shape or size of the surface is such
that equivalent mechanical strength is provided.

4.2.2 Die-cast metal for other than flush boxes is permitted when it complies with one of the alloy
specifications given in Specifications for Zinc-Alloy Die Castings, ANSI/ASTM B86-98.

4.2.3 Compliance of a zinc-base alloy die casting with the requirement of 4.2.2 is to be determined by the
Standard Method of Spectrochemical Analysis of Zinc-Base Alloys and High-Grade Zinc by the Solution
Residue-DC Arc Technique, ASTM E27-81.

4.2.4 If threads for the connection of conduit are tapped all the way through a hole in an enclosure wall,
there shall be not less than 3-1/2 nor more than five threads in the metal, and the construction shall be
such that a standard conduit bushing is capable of being attached.

4.2.5 If threads for the connection of conduit are tapped only part of the way through a hole in an
enclosure wall, there shall be not less than five full threads in the metal, and there shall be a smooth,
rounded inlet hole which shall afford protection to the conductors equivalent to that provided by a standard
conduit bushing.
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4.3 Sheet metal

4.3.1 The thickness of sheet metal employed for the enclosure or mechanism cover of an appliance shall
be not less than the applicable value specified in Table 4.1.

4.3.2 At any point where conduit or metal-clad cable is to be attached, sheet metal shall be of such
thickness or shall be so formed or reinforced that it has a stiffness at least equivalent to that of an
uncoated flat steel sheet having a minimum thickness of 0.053 inch (1.35 mm).

4.3.3 A plate or plug closure for an unused conduit opening or other hole in the enclosure shall have a
thickness not less than 0.027 inch (0.69 mm), when of ferrous metal, or 0.032 inch (0.81 mm), when of
nonferrous metal for a hole having a maximum dimension not exceeding 1-3/8 inch (34.9 mm).

4.3.4 A closure for a hole larger than 1-3/8 inch (34.9 mm) diameter shall have a thickness equal to that
required for the enclosure of the appliance. When not of such thickness, a standard knockout seal shall
be used. Such plates or plugs shall be mechanically secured.

4.3.5 A knockout in a sheet metal enclosure shall be secured and shall be capable of being removed
without deformation of the enclosure.

4.3.6 A knockout shall be provided with a surrounding surface adequate for seating of a conduit bushing
and shall be located so that a bushing employed at any knockout likely to be used during installation will
not result in spacings between uninsulated live parts and the bushing of less than those specified in
Spacings, Section 11.

4.3.7 An enclosure intended for recessed mounting shall have no nonfunctional openings on any of the
enclosed sides.

4.4 Nonmetallic

4.4.1 An enclosure or parts of an enclosure of nonmetallic material shall have the mechanical strength
and durability and be formed so that operating parts are protected against damage. The enclosure shall
have the mechanical strength at least equivalent to that of a sheet metal enclosure of the minimum
thickness specified in Table 4.1. See also the Polymeric Materials Test, Section 28.

4.4.2 The continuity of any grounding system to which an appliance is capable of being connected shall
not rely on the dimensional integrity of the nonmetallic material.
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4.5 Ventilating openings

4.5.1 An opening for a gong-shell striker or similar part shall be not larger than is required for the
operation of the appliance.

4.5.2 Openings in an enclosure, that are required for the proper acoustic performance of an appliance
(including perforated holes, louvers, and openings protected by means of wire screening, expanded metal,
or perforated covers) and provide access to the sound-producing element, shall be of such size or shape
that no opening will permit passage of a rod having a diameter of 17/64 inch (6.7 mm).

4.5.3 Openings in the top of the enclosure shall be so constructed and of such size to prevent entry of
foreign objects. See Figure 4.1 for examples of acceptable top cover designs.

Figure 4.1
Cross sections of top cover designs

—

SLANTED OPENINGS
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EC500 VERTICAL OPENINGS

4.5.4 Openings in the sides and front of the enclosure shall be so located and of such size to reduce the
likelihood of entry of a foreign object and personnel contact with internal parts. Louvers shall be shaped
to deflect external falling objects outward. See Figure 4.2 for examples of louver designs.

4.5.5 An enclosure intended for recessed mounting and having a front panel intended to be flush with the
surface of the wall shall have no openings that vent into concealed spaces of a building structure, such
as into hollow spaces in the wall, when the product is mounted as intended.
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Figure 4.2
Louvers
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| 4.5.6 With reference to 4.5.2, the wires of a screen shall be not less than 16 AWG (1.3 mm?). Except as
noted in 4.5.7, perforated sheet steel and sheet steel employed for expanded-metal mesh shall be not less
than 0.042 inch (1.07 mm) in average thickness, 0.046 inch (1.17 mm) if zinc coated.

| 4.5.6 revised February 14, 2008

4.5.7 Expanded-metal mesh, 0.021 inch (0.53 mm) thick or 0.024 inch (0.61 mm) thick if zinc-coated, may
be used when all of the following conditions are met:

a) The mesh openings are not more than 1/4 square inch (1.6 cm?) in area,

b) The maximum dimension of the overall opening so protected is not greater than 3 inches
(76.2 mm), and

c) Indentation of the guard or enclosure does not impair performance or reduce spacings below
the required values as given in Spacings, Section 11, between uninsulated live parts, or
between uninsulated movable parts.
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