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UL Standard for Safety for Visual Signal Appliances for General Signaling Use, UL 1638A

First Edition, Dated June 22, 2016
Summary of Topics

This revision of ANSI/UL 1638A dated September 21, 2021 is being issued to update the title page
to reflect the most recent designation as a Reaffirmed American National Standard (ANS). No
technical changes have been made.

Text that has been changed in any manner or impacted by UL's electronic publishing system is marked
with a vertical line in the margin.

The requirements are substantially in accordance with Proposal(s) on this subject dated May 28, 2021.

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.

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.

Users 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 judgment (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.
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through September 21, 2021.
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standard does not include the Cover Page, Transmittal Pages, and Title Page.
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INTRODUCTION
1 Scope

1.1 These requirements cover electrically-operated visual signaling appliances, rated 300 volts or less,
and intended for indoor locations, outdoor locations, or both, in accordance with the National Electrical
Code, NFPA 70.

1.2 These requirements cover visual signaling appliances for use in ordinary locations. Visual signaling
appliances for use in hazardous locations, as defined in the National Electrical Code, NFPA 70, are
evaluated on the basis of their compliance with these requirements and further appropriate examination
and tests to determine their acceptability for such use.

1.3 These requirements cover general signal use visual signaling appliances that are intended for non-
emergency use. These visual signals do not contain any sensory functions and are intended to be
connected to or controlled by other equipment.

1.4 When the appliance produces both a visual signal and an audible signal, the product shall also
comply with the Standard for Audible Signal Appliances for General Signaling Use, UL 464A, or the
Standard for Speakers for Commercial and Professional Use, UL 1480A, as appropriate.

1.5 These requirements do not cover visual signaling appliances intended for fire alarm use as defined in
the National Fire Alarm Code, NFPA 72.

1.6 These requirements do not cover lamp or strobe-light assemblies intended for entertainment or room
lighting.

1.7 These requirements do not cover emergency lighting or exit lighting visual signals.

1.8 These requirements do not cover annunciators that identify functions of a fire or emergency signaling
system or relate information concerning portions thereof. Annunciators are covered under the Standard for
Control Units and Accessories for Fire Alarm Systems, UL 864.

2 General
2.1 Components

211 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, Sucpﬁéﬁ'ﬁ‘ients
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.

2.3 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 circuit terminology

2.4.1 For the purpose of these requirements, electrical circuit characteristics are defined as follows:

a) High-Voltage — A circuit classified as high-voltage is one having circuit characteristics in excess
of those of a low-voltage circuit.

b) Low-Voltage — A circuit classified as low-voltage is one involving a potential of not more than 30
volts AC, 42.4 volts peak or DC.

2.4.2 The term "appliance" as used in these requirements refers to any equipment covered by this
standard.

2.4.3 For purposes of this standard the terms “visual” and “visible” are interchangeable.
CONSTRUCTION

3 Enclosure

3.1 General

3.1.1 The enclosure of an appliance shall be sufficiently strong and rigid to resist the abuses likely to be
encountered during intended service. The degree of resistance inherent in the appliance shall preclude
total or partial collapse and the attendant reduction of spacings, loosening or displacement of parts, and
other serious defects which alone or in combination constitute an increase in the risk of fire, electric shock,
or injury to persons.

3.1.2 Enclosures for individual electrical components, outer enclosures, and combinations of the two are
to be considered in determining compliance with the requirement in 3.1.1.

3.1.3 Operating parts, such as gear mechanisms, light-duty relays, and similar devices, shall be
protected against fouling by dust or other material that may impair their intended operation.

3.1.4 Electrical parts of an appliance shall be enclosed to provide protection against contact with
uninsulated live parts.

3.1.5 An appliance intended to be installed on a flush-device box, cutout box, or similar device, is to be
evaluated with regard to compliance of the combination with the requirement in 3.1.4.

3.1.6 The enclosure of an appliance shall be provided with means for mounting in the intended manner.
Any fittings, such as brackets or hangers necessary for proper mounting shall be furnished with the
appliance. The mounting means shall be accessible without disassembling any operating part of the
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appliance. The removal of a completely assembled panel, cover, or equivalent, to mount the appliance is
not considered to be disassembly of an operating part.

3.1.7 An enclosure shall have provision for the connection of metal-clad cable, conduit, or non-metallic
sheathed cable. An enclosure without such provision may be used when instructions are furnished with it
indicating the sections of the enclosure that are intended to be drilled in the field for the connection of
raceways, or when the appliance is intended for mounting on an outlet box.

3.1.8 A cover or other detachable part of the enclosure shall be provided with means, other than snap-
catch fastenings only, for firmly securing it in place. The removal of the cover or detachable part shall
require the use of a common hand tool, such as a screwdriver or wrench.

3.1.9 Except as noted in 3.1.10, an appliance intended for either flush or surface mounting in a back box
shall be provided with a back box of thickness as specified in Table 3.1.

Table 3.1
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 inches (mm) inches? (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°9) 0.027 (0.69°%) 0.036 (0.91%)

C 12 (305) 90 (581) 0.034 (0.86Y 0.032 (0.819) 0.045 (1.14%

2 \/olume of enclosure not more than 12 cubic inches (197 cm?).

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) thick when
zinc coated and not less than 0.032 inch (0.81 mm) thick when 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
(0.074 mm) thick.

4 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 not be less than 0.021 inch (0.53 mm) [0.025 inch (0.64 mm)
when zinc coated]; and the thickness of copper, brass, or aluminum may be less than that specified in the table, but shall not be
less than 0.029 inch (0.74 mm).

3.1.10 An appliance need not be furnished with a back box if:
a) Means are provided for attachment to a standard outlet box and

b) The required spacings as specified in Spacings, Section 10, are maintained when the appliance
is mounted on such a box.

3.1.11  There shall be space 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 intended
installation.

3.2 Cast metal enclosures

3.2.1 The thickness of cast metal used for an enclosure shall be as indicated in Table 3.2. Cast metal
having a thickness 1/32 inch (0.8 mm) less than that indicated in the table may be used when the surface
under consideration is curved, ribbed, or otherwise reinforced, or when the shape, size, or both, of the
surface provides mechanical strength equivalent to the required thickness.
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Table 3.2
Cast metal enclosures
Minimum thickness
Cast metal of other than the
Die-cast metal, die-cast type,

Use, or dimensions of area involved?® inch (mm) inch (mm)
Area of 24 square inches (155 cm?) or less and not having any 1/16 (1.6) 1/8 (3.2)
dimension greater than six 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 six 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)
@ The area limitation for metal 1/16 inch (1.6 mm) thick may be obtained by the provision of reinforcing ribs subdividing a larger
area.

3.2.2 When threads for the connection of conduit are tapped all the way through a hole in an enclosure
wall, there shall not be less than 3-1/2 nor more than five threads in the metal, and the construction shall
permit a standard conduit bushing to be attached.

3.2.3 When threads for the connection of conduit are tapped only part of the way through a hole in an
enclosure wall, there shall not be less than 3-1/2 full threads in the metal, and there shall be a smooth,
rounded inlet hole for the conductors that shall afford protection to the conductors equivalent to that
provided by a standard conduit bushing.

3.3 Sheet metal enclosure

3.3.1  The thickness of sheet metal used for the enclosure or mechanism cover of an appliance shall not
be less than that indicated in Table 3.1.

3.3.2 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 will have a stiffness at least equivalent to that of an
uncoated (No. 16 MSG) flat steel sheet having a minimum thickness of 0.053 inch (1.35 mm).

3.3.3 A ferrous 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 [not less than 0.032 inch (0.69 or 0.81 mm) when of nonferrous
metal] for a hole having a 1-3/8 inch (34.9 mm) diameter maximum dimension.

3.3.4 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, or a standard knockout seal shall be used. Such closures shall
be securely mounted.

3.3.5 A knockout in a sheet metal enclosure shall be secured but shall be capable of being removed
without undue deformation of the enclosure.

3.3.6 A knockout shall be provided with a surrounding surface for seating of a conduit bushing, and shall
be located so that a bushing used 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 indicated under Spacings,
Section 10.

3.3.7 An enclosure intended for recessed mounting, and whose panel is to be flush with the surface of
the wall, shall not have nonfunctional openings.
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3.3.8 An appliance intended to be supported by rigid conduit shall be provided with conduit hubs, or the
equivalent, having not less than five full threads.

3.4 Nonmetallic enclosures

3.4.1 An enclosure or parts of an enclosure of nonmetallic material shall have the mechanical strength
and durability and be so formed that the mechanical strength of the enclosure is at least equivalent to a
sheet metal enclosure of the minimum thickness specified in Table 3.1.

3.4.2 Among the factors to be considered when evaluating the acceptability of a nonmetallic enclosure of
parts are:

a) Flammability;

b) Mechanical strength;

c¢) Resistance to impact;

d) Moisture absorptive properties;

e) Dielectric strength insulation resistance, and resistance to arc tracking; and

f) Resistance to distortion at temperatures to which the material may be subjected under conditions
of anticipated use.

All these factors are to be considered with regard to aging. See the Tests of Polymeric Materials, Section
24.

3.4.3 When a polymeric enclosure is intended for connection of conduit, the connection shall comply with
the appropriate requirements for torque, bending, and pullout described in the Standard for Industrial
Control Equipment, UL 508.

3.5 Ventilating and acoustical openings

3.5.1  An opening in an enclosure (including perforated holes, louvers, and openings protected by means
of wire screening, expanded metal, or perforated covers) shall not permit passage of a 17/64-inch (6.7-
mm) diameter rod.

3.5.2 The wires of a screen shall not be less than 16 AWG (1.3 mm?). Except as noted in 3.5.3,
perforated sheet steel and sheet steel used for expanded-metal mesh shall not be less than 0.042 inch
(1.07 mm) in average thickness [0.046 inch (1.17 mm) thick when zinc coated].

3.5.3 When the indentation of a guard or enclosure will not alter the clearance between uninsulated live
parts, or between uninsulated movable live parts and grounded metal, or reduce spacings below the
minimum values given in Spacings, Section 10, 0.021 inch (0.53 mm) expanded-metal mesh [0.024 inch
(0.61 mm) when zinc coated] may be used, if:

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

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