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Preface

I This is the common ULSE and ULC Standard for Single and Multiple Station Heat Alarms. It is the First
edition of CAN/ULC 589, and the Eighth edition of ANSI/UL 539.

I This common Standard was prepared by ULSE Inc., ULC Standards, and the Joint ULSE/ULC Task
Group. The efforts and support of the Joint Task Group are gratefully acknowledged.

This Standard was formally approved by the ULC Standards Committee on Fire Alarm And Life Safety
Equipment And Systems and ULSE Technical Committee on Smoke Detectors and Alarms.
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INTRODUCTION
1 Scope

1.1 These requirements cover heat-actuated, single and multiple station heat alarms intended for indoor
installation in accordance with:

a) In Canada:
1) The National Building Code of Canada,

2) The National Fire Code of Canada,

b) In the United States:

3) The National Fire Alarm and Signaling Code, NFPA 72
2 Compongnts

2.1 Except s indicated in 2.2, a component of a product covered by this'standard shall cpbmply with the
requirements ffor that component.

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

a) Invplves a feature or characteristic not required.in the application of the conjponent in the
produgt covered by this standard, or

b) Is siperseded by a requirement in this standard.

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

2.4 Specific| components are incomplete in construction features or restricted in| performance
capabilities. $uch 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.

3 Units of Measurement

3.1 Values s$tated-without parentheses are the requirement. Values in parentheses are gxplanatory or
approximate information.

4 Referenced Publications

4.1 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.

4.2 The following publications are referenced in this Standard:
ASTM International
ASTM B117, Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM MNL 12, Manual on the Use of Thermocouples in Temperature Measurement
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Binational

CSA C22.2 No. 153/UL 310, Electrical Quick-Connect Terminals

CSA Group

CSA 22.1, Canadian Electrical Code, Part |, Safety Standard for Electrical Installations
CSA C22.2 No. 0.17, Evaluation of Properties of Polymeric Materials

CSA C22.2 No. 65, Standard for Wire Connectors

CSA C22.2 Nq. 158, Terminal Blocks
Department df Defense

MIL-STD-1916, DoD Preferred Methods for Acceptance of Product
(MIL STD 105| Sampling Procedures and Tables for Inspection by Afttributes)

MIL-HDBK 21fF, Reliability Prediction of Electronic Equipment
(MIL-HDBK 217B, Reliability Prediction of Electronic Equipment)

MIL-STD 750k, Test Methods for Semiconductor Devices

MIL-STD 883H, Test Methods Standard Microcircuits

(MIL-STD 883K, Test Methods Standard Microcircuits)
(MIL-STD 883D, Test Methods Standard Microcircuits)
(MIL-STD 883B, Test Methods Standard Micro€ircuits)
IEC

IEC 61000-4-%, Electromagnetic €ompatibility (EMC) Part 4-5: Testing and Measurements|Techniques —
Surge Immunity Test

NFPA

NFPA 70, Natipnal Efectrical Code

NFPA 72, Natiorat Fire Afarrmard-Sigrating Code

NRCC

National Building Code of Canada

National Fire Code of Canada

UL Standards

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

UL 486A-486B, Wire Connectors
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UL 486E, Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors

UL 746E, Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized Fibre, and

Materials Use

d in Printed Wiring Boards

UL 1059, Terminal Blocks

5 Glossary
5.1

5.2 ALARM

For the purpose of this standard the following definitions apply.

SIGNAL

An audihla cianal that lacte ot laact hwn combleta-cveles-of the-tam
H-aHeBe-SighattHat e Stsat18aSt+tW FRprete-cyer8s-otHe-teth

poral pattern to

indicate an er]

5.3 COMPQ

and whose failure is supervised when failure of the component affects the fintended o

sensitivity, or
heaters, funct

5.4 COMPQ
is not supervi
hours and det

5.5 HEATA
an alarm sou
integral packa

5.6 LOW BA
results in an g

5.7 MANUF
documentatio|
necessary in
component.

(Reproduced wit|
Protection Assod
is represented on

hergency fire condition.

NENT, LIMITED LIFE — A component that is expected to fail and be period

cally replaced
peration, heat

both. Typical examples of such components include incandescent lamps, glectronic tube

onal heating elements, and batteries. See also Component Failure, 28.4.

NENT, RELIABLE — A component that is not expected to fail or be periodically
5ed. A reliable component shall have a predicted failure rate of 2.5 or less faild
ermined for a “Ground Fixed” (GF) environment by'MIL-HDBK 217F, or equiva

| ARM, SINGLE STATION — A self-contained fire alarm device comprising of
nding device, and a stored energy source' (wound spring or battery) incorg

ge.

A\TTERY TROUBLE POINT — Any,combination of battery voltage and series
udible trouble signal from a battery-operated alarm.

A

g

NCTURER'S PUBLISHED INSTRUCTIONS Published installation
h provided for each, product or component. The documentation includes

replaced and
res per million
ent.

A heat sensor,
orated in one

esistance that

nd operating
directions and

formation for the~intended installation, maintenance, and operation of the product or

h permission from NFPA 72®-2021, National Fire Alarm and Signaling Code® Copyright © 2
ation. This teprinted material is not the complete and official position of the NFPA on the referen
ly by theistandard in its entirety which may be obtained through the NFPA website at www.nfpa.or

18, National Fire
ed subject, which

b.)

(NFPA 72® and
Quincy, MA.)

Association, Inc.,

5.8 MECHANICALLY-OPERATED-TYPE — A heat alarm having a temperature sensitive bimetal or
eutectic element and a spring-wound-type mechanism with clapper mounted within a bell housing. The
snap action of the bimetal or melting of the eutectic element releases the spring mechanism resulting in a
bell-type sound.

5.9 RISK OF ELECTRIC SHOCK - A risk of electric shock is determined to exist at any part, when:

a) The potential between the part and earth ground or any other accessible part is more than 42.4
volt peak and

b) The continuous current flow through a 1500 ohm resistor connected across the potential
exceeds 0.5 milliampere.
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5.10 RISKO

F FIRE — A risk of fire is determined to exist at any point in a circuit where:

a) The open circuit voltage is more than 42.4 volt peak, and the energy available to the circuit
under any condition of load, including short circuit, results in a current of 8 amperes or more after 1
min of operation or

b) A power of more than 15 watts is deliverable into an external resistor connected between the two

points.

5.11

TROUBLE SIGNAL — A visible or audible signal intended to indicate a fault or trouble condition.

5.12 UNCONDITIONED AREA - Enclosed spaces without continuous climate controls where an

individual spe
family living un

5.13 VOLTA
in this standar

a) Extr.
current
Class 2
battery

compli¢s with all the performance requirements of a Class 2 transformer. A circuit

from a
series
voltags

b) Haz
voltags

6 Manufacty

6.1 A copy
installation dr4d

purpose, a printed edition is notirequired.

6.2 The mar
manufacturer

the heat alarm|.

I\.;D tilllU. (EAGIIIP:UD ;IIL;;U\.;U dttdb: IU\.: galagca, uavvi opJaltto all\..lI dttibb doo!
it, cottages and cabins with combustible fuel appliances and/or fireplaces bab

S5E CLASSIFICATION — Unless otherwise indicated, all voltage and currént va
 are rms:

h-Low-Voltage Circuit — A circuit that has an AC voltage of not'mare than 30 vg
(AC) (42.4 volts peak) and maximum power of 100 volt-amperes, such as

or a circuit supplied by a combination of a transforméer'and fixed impedance,
supply circuit of more than 30 volts by connecting resistance or impedang

with the supply circuit to limit the voltage and” current, is not identified as
circuit.

Ardous-Voltage Circuit — A circuit havihg characteristics in excess of those of]
circuit.

rer’s Published Instructions

bf the installation and-operating instructions and related schematic wiring
wings shall be used'as a reference in the examination and test of the heat 3

o be requiired for proper and safe installation, testing, maintenance, operatig

transformer; or a circuit of not more than 30 volts direct current (DC) suppliel
t

pciated with a
ns, etc.)

lues specified

Its alternating
supplied by a
by a primary
hat as a unit,
at is derived
e, or both, in
an extra-low-

an extra-low-

liagrams and
larm. For this

ufacturer’s, published instructions shall include directions and information de¢emed by the

n, and use of

7 Temperatiire-Classifieation

7.1 Single and multiple station heat alarms are classified as to their temperature of operation. See Table
71.
Table 7.1
Temperature Classifications
Rating range
Temperature classification °C (°F)

Low 46 - 57 (115—134)

Ordinary 57-79 (135—174)

Intermediate 79-107 (175 —225)
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7.2 The maximum rating of a heat alarm shall not exceed 107 °C (225 °F).

7.2A The maximum installation temperature of a heat alarm shall be a minimum of 11.1 °C (20 °F) below
its operating temperature rating.

8 Alarm Reliability Prediction (Electrically-operated)

8.1 The maximum failure rate for heat alarm units shall be 4.0 failures per million hours as calculated by
a full part stress analysis prediction as described in of MIL-HDBK 217F or 3.5 failures per million hours as
calculated by a simplified parts count reliability prediction as described in MIL-HDBK 217F, or equivalent.
A "Ground Fixed" (GF) environment is to be used for all calculations. When actual equivalent data is

available fromthe manufacturer it shall be used in lieu of the projected data for the purpose of determining
reliability.

8.2 Any component whose failure results in energization of an audible trouble signal, engrgization of a
separate visugl indication (orange or yellow), de-energization of a power-on light;of:

a) Dogs not affect the normal operation or

b) Is eyaluated by specific performance tests included in this standard

does not require inclusion in the failure rate calculation. Examples’include the audible signal appliance,
thermostat, tgst switch, and battery contacts.

8.3 An integral or remote accessory, such as an integral{fansmitter or remote sounding appliance, is not
required to bg included in the reliability prediction except for those components whose failure affects the
normal operation of the heat alarm.

8.4 A custom integrated circuit used in a heat-alarm shall have a predicted failure rate of npt greater than
2.5 failures pgr million hours. The failure rate-is to be determined through evaluation of data jn a 3000-hour
burn-in test, or equivalent.
9 Batteries

9.1 Genera

9.1.1 When|a battery or set of batteries is used as the main source of power of a single or multiple station
heat alarm, it hall'comply to the requirements of the Battery Tests, Section 66.

9.1.2 Batterfesinctudedas part of amatarmT statt-beso focated-andmounted that termimals of cells are
prevented from coming in contact with uninsulated live parts, terminals or adjacent cells, or metal parts of
the enclosure as a result of shifting.

9.1.3 A battery compartment intended for use with rechargeable batteries which emit gases during
charging shall be provided with vent holes.

9.1.4 Ready access shall be available to the battery compartment to facilitate battery replacement,
without damage to the alarm components or disassembly of any part of the alarm, except for a cover or the
equivalent.

9.1.5 Connections of external wiring to a battery-operated single or multiple-station heat alarm, or to a
portable accessory, shall not be subjected to stress or motion during battery replacement, servicing, or
both. Removal of the alarm or accessory from the mounting support to replace a battery or to service the
unit shall occur only when the connected wiring is not subjected to flexing or stress.
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9.2 Battery connections

9.2.1 Lead or terminal connections to batteries shall be identified with the proper polarity, (plus or minus
signs), and provided with strain relief. It is not prohibited for the polarity to be indicated on the unit adjacent
to the battery terminals or leads.

9.2.2 Connections to battery terminals shall be either by a lead terminating in a positive snap action type
of clip, or a fixed butt type connection which applies a minimum of 6.6 N (1.5 Ib) force to each battery
contact, or equivalent. The connection shall consist of an unplated or plated metal which is resistant to the
corrosive action of the electrolyte.

9.2.3 Each lead of a clip-lead assembly used as part of a battery operated alarm shall be a minimum of
22 AWG (0.32|mm?) stranded wire with a minimum 0.4 mm (1/64 in) insulation.

9.3 Battery removal/deactivation indicator

9.3.1 RemoVal of a battery from a battery-operated (or AC with battery back-up)heat alarm| shall result in
a readily apparent and prominent indication. The indication shall consist of atleast one of the|following:

a) A warning flag that is exposed with the battery removed and.the)cover closed;
b) A hinged cover that is resistant to being closed with the/battery removed;

c) A sWing-out or pull-out battery compartment that.is resistant to being closed ufless it has a
battery|in place;

d) An audible or audible and tactile trouble signal on an AC powered smoke alarm with battery
back-up;

e) An grrangement to render the unit resistant to reinstallation; or

f) A locpl audible, local audible and\tactile, or local visual indication at the control pang

9.3.2 When & warning flag, or equivalent, is employed to comply with the requirement of 9.8.1, it shall be
marked as required in 73.2, Marking.

CONSTRUCTJON

10 Mounting

10 1 A heat blovis clhhall b ey A AA Aty o e~ ame Far A ity At At o Al A ol
. e Srian T PTrovige Uit o earntS o roartg oo a oonhtg o vvwailts

10.2 The means for mounting shall not result in any distortion of the heat alarm that alters its operating
characteristics.

MECHANICALLY OPERATED HEAT ALARMS

(Note: These requirements apply specifically to mechanically-operated alarms only)
11 Calibration

11.1 Any means for calibration or adjustment shall be guarded or sealed to reduce the risk of
manipulation by hand or ordinary tools. A thermal responsive element adjustment, if provided as part of a
unit, shall not be adjustable after shipment from the factory.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 539 2025.pdf

JANUARY 14, 2025 CAN/ULC 589:2025 ¢+ ANSI/UL 539 15

11.2 A calibration means is considered to be not accessible or apparent when it is not showing, not
exposed to manipulation by conventional tools, or not readily displaced. The complete concealment of
conventional tool-engaging means in a screw, such as a slot and a recessed head, by the use of solder or
brazing material is considered to prevent manipulation if the calibration means cannot be changed by
gripping with conventional tools and engagement or manipulation is prevented.

12 Materials
12.1 Diaphragms and spring parts shall be made of nonferrous material, such as phosphor bronze,

nickel, silver, or of ferrous materials. If ferrous materials are used, they shall be hermetically sealed or
plated to protect against corrosion.

12.2 A heat
protected agd
described in §

12.3 All exp
enameling, gé

13 Operatin

13.1 Them
binding.

13.2 A gear
be provided

applied withojit impairing the operation of the mechanism.

14 Mechanical Assembly

14.1  Any sg
capable of be

14.2 A heat
14.3 Anobs

foreign bodies
the openings

sensing element, provided that it is used as the operating member of a heat
inst conditions it is likely to be exposed to when in service, as represente
ections 25 — 71 of this standard.

bsed parts whose required performance can be impaired by corfosion shall b
Ivanizing, sherardizing, plating, or other means determined to.be-equivalent.

g Mechanisms

train driving spring shall be securely anch@red at each end. The spring windir]
vith a positive stop to limit the winding\or shall withstand the maximum for

rvicing or restoration operations intended to be made by the user shall t
ng accomplished with ordinary hand tools.

or materials into sounding devices that could prevent their operation. The ma3
shall be 3.2 mm (1/8 in). The obstruction means is to be attached securely in

hlarm, shall be
d by the tests

e protected by

bving parts of a heat alarm shall have sufficient play ‘at bearing surfaces to protect against

g means shall
ce likely to be

e simple and

alarm shall be so,constructed that parts will not become displaced during or affer installation.

truction means, such as a wire mesh screen, shall be provided to protect against the entry of

ximum size of
place. See the

Vibration Test

Section 38.

15 Power S

15.1

upervisory Feature

A means shall be provided on a unit to automatically indicate that operating power is not available.

The indication may be in the form of a flag, target, sight glass, change in mounting position of the heat
alarm, or other means determined to be equivalent.

ELECTRICALLY OPERATED HEAT ALARMS

16 Remote

16.1
apply also for
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17 Supplementary Signaling Features

17.1 A supplementary signaling feature, such as a transmitter for remote signaling, included integral with
a single or multiple station heat alarm, is to be compatible with the device(s) with which it is intended to be
used, and the remote signaling device(s) shall be intended for fire alarm application.

18 Servicing and Maintenance Protection

18.1 General

18.1.1 An uninsulated live part of a high-voltage circuit and hazardous moving parts within the enclosure

shall be locat s performing
service functigns with the equipment energized.

18.1.2 Manupl switching devices may be located or oriented with respect to uninsulated live parts or
hazardous mg@ving parts so that manipulation of the mechanism can be accomiplished [n the normal
direction of ag¢cess if uninsulated live parts or hazardous moving parts are not located i front (in the
direction of adqcess) of the mechanism, or not located within 150 mm (5,9\in) of any side jor behind the
mechanism, upless guarded.

18.1.3 Inde
be considered

rmining compliance with 18.1.2 only uninsulated liveyparts in circuits above B0 Vrms shall

18.1.4 An electrical component that requires examination, replacement, adjustment, |servicing, or
maintenance With the alarm energized shall be located(and mounted with respect to othef components
and grounded|metal so that it is accessible for such sekvice without subjecting the user to anlelectric shock
from adjacent|uninsulated high-voltage live parts.@r unintended contact to adjacent hazardous moving
parts.

18.1.5 Otherarrangements of location.af components and/or guarding shall be also accgptable where
electrical components are accessible for service as indicated by 16.1, Remote accessories.

18.1.6 The following shall not bé&considered uninsulated live parts:

a) Coils of controllers;y relays, and solenoids, and transformer windings, when the coils and
windings are proyided with insulating overwraps;

b) Enclpsed.motor windings;

c) Terminals and splices with suitable insulation and

d) Insulated wire.
18.2 Sharp edges

18.2.1 An edge or corner of an enclosure, opening, frame, guard, knob, handle, or other similar
projection of a heat alarm shall be smooth and rounded so as not to result in a cut-type injury when
contacted during use or user maintenance.
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19 Enclosure

19.1 General

19.1.1  The enclosure of a heat alarm shall be constructed to resist the abuses encountered in service.
The degree of resistance to abuse inherent in the alarm shall preclude total or partial collapse with the
attendant reduction of spacings, loosening or displacement of parts, and other defects that, alone or in
combination, present a risk of fire, electric shock, or injury to persons.

19.1.2 Enclosures for individual electrical components, outer enclosures, and combinations of the two

shall be evalu

ated in determining compliance with the requirement of 19.1.1.

19.1.3 All el
shall be enclq
for field-wiring

19.1.4 The ¢nclosure of a heat alarm shall be provided with means for mounting in the ints

Any fittings,

disassembling any operating part of the alarm. The removal of a complétely assembled pa

mount the ala

19.1.5 Whe
provision for
for mounting

19.2 Castn]

19.2.1 The
enclosures. G
used only wh
the shape of
determined tg

I‘n

pctrical parts of a heat alarm, including a separate power supply, except for
sed to provide protection against contact with uninsulated live parts. A-sepa
terminals to be enclosed by a back box is not required.

such as brackets or hangers, required for mounting meanssshall be acce

rm is not identified as disassembly of an operating part,

h the heat alarm is intended for permanent connection, the enclosure sha
e connection of metal-clad cable, conduit, or, nenmetallic sheathed cable, or
an outlet box.

etal enclosures

hickness of cast metal for an enclosure shall be as indicated in Table 19
ast metal having a thickness 0.8°mm (1/32 in) less than that indicated in Tabls
bn the surface under consideration shall be curved, ribbed, or otherwise reinfq
the surface, size of the surface, or both, are such that equivalent mechani
be provided.

Table 19.1
Cast-metal Enclosures

blug-in blades,
rate enclosure

nded manner.
ssible without
nel or cover to

Il either have
have provision

11, Cast metal
e 19.1 shall be
rced, or when
cal strength is

Minimum thickness

Die-cast metal, Cast metal othe|r than die-cast,

Usa,—or'dim'ensivrrsof'afca involved mmT (;II) mm | (|n)
Area of 155 cm? (24 square inches) or less and having no 1.6% (1/16) 3.2 (1/8)
dimension greater than 152 mm (6 in)
Area greater than 155 cm? (24 square inches) or having any 24 (3/32) 3.2 (1/8)
dimension greater than 152 mm (6 in)
At a threaded conduit hole 6.4 (1/4) 6.4 (1/4)
At an unthreaded conduit hole 3.2 (1/8) 3.2 (1/8)

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

19.2.2

If threads for the connection of conduit are tapped all the way through a hole in an enclosure wall,

or if an equivalent construction is used, there shall be not less than 3.5 nor more than 5 threads in the
metal, and the construction shall be such that a standard conduit bushing can be properly attached.
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19.2.3 If 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 3.5 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.

19.3 Sheet metal enclosures

19.3.1 The thickness of sheet metal used for the enclosure of an alarm shall not be less than that
indicated in Table 19.2, Sheet metal enclosures. If sheet metal of two gauge size lesser thickness is used,
the surface under consideration shall be curved, ribbed, or otherwise reinforced, or the shape of the
surface, size of the surface, or both shall be such that equivalent mechanical strength is determined to be
provided.

Table 19.2
Sheet Metal Enclosures

Maximurh dimensions of enclosure Minimum thickness of sheet metal
Steel

Length or width Area Zinc-coated Uncoated Brass| or aluminum

mm (in) cm? (in?) mm (in) GSG|,mm (in) MSG| mm (in) AWG

305 12) 581 (90) 0.86 (0.034) 20 Y 081 (0.032) 20 | 1.14 | (0.045) 16

610 24) 2322 (360) 114 (0.045) 48| 1.07 (0.042) 18 | 1.47 | (0.058) 14

1219 48) 7742 (1200) 142  (0.056)7; 16 | 1.35 (0.053) 16 | 1.91 | (0.075) 12

1524 60) 9678 (1500) 178 (0.070) 14 | 1.70 (0.067) 14 | 2.41 | (0.095) 10
Over 1524  (Oler 60) | (Over 9678) (Over 1500) | 2.46_((0.097) 12 | 2.36 (0.093) 12 | 3.10 | (0.122) 8

19.3.2 At anly point where conduit or metal-clad cable is to be attached, sheet metal|shall have a
thickness of npt less than 0.81 mm (0.032.in) when of uncoated steel, not less than 0.86 fnm (0.034 in)
when of galvanized steel, and not lessthan 1.14 mm (0.045 in) when of nonferrous metal.

19.3.3 A ferrpus plate or plugclosure for an unused conduit opening or other hole in the epclosure shall
have a thickness not less than0.69 mm (0.027 in) or 0.81 mm (0.032 in) nonferrous matal for a hole
having a 34.9 mm (1-3/8 in)\diameter maximum dimension.

19.3.4 A closgure for'ahole larger than 34.9 mm (1-3/8 in) diameter shall have a thicknesg equal to that
required for thie enclosure of the device or a standard knockout seal shall be used. Such plates or plugs
shall be securgly. mounted. See 23.1.1, Mounting of components.

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

19.3.6 A knockout shall be provided with a surrounding surface for seating of a conduit bushing, and
shall be located so that installation of a bushing at any knockout used during installation does not result in
spacings between uninsulated live parts and the bushing of less than those indicated in Spacings, Section
24.

19.4 Nonmetallic enclosures

19.4.1 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 mechanical
strength of the enclosure shall be at least equivalent to a sheet metal enclosure of the minimum thickness
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specified in Table 19.2, Sheet metal enclosures or Table 19.3, Thickness of glass covers. See also the
Tests of Thermoplastic Materials, Section 60.

19.4.2 The continuity of any grounding system intended for an alarm connection shall not rely on the
dimensional integrity of the nonmetallic material.

19.4.3 Polymeric materials used for an enclosure shall comply with the following requirements:

a) Enclosures containing parts including a risk of fire — minimum flammability rating of 5VA or V-0
and compliance with the Flame Test 127 mm (5 in) as described in 60.3.1 — 60.3.6.

b) Enclosures containing power limited circuits with a voltage not exceeding 30 volts AC, 42.4

volts-p

¢) Eng
volts [
as des

d) Eng
flamm

19.4.4 For 1
Materials for H

19.5 Ventildting openings

19.5.1 Venti

of wire screening, expanded metal, or-perforated covers, shall be of such size or shape tH
ssage of a rod having ‘a diameter of 3.6 mm (9/64 in) for circuits greater than 30 V rms

will permit pa
(42.4 V peak
openings shg
provided for
components
paragraph ap

1 0. L. DL - - £l lava b . £
Cdn\, Ul OU VUILS DU = TTHInrrmuiTi IIaIIIIIIdIJIIILy Idl.llly UlI.
1) V-2, or

2) HB and successful completion with the Flame test — 19-mm~(3/4-in), a
60.2.1 — 60.2.6;

losures containing circuits with a voltage not exceeding 30 volts AC, 42.4 vo
C — minimum flammability rating of HB and compliance with the Flame Test 1
cribed in 60.2.1 — 60.2.6.

bbility rating of HB.

9.4.3, Flammability ratings are defined in.the Standard for Tests for Flamma
Parts in Devices and Appliances, UL 94

ating openings in an enclosure including holes, louvers, and openings prote

. An enclosure forya fuse(s) or other overload protective device provided V
Il afford adeqUate protection against the emission of flame or molten mg
he cleaning_of* internal parts shall be arranged to prevent damage to fund
juring such-cleaning operations. For units equipped with a cover, the requir|
bly with'the cover open for circuits greater than 30 V rms (42.4 V peak).

5 described in

ts-peak, or 60
9 mm (3/4 in),

losures containing circuits powered by batteries\with energy limited to 15 waltts — minimum

bility of Plastic

ted by means
at no opening

vith ventilating
tal. Openings
tional internal
ements of this

19.5.2 Exce|

than 1.0 mm (0.039 in) in average thickness, 1.2 mm (0.047 in) when zinc coated.

ptas noted in 19.5.3, perforated sheet metal used for expanded metal mesh sh

all not be less

19.5.3 When the indentation of the guard enclosure does not alter the clearance between uninsulated
live parts and grounded metal so as to reduce spacings below the minimum values required, 0.5 mm (0.02
in) expanded metal mesh or perforated sheet metal 0.61 mm (0.024 in) when zinc coated can be used
under the following conditions:

a) The exposed mesh on any one side or surface of the product has an area of not more than 465
cm? (72 in?) and has no dimension greater than 305 mm (12 in) or

b) The width of an opening so protected is not greater than 88.9 mm (3.5 in).

19.5.4 The wires forming a screen protecting high-voltage current-carrying parts shall not be smaller
than 16 AWG (1.3 mm?) and the screen openings shall not be greater than 3.2 cm? (1/2 in?) in area.
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19.6 Covers

19.6.1

hinged, sliding, pivoted, or similarly attached when:

An enclosure cover, other than the type usually employed over the sensing chamber, shall be

a) It provides ready access to fuses or any other overcurrent protective device, the intended
protective functioning of which requires renewal or

b) It is required that the cover be opened periodically in connection with the intended operation of
the alarm.

For the purpose of this requirement, intended operation is determined to be operation of a switch for

testing, or for
requires such

Exception: Th
battery as the

secured by an
tab with one s

19.6.3 Whe
the alarm is in
readily remov
See 19.6.3 (bH

Exception: Th
cleaning, main
servicing.

19.6.4 Ahin
portions of int
to prevent cirg
"CAUTION" «
alarm employ
« Fusible(s) a

ction in connection with its intended performance.

requirement does not apply to the battery replacement aspect of acheat alarr
ain or standby supply.

r that is intended to be removed only for periodic cleaning of the sensing cha
one of the following or equivalent means: positive snap gatch, plug-in or twis
rew, or two or more screws.

a heat alarm cover is not intended to be removed for cleaning, maintenance
ended to be returned to the factory for servicing} the cover shall be secured s
d. Exposed screw slots or nuts, other than atamper-proof type, shall be sealg
) for supplementary marking.

ese requirements do not apply when the heat alarm cover is intended to be
tenance, or both, even though.the alarm is intended to be returned to the mg

ied cover is not required'where the only fuse(s) enclosed is intended to provids

rnal circuits, such as.employed on a separate printed-wiring board or circuit
uit damage resulting-from a fault. The use of such a fuse(s) shall occur only W
MISE EN GARDE » and the following or equivalent marking is located on th
ng high-voltage circuits: "Circuit Fuse(s) Inside — Disconnect Power Prior
| 'intérieur~Déconnecter avant de procéder a L'entretien ».

19.6.5 Ahin

ed-cover shall be provided with a latch, screw, or catch to hold it closed. An u

eat alarm that

n employing a

mber shall be
t action, snap

, or both, and
o that it is not
bd or covered.

b removed for
nufacturer for

e protection to
subassembly,
hen the word
e cover of an
To Servicing"

nhinged cover

shall be securgly.held in place by screws or the equivalent.

19.7 Glass panels

19.71

Glass covering an enclosure opening shall be held securely in place so that it is not capable of

being displaced in service and shall provide mechanical protection of the enclosed parts. The thickness of
a glass cover shall not be less than that indicated in Table 19.3, Thickness of Glass Covers.

19.7.2 A transparent material other than glass employed as a cover over an opening in an enclosure

shall:

a) Be mechanically equivalent to that of glass,

b) Not become a fire hazard or distort and
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