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Preface

This is the common UL and ULC Standard for Single and Multiple Station Heat Alarms. It is the First

edition of CAN/ULC 589, an

d the Eighth edition of ANSI/UL 539.

This common Standard was prepared by Underwriters Laboratories Inc., ULC Standards, and the Joint
UL/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 an

d UL Standard Technical Panel on Smoke Detectors and Alarms.

Only metric S| units of meas
value in other units in pare
requirement.

In Canada, there are two o

and English. Attention is dfawn to the possibility that some Canadian authorities may require additiona

markings and/or installation
Annexes A and C, are ident

Annexes B and D, identified

Note: Although the intended prim
responsibility of the users of the st3

Level of Harmonization

This Standard is publishe

standard is a standard that is the same in technical content except for conflicts in Codes ang

Governmental Regulations.
Interpretations

The interpretation by the st
be based on the literal text
rules of the standards devel
identified, a revision shall

4 ol tlos (a¥) pu | ol LE l £ - £o11 ol o
UTTITITTIU Al UoTU TIT UTo vdiiudiuU. 1TThd valutT TUT TTITAOSUI TITITTIU 1O TUINTUVWTU Uy
htheses, the second value may be approximate. The first stated value is-thg
fficial languages, English and French. All safety warnings must bejin French

instructions to be in both official languages.
fied as normative, forms mandatory parts of this Standard.

as informative, is for informational purposes only:

bry application of this standard is stated in its scope/it;is important to note that it remains thq
ndard to judge its suitability for their particular purpese:

i as an identical standard .between UL and ULC Standards. An identica

Presentation shall be ward for word except for editorial changes.

bndards development organization of an identical or equivalent standard shal
to determiine’compliance with the standard in accordance with the procedura
ppmentorganization. If more than one interpretation of the literal text has beer

organizations to more accurately reflect the intent.

be.proposed as soon as possible to each of the standards developmen
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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 Stats

3) The Natior
2 Components

2.1 Except as indicated in
requirements for that compd

2.2 Acomponentis notre

a) Involves a featufe or characteristic not required in the application of the component in theg

product covered by t

b) Is superseded by

2.3 A component shall be
use.

2.4 Specific components
capabilities. Such compon
temperatures not exceeding

3 Units of Measurement

3.1 Values stated without
approximate information.

PS:

al Fire Alarm and Signaling Code, NFPA 72

2.2, a component of a product covered by this standard shall’'comply with the
nent.

uired to comply with a specific requirement that:

his standard, or

B requirement in this standard.

used in accordance with its rating established for the intended conditions o

are incomplete in .construction features or restricted in performancs
ents are intended.for use only under limited conditions, such as certair
specified limits, and'shall be used only under those specific conditions.

parenthéses are the requirement. Values in parentheses are explanatory o

4 Referenced Publications

4.1
interpreted as referring to th

Any undated reference to a code or standard appearing in the requirements of this standard shall be

e 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,

CSA Group

Electrical Quick-Connect Terminals

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 No. 158, Termin
Department of Defense

MIL-STD-1916, DoD Preferr
(MIL STD 105, Sampling Prd

MIL-HDBK 217F, Reliability
(MIL-HDBK 217B, Reliability

MIL-STD 750E, Test Method

MIL-STD 883H, Test Method
(MIL-STD 883K, Test Metho
(MIL-STD 883D, Test Metho
(MIL-STD 883B, Test Metho
IEC

IEC 61000-4-5, Electromag
Surge Immunity Test

NFPA

NFPA 70, National Electrica

b/ Blocks

ed Methods for Acceptance of Product
cedures and Tables for Inspection by Attributes)

Prediction of Electronic Equipment
Prediction of Electronic Equipment)

s for Semiconductor Devices

s Standard Microcircuits

/s Standard Microcircuits)
s Standard Microcircuits)
s Standard Microcircuits)

petic Compatibility (EMC) Part 4-5: Testing and Measurements Techniques —

Code

NFPA 72, National Fire Alar

NRCC

Tarnd-Sigrating Code

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 Used in Printed Wiring Boards

UL 1059, Terminal Blocks
5 Glossary
5.1

5.2 ALARM SIGNAL — An

For the purpose of this standard the following definitions apply.

indicate an emergency fire ¢

5.3 COMPONENT, LIMIT
and whose failure is supe
sensitivity, or both. Typical

heaters, functional heating ¢lements, and batteries. See also Component Failure, 28.4.

5.4 COMPONENT, RELIA
is not supervised. A reliable
hours and determined for a

5.5 HEAT ALARM, SINGL
an alarm sounding device,
integral package.

5.6 LOW BATTERY TRO
results in an audible trouble

5.7 MANUFACTURER'S
documentation provided fg
necessary information for
component.

(Reproduced with permission fron
Protection Association. This reprin
is represented only by the standarg

croroiot

ondition.

ED LIFE — A component that is expected to fail and be periodically- replaceg
rvised when failure of the component affects the intended operation, hea
examples of such components include incandescent lamps, electronic tube

BLE — A component that is not expected to fail or be périodically replaced ang
component shall have a predicted failure rate of 2.50n less failures per million
‘Ground Fixed” (GF) environment by MIL-HDBK 217F, or equivalent.

E STATION — A self-contained fire alarm device comprising of a heat sensor
and a stored energy source (wound spring or battery) incorporated in one

JBLE POINT — Any combination-of battery voltage and series resistance tha
signal from a battery-operated alarm.
PUBLISHED INSTRUCTIONS - Published installation and operating
r each product or eomponent. The documentation includes directions and
the intended installation, maintenance, and operation of the product o

h NFPA 72®-2021, National Fire Alarm and Signaling Code® Copyright © 2018, National Firg
ed material\is not the complete and official position of the NFPA on the referenced subject, whicli
in its entirety which may be obtained through the NFPA website at www.nfpa.org.)

(NFPA 72® and National Fire Alar
Quincy, MA.)

5.8 MECHANICALLY-OPERATED-TYPE — A heat alarm having a temperature sensitive bimetal or

eutectic element and a spr

ing-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 RISK OF FIRE —Arris

k 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 spends time. (Exgmptes-inctude—attached—garages;crawtspaces—and—atticsassociated-with—=q

family living unit, cottages ar

5.13 VOLTAGE CLASSIFI
in this standard are rms:

a) Extra-Low-Voltage
current (AC) (424 v
Class 2 transformer;

battery; or a circuit syipplied by a combination of a transformer and fixed impedance, that as a unit,

complies with all the
from a supply circuif
series with the supp
voltage circuit.

b) Hazardous-Voltag
voltage circuit.

6 Manufacturer’s Published Instructions

6.1 A copy of the installa
installation drawings shall b
purpose, a printed edition is

6.2 The manufacturer’s pu
manufacturer to be required
the heat alarm.

d cabins with combustible fuel appliances and/or fireplaces, barns, etc.)

CATION — Unless otherwise indicated, all voltage and current values-specified

Circuit — A circuit that has an AC voltage of not more than 30"Volts alternating
blts peak) and maximum power of 100 volt-amperes, such_as supplied by a
or a circuit of not more than 30 volts direct current (DC) supplied by a primary

performance requirements of a Class 2 transformer. A circuit that is derived
of more than 30 volts by connecting resistan¢e or impedance, or both, in
ly circuit to limit the voltage and current, is not identified as an extra-low-

b Circuit — A circuit having characteristics in excess of those of an extra-low-

ion and operating instructions and related schematic wiring diagrams and
b used as a reference in the examination and test of the heat alarm. For this
hot required.

blished instructions shall include directions and information deemed by the
for proper and safe installation, testing, maintenance, operation, and use of|

7 Temperature Classific

7.1 Single and multiple station heat alarms are classified as to their temperature of operation. See Table
7.1.
Table 7.1
Temperature Classifications
Rating range, Maximum ceiling temperature,
Temperature classification °C (°F) °C (°F)
Low 46 - 57 (115-134) 35 (95)
Ordinary 57-79 (135—174) 46 (115)
Intermediate 79-107 (175-225) 68 (155)
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7.2 The maximum rating of a heat alarm shall not exceed 107 °C (225 °F).
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 from the 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, energization of a
separate visual indication (qrange or yellow), de-energization of a power-on light, or:

a) Does not affect the normal operation or

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

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

8.3 An integral or remote @ccessory, such as an integral transmitter or remote)sounding appliance, is no
required to be included in the reliability prediction except for those components whose failure affects thq
normal operation of the heat alarm.

8.4 A custom integrated circuit used in a heat alarm shall have a prédicted failure rate of not greater thar
2.5 failures per million hourg. The failure rate is to be determined through evaluation of data in a 3000-hou
burn-in test, or equivalent.

9 Batteries
9.1 General

9.1.1  When a battery or sgt of batteries is used as the main source of power of a single or multiple statior]
heat alarm, it shall comply t¢ the requirements of the Battery Tests, Section 66.

9.1.2 Batteries included ap part of'an alarm shall be so located and mounted that terminals of cells arg
prevented from coming in cpntact-with uninsulated live parts, terminals or adjacent cells, or metal parts o
the enclosure as a result of phifting.

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?) strandeld 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 prom|nent indication. The indication shall consist of at least one of the following:

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

c) A swing-out or pyll-out battery compartment that is resistant to being closed unless it has a
battery in place;

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

e) An arrangement td render the unit resistant to reinstallation; or

f) A local audible, locgl audible and tactile, or local-visual indication at the control panel.

9.3.2 When a warning flag| or equivalent, is employed to comply with the requirement of 9.3.1, it shall be
marked as required in 73.2, Marking.

CONSTRUCTION

10 Mounting

10.1 A heat alarm shall be provided-with-a-meansformeunting-eitherto-a—ceilingorwalk

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.
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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 sensing element, provided that it is used as the operating member of a heat alarm, shall-be
protected against conditions it is likely to be exposed to when in service, as represented by the-testq
described in Sections 25 — 11 of this standard.

12.3 All exposed parts wHose required performance can be impaired by corrosion shall be/protected by
enameling, galvanizing, shgrardizing, plating, or other means determined to be equivalent.

13 Operating Mechanisms

13.1  The moving parts of|a heat alarm shall have sufficient play at bearing\surfaces to protect agains
binding.

13.2 A gear train driving spring shall be securely anchored at each.gnd. The spring winding means shal
be provided with a positivg stop to limit the winding or shall withstand the maximum force likely to bd
applied without impairing th¢ operation of the mechanism.

14 Mechanical Assembly

14.1  Any servicing or regtoration operations intended to be made by the user shall be simple and
capable of being accomplisiped with ordinary hand tools.

14.2 A heat alarm shall bg so constructedthat parts will not become displaced during or after installation

14.3 An obstruction meang, such as.a-wire mesh screen, shall be provided to protect against the entry o
foreign bodies or materials [nto sounding devices that could prevent their operation. The maximum size o
the openings shall be 3.2 mm (1/8.in). The obstruction means is to be attached securely in place. See thg
Vibration Test, Section 38.

15 Power Supervisory Feature

15.1 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 Accessories

16.1 Unless specifically indicated otherwise, the construction requirements specified for an alarm shall
apply also for any remote accessories with which it is to be used.
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17 Supplementary Signaling Features

171

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 signali

ng device(s) shall be intended for fire alarm application.

18 Servicing and Maintenance Protection

18.1 General

18.1.1 An uninsulated live
shall be located, guarded,
service functions with the eq

18.1.2 Manual switching
hazardous moving parts s
direction of access if unins
direction of access) of the
mechanism, unless guarded

18.1.3 In determining com
be considered.

18.1.4 An electrical comp
maintenance with the alarm
and grounded metal so that
from adjacent uninsulated |
parts.

18.1.5 Other arrangement
electrical components are ag

18.1.6 The following shall mot be considered.uninsulated live parts:

a) Coils of controlle
windings are provide

b) Enclosed motor wi

part of a high-voltage circuit and hazardous moving parts within the enclosure

ipment energized.

evices may be located or oriented with respect to uninsulated live_parts or
that manipulation of the mechanism can be accomplished in the’ normal
lated live parts or hazardous moving parts are not located inVfront (in the
echanism, or not located within 150 mm (5.9 in) of any side.or behind the

pliance with 18.1.2 only uninsulated live parts in ciretits above 30 Vrms shall

onent that requires examination, replacement, adjustment, servicing, or
energized shall be located and mounted with respect to other components
t is accessible for such service without subjecting the user to an electric shock
igh-voltage live parts or unintendedZecontact to adjacent hazardous moving

5 of location of components and/or guarding shall be also acceptable where
cessible for service as indicated by 16.1, Remote accessories.

rs, relays, and-solenoids, and transformer windings, when the coils and
 with insulating overwraps;

hdings;

¢) Terminals and spli

es 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 evaluated in determining compliance with the requirement of 19.1.1.

19.1.3 All electrical parts
shall be enclosed to provid
for field-wiring terminals to &

19.1.4 The enclosure of a
Any fittings, such as brac
disassembling any operatin
mount the alarm is not ident

19.1.5 When the heat alarm is intended for permanent connection, the enclosure shall either havs

provision for the connection
for mounting on an outlet bg

19.2 Cast metal enclosu

19.2.1 The thickness of ¢
enclosures. Cast metal hav
used only when the surfaceg
the shape of the surface, s
determined to be provided.

bf a heat alarm, including a separate power supply, except for plug-in bladés
b protection against contact with uninsulated live parts. A separate enclesure
e enclosed by a back box is not required.

heat alarm shall be provided with means for mounting in the intended manner]
ets or hangers, required for mounting means shall be accessible withou
g part of the alarm. The removal of a completely assembléed panel or cover tq
fied as disassembly of an operating part.

of metal-clad cable, conduit, or nonmetallic sheathed cable, or have provisior
X.

es

ast metal for an enclosure shall be as indicated in Table 19.1, Cast meta
ng a thickness 0.8 mm (1/32 in)Jess than that indicated in Table 19.1 shall be
under consideration shall-be;curved, ribbed, or otherwise reinforced, or wher
ize of the surface, or hoth, are such that equivalent mechanical strength is

Table 19.1
Cast-metal Enclosures
Minimum thickness
Die-cast metal, Cast metal other than die-cast,

Use, or dimensiondof-area-involved mm {in) mm (in)
Area of 155 cm? (24 square inches) or less and having no 1.62 (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)

@ 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

Maximum dimensions ofknclosure 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 | 0.81 (0.032))20 | 1.14 (0.045) 16

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

1219 (48) 7742 (1200) 142 (0.056) 16 | 1.35 40.053) 16 | 1.91 (0.075) 12

1524 (60) 9678 (1500) 178  (0.070) 14 | 1.70\.%0.067) 14 | 241  (0.095) 10
Over 1524  (Over 60) | (Over9478) (Over1500) | 2.46  (0.097) 12 |:236 (0.093) 12 | 3.10 (0.122) 8

19.3.2 At any point wherg conduit or metal-clad cable ‘is“to be attached, sheet metal shall have a
thickness of not less than 0}81 mm (0.032 in) when of uncoated steel, not less than 0.86 mm (0.034 in)
when of galvanized steel, and not less than 1.14 mm((0;045 in) when of nonferrous metal.

19.3.3 A ferrous plate or p|ug closure for an unused conduit opening or other hole in the enclosure shall
have a thickness not less than 0.69 mm (0.027 in) or 0.81 mm (0.032 in) nonferrous metal for a hole
having a 34.9 mm (1-3/8 in) gliameter maximum dimension.

19.3.4 A closure for a hold larger than 34.9 mm (1-3/8 in) diameter shall have a thickness equal to that
required for the enclosure of the ‘device or a standard knockout seal shall be used. Such plates or plugs
shall be securely mounted. $ee'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-peak, or 60 volts BE=minimum ﬂalllllldlui“ty |ati||9 of:

1) V-2, or

2) HB and spccessful completion with the Flame test — 19-mm (3/4-in), as desecribed in
60.2.1 - 60.2,6;

c) Enclosures contalning circuits with a voltage not exceeding 30 volts AC, 42.4\volts-peak, or 6(
volts DC — minimum| flammability rating of HB and compliance with the Flame(Test 19 mm (3/4 in)
as described in 60.2|1 — 60.2.6.

d) Enclosures contajning circuits powered by batteries with energy limited to 15 watts — minimun
flammability rating of HB.

19.4.4 For 19.4.3, Flammability ratings are defined in the Standard.for Tests for Flammability of Plastid
Materials for Parts in Devicgs and Appliances, UL 94.

19.5 Ventilating openings

19.5.1 Ventilating openings in an enclosure including-holes, louvers, and openings protected by means
of wire screening, expandefd metal, or perforated covers, shall be of such size or shape that no opening
will permit passage of a rqd having a diametetr.of 3.6 mm (9/64 in) for circuits greater than 30 V rms
(42.4 V peak). An enclosufe for a fuse(s) arother overload protective device provided with ventilating
openings shall afford adequate protectioh against the emission of flame or molten metal. Openings
provided for the cleaning ¢f internal parts shall be arranged to prevent damage to functional interna
components during such cleaning operations. For units equipped with a cover, the requirements of this
paragraph apply with the cojer open for circuits greater than 30 V rms (42.4 V peak).

19.5.2 Except as noted in [19.5.3, perforated sheet metal used for expanded metal mesh shall not be less
than 1.0 mm (0.039 in) in average thickness, 1.2 mm (0.047 in) when zinc coated.

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

hinged, sliding, pivoted, or si

a) It provides ready

milarly attached when:

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 req

uirement, intended operation is determined to be operation of a switch for

testing, or for silencing an a
requires such action in conn

Exception: This requirement
battery as the main or stand

19.6.2 A cover that is inten
secured by any one of the fd
tab with one screw, or two o

19.6.3 When a heat alarm
the alarm is intended to be 1
readily removed. Exposed s
See 19.6.3 (bb) for supplem

Exception: These requiremsg
cleaning, maintenance, or b
servicing.

.Ju'l'uic Diyl |a= UIUV;L,U Ul upclatiun Uf alty Ut; ITT CUTTIPUTICI It Uf d :IUdt aidllll t: Idt
bction with its intended performance.

does not apply to the battery replacement aspect of a heat alarm employing a
y supply.

ded to be removed only for periodic cleaning of the sensing chamber shall be
llowing or equivalent means: positive snap catch, plug-in ertwist action, snap
more SCrews.

cover is not intended to be removed for cleaning, maintenance, or both, and
eturned to the factory for servicing, the cover shall be secured so that it is not
crew slots or nuts, other than a tamper-proofitype, shall be sealed or covered.
bntary marking.

bnts do not apply when the heat alarm cover is intended to be removed for
bth, even though the alarm is intended to be returned to the manufacturer for

19.6.4 A hinged coverisn

t required where the only-fuse(s) enclosed is intended to provide protection to

portions of internal circuits, fuch as employed ofi.a ‘separate printed-wiring board or circuit subassembily,
to prevent circuit damage resulting from a faultyThe use of such a fuse(s) shall occur only when the word
"CAUTION" « MISE EN GARDE » and the following or equivalent marking is located on the cover of an
alarm employing high-voltage circuits:"Circuit Fuse(s) Inside — Disconnect Power Prior To Servicing"
« Fusible(s) a L'intérieur — DEconnectér-avant de procéder a L'entretien ».

19.6.5 A hinged cover shall be provided with a latch, screw, or catch to hold it closed. An unhinged cover
shall be securely held in plage by screws or the equivalent.

19.7 Glass panels

19.7.1 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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c) Not become less transparent at the temperature to which it is subjected under normal or
abnormal service conditions.

Table 19.3
Thickness of Glass Covers

Maximum size of opening
Length or width Area Minimum thickness
mm (in) cm? (in?) mm (in)
102 4) 103 (16) 1.6 (1/16)
305 (12 929 (144) 3.2 (1/8)
Over 305 (Over[12) Over 929 (Over 144) See footnote a See footnote &

@3.2 mm (1/8 in) or more, based yipon the size, shape, and mounting of the glass panel. A glass panel for an opening having an
area greater than 929 cm? (144 in?), or having any dimension greater than 305 mm (12 in), shall be supported by a continlious
groove not less than 4.8 mm (3/16 in) deep along all four edges of the panel.

19.7.3 A lens, light filter,| or similar part of a heat alarm shall be constructed of .a“material whosg
transparency is not diminished by the conditions to which it is exposed in service, as'tepresented by the
Performance Tests of this standard. See Sections 25 - 71.

19.8 Corrosion protection

19.8.1 Iron and steel parts shall be protected against corrosion by emameling, galvanizing, plating, o
other equivalent means.

19.8.2 The requirement of 19.8.1 applies to all sheet steel or ¢ast iron enclosures, and to all springs ang
other parts upon which meghanical operation depends. It does not apply to minor parts, such as washers
screws, bolts, and other patfts, when the failure of such unprotected parts does not result in a risk of fire o
electric shock or injury to pgrsons or impair the operatiof_of the alarm.

19.8.3 Bearing surfaces shall be of materials that prevent binding due to corrosion.

19.8.4 Metal shall not be|used in combinations such as to result in galvanic action which adversely
affects cabinets or enclosurgs.

19.8.5 Hinges and other aftachments shall be resistant to corrosion.

19.8.6 It is not prohibited [for-nonferrous cabinets and enclosures to be used without special corrosion
protection.

20 Power Supply (Electrically Operated Heat Alarms)
20.1 Primary power supply

20.1.1 The primary power supply of a single station heat alarm shall be either a commercial light and
power source or an integral battery or batteries. Connection to the utility supply (commercial light and
power source), when used, shall be in the form of permanent wiring to terminals or leads in a separate
wiring compartment having provision for the connection of conduit, metal-clad or nonmetallic sheathed
cable, by means of a power-supply cord and attachment-plug cap, or by means of a separate power

supply.
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20.1.2 When a separate power supply is provided, it shall have limited output energy consisting of an
open circuit voltage not in excess of 30 volts rms, 42.4 volts peak or direct current (DC), and its output
capacity shall be limited to a maximum of 100 volt-amperes. The energy may be limited by an energy-
limiting device having an output rating of 100 VA or less or by a transformer plus additional circuitry having
characteristics equivalent to those of a 100 VA transformer.

20.2 Secondary power supply

20.2.1 A secondary power supply, such as a battery, shall be provided and have the capacity to supply
the maximum intended power to the heat alarm for no less than 7 days in the standby condition and
thereafter be able to operate the heat alarm for an alarm signal for at least 4 min continuously. This
capacity shall be measured using a fully charged battery or other applicable rechargeable energy storage
media, or a fresh non-rechargeable battery, as appropriate. Refer to 28.3, Battery powered (primary or|

secondary) alarms. Alarms @

20.2.2 When a battery is U
rechargeable type. For a

maximum trickle charging c
a non-rechargeable type ba
investigation to evaluate bat

20.2.3 If a battery or set 0
meet the requirements of thg

20.2.4 When a non-rechar
marking on the unit shall incl

20.2.5 The discharge cong
where a trouble indication,
obtained. The monitoring sh
standby supply.

:]echargeable type battery, the maximum charging current, as¢well as the

onsisting of battery primary power shall not be subjected to this requirement,

sed for the secondary power supply, it shall be either a rechargeable)or non-

rrent available, shall not exceed the battery manufacturer's specifications. For
tery, data on battery life, including discharge curves, shall be_provided for the
ery shelf aging and performance characteristics.

f batteries is employed as the main source of powerof a heat alarm, it shall
Battery Tests, Section 66.

jeable or rechargeable type battery is used.as a secondary power supply, the
ude specified periodic battery replacementinstructions.

ition of a non-rechargeable or rechargeable type battery shall be monitored
as described in 28.3.1, Battery’powered (primary or secondary) units, is
all take place whether the alarm is operating on the primary supply or on the

20.3 Supplementary sign

20.3.1 For a cord-conneg
signaling circuit which is e
exceed the energy limits def

20.3.2 For an alarm inten
energized signaling circuit,
Tests, unless the connection

a) In Canada, C22.1-18 Canadian Electrical Code, Part I,

Installations;

aling circuits

ed or battery “eperated single station alarm employing a supplementary
ergized from a separate source of supply, the source of energy shall not
ned in Section 67, Power Supply Tests.

Hed, to be connected to a fixed wiring system and employlng a separately

s are made as a Class 1 wiring system as defined:

Safety Standard for Electrical

b) In the United States, the National Electrical Code, NFPA 70.


https://ulnorm.com/api/?name=UL 539 2022.pdf

JUNE 23, 2022

CAN/ULC 589 ¢ ANSI/UL 539 23

21 Field Wiring
21.1
21.1.1 General

21.1.1.1 A single station

Permanent connection

or multiple station heat alarm intended for permanent connection shall be

provided with wiring terminals or leads for the connection of conductors of at least the size required by the
following corresponding to the rating of the unit:

a) In Canada, C22.1-18 Canadian Electrical Code, Part |, Safety Standard for Electrical

Installations;

b) In the United Stats
21.2 Field-wiring compa
21.2.1 The field-wiring co

specified by the installation
of a standard conduit bush

bs, the National Electrical Code, NFPA 70.
tment

mpartment area is to be sized for completing all field-wiringsconnections as
wiring diagram. There shall be space within the compartment.to permit the use
ng on conduit connected to the compartment when a bushing is required fo

installation.

21.2.2 Protection for intenal components and wire insulation from sharpredges shall be provided by
insulating barriers or metgl barriers having smooth rounded edges, or-by protection that has beer
determined to be the equivglent.

21.3 Field-wiring termingls (general)
21.3.1 A field-wiring tern

requirements in 21.3.2 — 21
field wiring), and:

ninal to which field-wiring connections are made shall comply with the
.3.5 and CSA C22.2 No. 153/JL 310, Electrical Quick-Connect Terminals (fo

a) In Canada only:
1) CSA C22.2 No. 65, Standard-for Wire Connectors;

2) CSA C22.
for the voltag

P No. 1584 Terminal Blocks, rated for field-wiring applications and also suitable
e, current) wire range, and wire type of the intended application; or

3) UL 486H
Conductors.

,. ‘Equipment Wiring Terminals for Use with Aluminum and/or Coppe

b) In the United States only:
1) The Standard for Wire Connectors, UL 486A-486B;

2) The Standard for Equipment Wiring Terminals for Use with Aluminum and/or Copper
Conductors, UL 486E; or

3) The Standard for Terminal Blocks, UL 1059, rated for field-wiring applications and also
suitable for the voltage, current, wire range, and wire type of the intended application.

21.3.2 Nonferrous soldering lugs or solderless (pressure) wire connectors shall be used for 10 AWG (5.3
mm?) and larger wires. When the connectors or lugs are secured to a plate, the plate thickness shall not
be less than 1.3 mm (0.050 in) thick. Securing screws of plated steel have been determined to meet the
requirements.
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21.3.3 A wire- binding screw used at a wiring terminal shall not be smaller than 4.2 mm (No. 8) diameter.
Plated screws are not prohibited.

Exception: A 3.5 mm (No. 6) diameter screw is appropriate for use for the connection of a 14 AWG (2.1
mm?) and a 2.8 mm (No. 4) diameter screw is appropriate for use for the connection of a 19 AWG (0.65
mm?) or smaller conductor.

21.3.4 Terminal plates tapped for wire-binding screws shall:

a) Have not less than two full threads in the metal (the terminal plate metal may be extruded to
provide the two full threads) and shall have upturned lugs, clamps, or the equivalent, to hold the
wires in position. Other constructions may be used if they provide equivalent thread security of the
wire-binding screw.

b) Be of a nonferroug metal not less than 1.3 mm (0.050 in) thick when used with a 4.2 mm (No.”8)
diameter or larger scfew, and not less than 0.76 mm (0.030 in) thick when used with a 3.5-mnr (No.
6) diameter or smaller screw.

21.3.5 When two or more gonductors are intended to be connected by wrapping under, the same screw,
a nonferrous intervening mettal washer shall be used for each additional conductor. A separator washer is
not required when two conductors are separated and intended to be secured undér a' common clamping
plate. When the wires protrude above terminal barriers, the nonferrous separator' shall include means,
such as upturned tabs or sides, to retain the wire.

21.4 Special field-wiring ferminals (qualified application)

21.4.1 Any of the following terminal configurations are suitable for‘connection of field wiring when all of
the conditions in 21.4.2 are pet:

a) Quick-Connect Tefminals — Nonferrous, quick-connect (push-type) terminals consisting of male
posts permanently secured to the device and provided with compatible, female connectors for
connection to field wiring. These require a spegial tool for crimping of field wires. Mating terminals
shall be shipped with|the control unit with instructions for their installation;

b) Push-In Terminals — Nonferrous, (push-in terminals (screwless) of the type used on some
switches and receptgcles. Solid conductors are pushed into slots containing spring-type contacts.
The leads are removable by means of a tool inserted to relieve the spring tension on the conductor.
Push-in terminals are not to-be used with aluminum conductors. The marking adjacent to the
terminal shall indicat¢ that.cepper conductors only are to be used; and

c) Other Terminals -\Other terminal connections are not prohibited when determined to be
equivalent to (a) and (b) and are limited to the same restrictions.

21.4.2 Any of the terminal configurations listed in 21.4.1 are appropriate for connection of field wiring
provided all of the following indicated conditions are met:

a) When a special tool is required for connection, it shall be provided and its use indicated on the
installation wiring diagram by name of the manufacturer and the model number or equivalent;

b) The range of wire sizes shall be indicated on the installation wiring diagram. The minimum
permissible wire size to be used shall not be less than 26 AWG (0.13 mm?) for a jacketed, multi-
conductor cable or 18 AWG (0.82 mm?) for a single conductor wire;

¢) The wire size to be used shall be rated for the current-carrying capacity of the circuit application;
and


https://ulnorm.com/api/?name=UL 539 2022.pdf

JUNE 23, 2022 CAN/ULC 589 ¢ ANSI/UL 539 25

d) The special field-wiring terminal assembly shall comply with the strain relief test as outlined in
Section 65.3, Strain Relief Test (special field-wiring terminals).

21.5 Field-wiring leads

21.5.1 Power supply leads provided for field connection shall not be less than 152 mm (6 in) long; shall
be provided with strain relief; and shall not be smaller than 18 AWG (0.82 mm?). The insulation, when of
rubber or thermoplastic, shall not be less than 0.8 mm (1/32 in) thick. Wire shall be of stranded copper.

21.5.2 Leads provided for field connection to power limited fire protective signaling circuits, such as
employed for multiple station interconnection or for connection to remote signaling devices, shall not be
smaller than 16 AWG (1.3 mm?) for a single conductor, 19 AWG (0.65 mm?) for two or more conductors
and 22 AWG (0.32 mm?) fdr four or more conductors of a multi-conductor cable. The conductor shall-be
solid, bunch tinned stranded, or stranded copper. Stranded copper wire, consisting of not more than sever

strands, shall be used only
21.6 Grounding terminal

21.6.1  An equipment-gro
connection to an energy sd
system.

21.6.2 The grounding mead
to become energized and &
servicing and maintenance.

21.6.3 The surface of an
conductor shall be green,
installer, other than groundi

21.6.4 A field wiring term
plainly identified, such as

suitable marking on a wirin
located that it is unlikely to b

21.6.5 A field wiring termi
means of a metallic plated g
other terminals, or proper id
shall be clearly shown in so

r 18 AWG (0.82 mm?) and larger conductors.
and leads

inding terminal or lead shall be provided for a heat @larm intended fo
urce greater than 30 volts rms by means other than a metal enclosed wiring

ns shall be reliably connected to all exposed dead metal parts which are liablg
Il dead metal parts within the enclosure which-are exposed to contact during

insulated lead intended solely for thesconnection of an equipment-grounding
ith or without one or more yellow* stripes and no other leads visible to thg
ng conductors, shall be so identified.

inal intended for connection of an equipment grounding conductor shall bsg
being marked "G", "GR", "Ground", "Grounding", or the equivalent, or by &
g diagram provided-on the heat alarm. The field wiring terminal shall be sq
e removed during.normal servicing of the heat alarm.

hal for thenconnection of an identified supply conductor shall be identified by
oating substantially white in color and shall be readily distinguishable from the
entification of the terminal for the connection of the identified supply conducto
me other manner, such as on an attached wiring diagram.

21.6.6 A field wiring lead provided for connection of an identified supply conductor shall be finished to
show a white or gray color and shall be readily distinguishable from other leads and no other leads, other
than identified supply conductors, shall be so identified.

21.6.7 A terminal or lead identified for the connection of the identified supply conductor shall not be
electrically connected to a single-pole manual switching device which has an off position or to a single-
pole over-current (not thermal) protective device.

21.6.8 The grounding means for a cord-connected heat alarm shall consist of a separate ground lead
integral with the supply cord and terminating in the grounding pin of a parallel blade attachment plug.

21.6.9 An equipment grounding terminal or lead is not required for a heat alarm provided with an overall
nonmetallic enclosure and cover that:
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a) Is not intended to be internally serviced;

b) Does not employ i
which can be contact

21.7 Power supply cord

21.7.1 A cord-connected s
more than 6.10 m (20 ft) of fl

nternal dead-metal parts which may be energized under a fault condition and
ed during servicing.

ingle station heat alarm shall be provided with not less than 1.83 m (6 ft) nor
exible cord and a two or three prong attachment plug of the type and rating for

connection to the supply circuit.

21.7.2 The flexible cord shall be of Type SP-1, SPT-1, SP-2, SPT-2, SV, SVT, SJ, SJT, SPE, SVE, or

equivalent, minimum 18 AW
heat alarm, in accordance w

a) In Canada, C22
Installations);

b) In the United State

21.7.3 Means shall be pro
the cord-entry hole when it is

a) Subject the cord
which the cord is rate

5 (0.82 mm*). It shall be rated for use at the voltage and ampacity rating of the
th:

.1-18, Canadian Electrical Code, Part |, Safety Standard for Electrical

s, the National Electrical Code, NFPA 70.

ided to prevent the flexible cord from being pushed intg the enclosure through
possible for such displacement to:

0 mechanical damage or to exposure to a temperature higher than that for,
da

b) Reduce spacings lbelow the minimum required values or

c) Result in damage i
21.7.4 Where a flexible co
of the hole shall be smooth
jacket. The cord as connectg

21.8 Equipment groundin

21.8.1 General

n internal components.

rd passes through an opening-in a wall, barrier, or enclosing case, the edges
And rounded, without burrs)\fins, or sharp edges which may damage the cord
d to the heat alarm shall\comply with Strain Relief Test, Section 65.

g

21.8.1.1  An equipment gr

bunding.terminal or lead, or equivalent, is required for a hazardous-voltage

alarm provided with an overTII nonmetallic enclosure and cover that:

a) Is intended to be serviced internally and

b) Employs internal d

21.8.1.2 An equipment gro

ead metal parts that become energized under a fault condition.

unding terminal or lead is not required for:

a) An extra-low-voltage alarm;

b) A hazardous-voltage alarm provided with an overall nonmetallic enclosure and cover, and that is
not intended to be internally serviced or

¢) A hazardous-voltage alarm provided with an overall nonmetallic enclosure and cover, where

internal dead metal

parts are not capable of either being energized under a fault condition nor

being contacted during servicing.
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21.8.2 Permanently connected units

21.8.2.1 The surface of an insulated lead intended solely for the connection of an equipment-grounding
conductor shall be green, with or without one or more yellow stripes. No other leads visible to the installer,
other than grounding conductors, shall be so identified. A field-wiring terminal intended for connection of
an equipment-grounding conductor shall be plainly identified, such as being marked "G," "GR," "Ground,"
"Grounding," or the equivalent, or with this symbol:

1

N’

or by a marking on a wiring diagram provided on the alarm. The field-wiring terminal shall bé*ocated sd
that it shall not be removed fHuring servicing of the alarm.

21.8.3 Cord connected units

21.8.3.1 The grounding means for a cord-connected alarm, having an overall-nohmetallic enclosure ang
cover, that is intended to bg serviced internally shall consist of a separate grounding lead integral with thg
supply cord and terminating|in the grounding pin of a parallel blade attachmént-plug cap.

21.9 Remote power supply

21.9.1 For an alarm that |is intended to be connected to a_separate remote power supply such as 3
transformer, the supply cord is not required to be factory wired to the alarm, or to the transformer terminals
or leads, when the installation instructions provided with_the unit are explicit regarding the method o
connection. The minimum gize conductors between the-alarm and remote power supply shall not be lesg
than 18 AWG (0.82 mm?) gnd shall not be longer than 6.1 m (20 ft). The interconnecting wiring is to be
provided with the alarm and|the transformer by the manufacturer.

21.9.2 Where longer rung of interconnecting wiring are used in an installation, such as in a multiplg
station configuration, or where several.alarms are supplied by a common power supply, the wiring is no
required to be provided by the manufacturer. However, the installation wiring diagram or instructions shal
be marked to specify that the wiring.to be used shall be in accordance with:

a) In Canada: The installation of electrical equipment shall be in accordance with CEC C22.1.

b) In the United States: The provisions of Articles 210 and 300.3 (B) of the National Electrical Code,
NFPA 70.

In addition, the resistance of the interconnecting wiring shall be a maximum of 10 ohms, unless otherwise
specified by the manufacturer.

22 Internal Wiring
221 General

22.1.1 The internal wiring of an alarm shall consist of conductors having insulation rated for the potential
involved and the temperatures to which it is subjected, and shall have the mechanical strength and
current-carrying capacity for the service. The wiring shall be routed away from moving parts and sharp
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projections and held in place with clamps, string, ties, or equivalent, unless of rigidity that retains a shaped
form.

22.1.2 Leads, or a cable assembly, connected to parts mounted on a hinged cover shall be of a length to
permit the full opening of the cover without applying stress to the leads or their connections. The leads
shall be secured or equivalently arranged to prevent abrasion of insulation and jamming between parts of
the enclosure. Wire shall be stranded copper.

22.1.3 When the use of a short length of insulated conductor is not possible, such as for a short coil lead,
electrical insulating tubing shall be used. The tubing shall not be subjected to sharp bends, tension,
compression, or repeated flexing, and shall not contact sharp edges, projections, or corners. The wall
thickness of the tubing shall comply with the requirements for such tubing, except that the wall thickness at

any point for polyvinyl chlori
(0.017 in). For insulating tub
least equal the mechanical
of polyvinyl chloride tubing h

22.1.4 Internal wiring of cir
or shall be segregated, unle
equivalent to that required f
accomplished by clamping,
Barriers.

22.1.5 Stranded conductd
individual strands soldered t

22.2 Wireways

22.2.1 Wireways shall be s
may cause abrasion of the ¢

22.3 Splices
22.3.1 All splices and conn

of components is permitted
resist a pull-force of 8.9 N (2

e tubing of 9.5 mm (3/8 in) diameter or less, shall not be less than 0.43 mm
ing of other types the wall thickness shall not be less than that required._{o at
trength, dielectric properties, and heat and moisture resistance charactetristics
aving a wall thickness of 0.43 mm (0.017 in).

cuits that operate at different potentials shall be reliably separated by barriers
ss the conductors of the circuits of lower voltage are provided with insulation
br the highest voltage involved. Segregation of insulated(conductors may be
routing, or equivalent means that ensures permanent<eparation. See 22.4,

rs clamped under wire-binding screws, orxsimilar parts, shall have the
bgether or be equivalently arranged, to proyide secure connections.

mooth and free from sharp edges, burrs, fins, moving parts, and the like which
bnductor insulation.

ections shall be-mechanically secured and bonded electrically. Tack soldering
where the caenstruction precludes mechanical security only when 5 samples
P Ibf) appliedifor 3 s and the connection is subjected to 100 % inspection and

testing with the same pull forice by thesmanufacturer.

22.3.2 A splice shall be prq

vided with insulation determined to be equivalent to that of the wires involved

anacinac hahaaan th anlica Intad matal narta not-ne

when permanence of electri¢at

ha a and ininer P nravadaed
SPTCITgS T TW o T T T SpnoCanmu armiSuratC U et PartS 1o ot proviac s

22.3.3 Splices shall be located, enclosed, and supported so that flexing, movement, or vibration does not
damage the insulation or affect the integrity of the splice.

22.4 Barriers

2241

A metal barrier shall have a thickness at least equal to that required by Table 19.2, Sheet metal

enclosures, as determined by the size of the barrier. A barrier of insulating material shall not be less than
0.71 mm (0.028 in) thick and shall be thicker when its deformation is readily accomplished so as to defeat
its purpose. Any clearance between the edge of a barrier and a compartment wall shall not exceed 1.6 mm
(1716 in).
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22.5 Bonding for grounding

22.5.1 An exposed non-current-carrying metal part of a heat alarm operating at more than 30 volts rms
that is liable to become energized, shall be reliably bonded to the point of connection of the field-
equipment grounding terminal or lead, if provided or required, and to the metal surrounding the knockout,
hole, or bushing provided for field power- supply connections. This requirement also applies to a heat
alarm equipped with auxiliary function contacts rated at more than 30 volts rms.

22.5.2 Except as indicated in 22.5.3, uninsulated metal parts of electrical enclosures, motor frames and
mounting brackets, controller mounting brackets, capacitors, and other electrical components shall be
bonded for grounding when it is possible that they be contacted by the user or by a service person in
servicing or operating the equipment.

22.5.3 Metal parts as described below are not required to comply with the requirement specified. in
22.5.2:

a) Adhesive attachefd metal foil markings, screws, and handles that are located on the_outside o
the smoke alarm englosure and isolated from electrical components or wiring by.grotinded metal
parts so that they do|not become energized.

b) Isolated metal pafts, such as small assembly screws, that are positively,separated from wiring
and uninsulated live |parts.

c) Panels and cover that do not enclose uninsulated live parts when\wiring is positively separated
from the panel or coyer so that it does not become energized.

d) Panels and covefs that are insulated from electrical components and wiring by an insulating
barrier of vulcanized fiber, varnished cloth, phenolic composition, or similar material not less thar
0.8 mm (1/32 in) thick and secured in place.

22.5.4 A bonding conductpr shall be of material determined capable for use as an electrical conductor]
When of ferrous metal, it shall be protected against-Carrosion by painting, plating, or the equivalent. The
conductor shall not be smaller than the maximum size‘wire employed in the circuit wiring of the componen
or part. A separate bonding|conductor or strap.shall be installed in such a manner that it is protected fron
mechanical damage.

22.5.5 The bonding shall|be by a pg@sitive means, such as by clamping, riveting, bolted or screwed
connection, brazing, or wglding er<soldering of a mechanically secured component. The bonding
connection shall penetrate ponconductive coatings such as paint. Bonding around a resilient mount shal
not rely on the clamping actjon.ef fubber or similar material.

NOTE 1: A bolted or screwed connection that incorporates a star washer under the screw head is considered acceptable for
penetrating non-conductive coatings.

NOTE 2: Where the bonding means depend upon screw threads, two or more screws or two full threads of a single screw engaging
metal are considered acceptable. Metal-to-metal hinge-bearing members for doors or covers may be considered as a means for
bonding the door or cover for grounding providing that a multiple bearing, pin-type hinge is employed.

22.5.6 Splices shall not be employed in conductors used to bond electrical enclosures or components.
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23 Electrical Components

23.1 General

23.1.1 Mounting of components

23.1.1.1 A switch, lamph
component, and uninsulated

Exception No. 1: It is not re
conditions are met:

older, attachment-plug receptacle, plug connector, or similar electrical
live parts shall be mounted securely and shall be prevented from turning.

quired that a switch be prevented from turning when all four of the following

a) The switch is a plu
is determined to be s

b) The switch mounti,
¢) The spacings are |

d) The operation of th

nger or other type that does not tend to rotate when operated. A toggle switch
Lbject to forces that tend to turn the switch during operation of the switch,

ng means is constructed so that it is not loosened by the switch operation.
ot reduced below the minimum required values when the switch rotates.

e switch is by mechanical means rather than by direct contact by persons.

Exception No. 2: It is not required that a lampholder of the type in which the lamp)s not capable of being

replaced, such as a neon p
prevented from turning whe
Spacings, Section 24.

23.1.1.2 Uninsulated live
prevented from turning or sh
spacings. Friction between
live parts. A properly applied

23.1.1.3 Uninsulated live ¢
surfaces by methods other
shifting in position when suc
This shall be accomplished
or offset; by a connecting str

23.1.2 Operating compon

lot or indicator light in which the lamp is sealed. inla nonremovable jewel be
p rotation does not reduce spacings below the minimum values required. See

barts shall be secured to the base or. mounting surface so that they are
ifting in position, where such motion'results in the possibility of a reduction of]
burfaces shall not be relied upon-as'a means to prevent shifting or turning of
lock washer is accepted.

arts, for example, field-wiring terminals, shall be secured to their supporting
than friction between’surfaces so that they are prevented from turning or
h motion results in-reduction of spacings below the minimum values required.
by two screws or rivets; by square shoulders or mortises; by a dowel pin, lug,
Bp or clip fitted into an adjacent part; or by an equivalent method.

ents

23.1.2.1 Operating compo

hents and assemblies, such as switches, relays, and similar devices, shall be

protected by individual dust
to dust or other material.

23.1.2.2 Adjusting screws

covers or dust tight cabinets, against the possibility of impaired operation due

and similar adjustable parts shall be prevented from loosening under the

conditions of actual use. The use of a properly applied lock washer to prevent loosening is accepted.

23.1.3 Current-carrying parts

23.1.3.1
material.

23.1.3.2 Bearings, hinges,
and moving parts.

A current-carrying part shall be of metal such as silver, copper or copper alloy, or equivalent

and other similar parts are not to be used for carrying current between fixed
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23.1.4 Electrical insulating material

23.1.4.1 Material for the
cold-molded composition, o

23.1.4.2 When vulcanized

mounting of current-carrying parts shall be porcelain, phenolic composition,
r equivalent material.

fiber is used for insulating bushings, washers, separators, and barriers it shall

not be as the sole support for uninsulated current-carrying parts of other than extra-low-voltage circuits.

23.1.4.3 Polymeric materials shall not be used for the sole support of uninsulated live parts unless found

to be equivalent to the mate

23.1.4.4 The thickness of
panel-mounting of parts, sh
thick shall not be employed

23.1.4.5 A terminal block
an insulating barrier betweg
the parts are staked, upset]
and the ends of replacea
reducing spacings below th

23.1.4.6 A countersunk sq
not melt at a temperature
assembly, and not less thar

shall not be less than 3.2 mn (1/8 in).

23.2 Bushings

23.2.1 When a lead or w
there shall be a metal or ins

place, and have a smooth rounded surface against which the wire rests.

23.2.2 When the opening
thickness greater than 1.07
the equivalent of a bushing.

23.2.3 Ceramic materials
bushings, separate bushing

rials indicated in 23.1.4.1.

a flat sheet of insulating material, such as phenolic compaosition employed for
all not be less than 1.6 mm (1/16 in) thick. Material less than 1.6 mm (1/16in

unless the panel is supported or reinforced to provide equivalent rigidity.

mounted on a metal surface capable of being grounded shall be provided with
n the mounting surface and all live parts on the underside of the"base unlesg
sealed, or equivalently prevented from loosening so as to prevent the partg
le terminal screws from coming in contact with the supporting surface o
minimum values required.

aled part shall be covered with a waterproof insulating compound which shal
5 °C (27 °F) higher than the maximum normal. operating temperature of thg
65 °C (149 °F) in any case. The depth or thickness of the sealing compoung

re harness passes through an“opening in a wall, barrier, or enclosing case

sulating type bushing, or theCequivalent, which shall be substantial, secured in

is in a phenolic cdmposition or other nonconducting material, or in metal o
mm (0.042 in);-a-smooth surface having rounded edges is determined to bg

and some molded compositions are capable of being used for insulating
5 of wood and hot-molded shellac shall not be used.

23.2.4 Fiber shall be employed only where:

a) It is not subjected

to a temperature higher than 90°C (194 °F) under normal operating conditions;

b) The bushing is not less than 1.6 mm (1/16 in) thick, with a minus tolerance of 0.4 mm (1/64 in)

for manufacturing va

riations and

c) Itis not affected adversely by normal ambient humidity conditions.

23.2.5 When a soft-rubber bushing or similar material that deteriorates with age is employed in a hole in
metal, the hole shall be free from sharp edges, burrs, or similar projections, which cut into the bushing and
wire insulation.
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23.2.6 When an insulating metal grommet is used in lieu of an insulating bushing, the insulating material
used shall not be less than 0.8 mm (1/32 in) thick and shall fill completely the space between the grommet
and the metal in which it is mounted.

23.3 Lampholders and lamps

23.3.1 A single station heat alarm intended to be connected to a commercial alternating current (AC)
power source shall be provided with a "power-on" lamp to indicate energization of the unit. When pulsed,
the lamp shall pulse at least once per minute.

23.3.2 A “power-on” lamp shall be white or green, an alarm indicating lamp shall be red, and a trouble
lamp shall be amber or yellow.

Exception: Different colors afe not prohibited if marked to identify their function.
23.3.3 Alampholder and Igmp shall be rated for the circuit in which they are employed.

23.3.4 A lampholder in a hpzardous-voltage circuit shall be wired so that the screw shelNis“‘connected to
an identified (grounded circuit) conductor.

23.3.5 A lampholder shall pe installed so that uninsulated hazardous-voltage live parts are not exposed
to contact by persons removjng or replacing lamps in service.

23.3.6 A lamp or equivalent means, such as a distinctive audible signal, indication, shall be provided on
an alarm intended for mulfiple-station interconnection to identify the"unit from which the alarm was
initiated.

23.4 Protective devices
23.4.1 Fuseholders, fuses,and circuit breakers shall-bé-rated for the application.
23.5 Printed-wiring boards

23.5.1 Printed-wiring boarfls shall be suitable for the application. The securing of components to the
board shall be made in theg intended manner and the spacings between circuits shall comply with the
requirements for Spacings, $ection 24{The board shall be reliably mounted so that deflection of the board
during installation or servicihg shallnot result in damage to the board or in developing a risk of fire or
electric shock.

23.5.2 All printed-wiring boards shall have a minimum flammability rating of V-2, rated for direct support
of current-carrying parts, and be suitable for the soldering process used.

Exception: On printed-wiring boards having a flammability classification of V-0 in accordance with CSA
C22.2 No. 0.17, Evaluation of Polymeric Materials (in Canada), the Standard for Tests for Flammability of
Plastic Materials for Parts in Devices and Appliances, UL 94 (in the United States) spacings (other than
spacings to dead metal traces, between primary and secondary circuits, and at field wiring terminals) shall
not be specified between traces of different potential connected in the same circuit when:

a) The spacings are adequate to comply with the requirements in 69, Evaluation of reduced
spacings on printed-wiring boards; or

b) An analysis of the circuit indicates that no more than 12.5 mA of current is available between
short-circuited traces having reduced spacings.
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23.6 Switches

23.6.1 A switch shall have

a current and voltage rating not less than that of the circuit which it controls.

23.6.2 When a reset switch is provided, it shall be of a self-restoring type.

23.6.3 An alarm silencing

switch or equivalent means shall be provided on a single or multiple station

heat alarm only when its "off normal" position is supervised.

23.7 Transformers and coils

23.7.1 A transformer shall

ha oftha two-coilarinsiulatad tvne
s AW H-OHRSHHE G Pe-

Exception: An autotransfor
only, when the terminal or

and output circuits is ident|
autotransformer. See 21.8.1

mer shall only be employed in an alarm intended for permanent connection
pad connected to the autotransformer winding which is common to both inpu
fied, and the output circuits are located within the enclosure containing the
.1and 21.8.1.2.

1

23.7.2 The insulation of cq
resist the absorption of mois

23.7.3 Film-coated or eqliivalently insulated wire is not required to be given additional treatment tdg
prevent moisture absorptior].

23.8 Dropping resistors

23.8.1
circuit of an alarm.

24 Spacings
241

General

24.1.1 A product shall pro
dead-metal parts, and betw
than those indicated in Tabl

Exception: On printed-wirin

A carbon composifjon resistor shall not be used as a_dropping resistor in the hazardous-voltage

il windings of relays, transformers and similar components'shall be such as tq
ture.

vide maintained.spacings between uninsulated live parts and the enclosure o
een uninsulated live parts of opposite polarity. The spacings shall not be less
p 24.1.

g boards having a flammability classification of V-0 in accordance with CSA

C22.2 No. 0.17, Evaluation

F

of Pnlymr-\rir‘ Materials (in f‘;mndn/) the Standard for Tests for Flnmmnhilify Q

Plastic Materials for Parts in Devices and Appliances, UL 94 (in the United States) spacings (other than
spacings to dead metal traces, between primary and secondary circuits, and at field wiring terminals) are
not specified between traces of different potential connected in the same circuit when:

a) The spacings are adequate to comply with the requirements in Section 67, Evaluation of
Reduced Spacings on Printed-Wiring Boards; or

b) An analysis of the circuit indicates that no more than 12.5 mA of current is available between
short-circuited traces having reduced spacings.

24.1.2 The spacings between an uninsulated live part and items (a) — (c) below shall not be less than
those indicated in Table 24.1, Minimum spacings:

a) A wall or cover of a metal enclosure;
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b) A fitting for conduit or metal-clad cable and

¢) Any dead metal part.

24.1.3 The "Through-Air" and "Over-Surface" spacings of Table 24.1 measured at an individual
component part are to be judged on the basis of the volt-amperes used and controlled by the individual
component. However, the spacings from one component to another, and from any component to the
enclosure or to other uninsulated dead metal parts, excluding the component mounting surface, shall be
evaluated on the basis of the maximum voltage and total volt-amperes rating of all components in the
enclosure.

Table 24.1
Minimum Spacings
Minimum spacings?®*®
Through air, Over surface,
Point of application Voltage range mm (in) mm (in)
To walls of enclosure
Cast metal enclosures 0-300 6.4 1/4) 6(4 (1/4)
Sheet metal enclosures 0-300 12.7 (1/2) 12.7 (1/2)
Installation wiring terminals
With barriers 0-30 3.2 (1/8) 4.8 (3/16)
31-150 3.2 (148) 6.4 (1/4)
151 -300 6.4 ¢1/4) 9.5 (3/8)
Without barriers 0-30 4.8 (3/16) 4.8 (3/16)
31-150 6.4 (1/4) 6.4 (1/4)
151 -300 64 (1/4) 9.5 (3/8)
Rigidly clamped assemblies®
100 volt-amperes maximum® © 0-30 0.8 (1/32) 0.8 (1/32)
Over 100 volt-amperes® 0-30 1.2 (3/64) 1.3 (3/64)
31-150 1.6 (1/16) 1.6 (1/16)
151.—'300 24 (3/32) 24 (3/32)
Other parts Q=30 1.6 (1/16) 3.2 (1/8)
31-150 3.2 (1/8) 6.4 (1/4)
151 - 300 6.4 (1/4) 9.5 (3/8)
2 An insulating liner or barrier of viteanizedHiber—varnished-clothrmicaphenclic-compositionorsimitarmateriatemployed-where

spacings are otherwise insufficient, shall not be less than 0.71 mm (0.028 in) thick; except that a liner or barrier not less than 0.33
mm (0.013 in) thick shall be used only in conjunction with an air spacing of not less than one-half of the through air spacing
required. The liner shall be located so that it is not affected adversely by arcing. Insulating material having a thickness less than
that specified shall be used only when it complies with the requirements for the particular application.

b Measurements are to be made with solid wire of adequate ampacity for the applied load connected to each terminal. In no case
is the wire to be smaller than 16 AWG (1.3 mm?).

¢ Rigidly clamped assemblies include such parts as contact springs on relays or cam switches, printed-wiring boards, and similar
assemblies.

94 Spacings less than those indicated, and not less than 0.4 mm (1/64 in), are appropriate for the connection of integrated circuits

and similar components where the spacing between adjacent connecting wires on the component is less than 0.8 mm (1/32 in).

¢ When spacings between traces on a printed-wiring board are less than the minimum specified, the boards shall be covered with

a conformal coating, and the combination shall be evaluated to the requirements in Conformal Coatings of Printed-Wiring Boards,
Section 68.
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24.1.4 The spacing requirements in Table 24.1 do not apply to the inherent spacings inside motors,
except at wiring terminals, nor to the inherent spacings of a component provided as part of the alarm. Such
spacings are evaluated on the basis of the requirements for the component. The electrical clearance
resulting from the assembly of a component into the complete device, including clearances to dead metal
or enclosures, shall be those indicated in Table 24.1.

2415 The "To Wall of Enclosure" spacings of Table 24.1 are not to be applied to an individual enclosure
of a component part within an outer enclosure.

24.1.6 Enameled or equivalently insulated wire is an uninsulated live part. Enamel is capable of being
used as turn-to-turn insulation in coils.

24.1.7 Spacings on printe
with the minimum spacing
Conformal Coatings on Prin

d-wiring boards which are less than those indicated in Table 24.2 shall comply
s of Table 24.2 and shall be provided with a coating in compliance. with
ted-Wiring Boards, Section 68.

Table 24.2
Minimum Over-surface Spacings on Printed-wiring Boards
Spacing
Voltage, volts® Energy available, volt-amperes mm (in) Coating program
0-30 100 maximum 0.2 (13/64) 66.1
0-30 Over 100 0.4 (13/32) 66.1
31-300 Over 100 0.8 (13/16) 66.2

NOTE — The minimum spacings 3
shall comply with Table 24.1.

re required between live parts of opposite polarity. Spacings between live parts and dead metal

& RMS volts for sinusoidal wavefgrm. The equivalent peak voltage is to be used for nonsinusoidal waveforms.

24.2 Determination of Installation Spacings

24.2.1 The sensitivity of
limitations refer to the maxiri

a heat alarm is to.be expressed in terms of spacing limitations. Spacing
num distance permitted between devices mounted on smooth ceilings.

24.2.2 Installation spacing

24.2.3 Heat alarms used
highest ordinary temperatur

limitations,of'a heat alarm are to be determined by the Fire Test, Section 32.

to determine installation spacing limitations shall be units classified for thg
e.ratirigs in accordance with 7.1. The minimum fire test spacing allocation shal

be 15.2 m (50 ft). Spacing

I 43 £ . H-¢ 3 digt ol 4 + ] H 1 43 H [ Al
anuoatuult 11Ul uic it uiatc UTyiTo ICHpTiaturc vidososhivauull 1o vaotTuUu Ul

tests conducted on the highest ordinary degree rating.

24.2.4 A heat alarm does
(50 ft) spacing, for example,

PERFORMANCE
ALL ALARMS
25 General

25.1
Sections 26 — 71.

not comply with these requirements if it fails to qualify for at least a 15.2 m
if it does not operate within 2 min when subjected to the Fire Test, Section 32.

Representative samples of units in commercial form shall be subjected to the tests specified in
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25.2 If a heat alarm(s) is required to be mounted in a definite position in order to function as intended it
shall be tested in that position.

25.3 If a heat alarm is intended to be connected to tubing to function, it shall be connected to the
maximum length of tubing specified by the manufacturer unless the length of tubing would not have a
bearing on its operation.

26 Test Voltages

26.1 Unless otherwise specified, the test voltage for each test shall be as indicated in Table 26.1, at rated
frequency.

Table 26.1
Test Voltages

Alarm rated voltage, nameplate Test voltage

110 — 120 120
220 -240 240
Othe| Marked rating

27 Normal Operation Tes,
271 General

27.1.1 An alarm shall opgrate for all conditions of its intended-performance when energized from a

source of rated voltage (or
installation instructions and i

27.1.2 The test voltage s
condition and prepared for
circuits.

27.1.3 The introduction of
result in the operation of the|
under an abnormal level of h

27.1.4 A heat alarm that er

mechanical power, as applicable),\uhder all conditions covered both in the
h any supplementary information provided by the manufacturer.

pall be in accordance with.section 26. The alarm is to be in the standby
ts intended signaling operation when it is connected to related devices and

heat into the detection chamber, such as from a hair dryer or equivalent, shall
alarm in itssintended manner. The alarm signal shall persist for at least 4 min
eat.

hploys'a secondary power supply shall operate for alarm signals with the main

power de-energized.

27.1.5 When single station heat alarms are intended for multiple station connection, the operation for
alarm of one station shall result in the alarm signal of all connected stations being energized and the
station that initiated the alarm signal shall be identified. See Lampholders and Lamps, 23.3. When the
interconnection wiring is not supervised for opens, shorts, and grounds, no more than 12 heat alarms, or
18 alarms [12 heat and 6 other (heat, CO, or similar alarms)] shall be specified for interconnection. When
the interconnection is supervised, no more than 64 alarms shall be specified for interconnection.

27.1.6 Operation for alarm of a heat alarm with integral transmitter that is energized by an initial pulse(s)
shall result in an alarm signal being locked in for at least 4 min at a compatible receiving unit located at the
maximum distance specified by the manufacturer, when tested under free-field conditions with no
obstructions between the heat alarm transmitter and receiver units. Refer to 72.1 (o) for instructions to be
provided. Lock-in of the receiver is not required when the receiving unit audible alarm signal is energized
in time sequence and duration with the heat alarm.
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27.2 Standardized alarm signal (Electrically-operated only)

27.2.1  An alarm shall produce an audible signal in the form of the "three pulse" temporal pattern shown
in Figure 27.1. Each ON phase shall last 0.5 second +10 %, followed by an OFF phase of 0.5 second
110 %. After the third of these ON phases, there shall be an OFF phase that lasts 1.5 s 10 %.

27.2.2 A voice message shall be permitted to be included with the standardized alarm signal in one or
both of the formats noted below.

a) A voice message of 1.5 s or less in length shall be permitted to be inserted into any or all of the
1.5 s OFF phases of the temporal pattern.

b) A voice message thatexceeds—+-5sbutdoesnotexceed-+0-—sintet |gt=| stratt-e }.JcllllittcuI tobe
inserted following a|minimum of 8 cycles of the initial “three pulse” temporal pattern. This veicd
message shall be followed by not less than 2 cycles of the “three pulse” temporal patterfi.\The
voice message shall then be permitted to be repeatedly inserted provided that each additional use
of the voice messageg follows at least 2 cycles of the “three pulse” temporal pattern.

Figure 27.1

Standardized Alarm Signal Temporal Pattern

On
ofe 7/— e
-t Cycle _— Time, s

Key

Phase a signdl is “on” for 05 s + 10 %

Phose b signdl is “off” for 05 s $. 10 %

Phase ¢ signdl is “off’ for 13 5%+ 10 %Z (c = a + 2b>

7.

Total cycle logts fort 4 s +(10

SM832

28 Electrical Supervision Test.(Electrically-operated Only)

28.1 General

28.1.1 A single station heat alarm shall be electrically supervised so that failure of a limited life
component, open in an externally connected alarm circuit, or ground fault on any externally connected
wiring which prevents operation for an alarm signal from the alarm shall result in an audible trouble signal.

28.1.2 The wiring extending between alarms wired in a multiple station configuration shall be electrically
supervised so that a short or multiple ground fault, which prevents operation for an alarm signal, shall
result in an audible trouble signal or result in an alarm signal. An "open" in any of the wiring between
alarms is not required to be indicated by a trouble signal when the operation as a single station alarm is
not prevented. This requirement does not apply to the interconnected wiring of alarms intended to be
connected by a Class 1 wiring method.
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28.1.3 When an audible trouble signal is required to indicate a fault condition, it shall be produced at
least once every minute for a minimum of seven consecutive days. The trouble signal shall be distinctive
from the alarm signal.

28.1.4 To determine that an alarm unit complies with the requirements for electrical supervision, the
alarm is to be energized in the standby condition, and the type of fault to be detected is then to be
introduced. Each fault is to be applied separately, the results noted and the fault removed. The alarm is
then to be restored to the standby condition prior to establishing the next fault.

28.1.5 A fault condition (open, ground, or short), of other than the heat detection circuit of a heat alarm
with a non-fire alarm feature shall not prevent alarm signal operation as a heat alarm. For this test the
alarm is to be energized from a rated source of supply in the normal standby condition and the fault is to
be applied. With the fault applied the alarm is then to be subjected to an abnormal heat condition which

shall result in an audible he

alarm.

28.2 AC or remotely powered units

28.2.1 Failure of the main
shall be indicated by de-ene

28.2.2 Neither loss nor re
extended (at least 1/2 hol
(maximum of 1 second), ar
gradual increase to 110 % o
than 5 volts per minute shg
energization of the trouble ci

28.2.3 Loss of power to 4
standby condition, shall not
units for alarm.

28.3 Battery powered (pr

28.3.1 An alarm which us
alarm signal for at least 4 mi
by 7 days of audible trouble

power supply to an alarm other than those powered from ajprimary battery
gization of a "power-on" lamp.

btoration of power shall result in an alarm signal under either momentary or
r) power outage conditions. Momentary energization of the alarm circuit
d energization of the trouble circuit (maximum ef 2 min), is appropriate. A
rated voltage or reduction to 0 volts from rated.voltage at a rate of not greater,
Il not result in energization of the alarm_.sigral for more than 1 second, nor|
rcuit for more than 2 min.

single unit of a multiple station alarm configuration, while energized in the
result in a false alarm and shall’not prevent the operation of the remaining

mary or secondary) units

bs a battery as-the/main source of supply shall be capable of producing an
h at the battery voltage at which an audible trouble signal is obtained followed
5ignal indieation.

28.3.2 An alarm which usg¢

secondary source of supply

s a battery (or other applicable rechargeable energy storage media) as the
shallhbe capable of supplylng the alarm W|th a m|n|mum of 7 days of power in

the normal standby conditior Fy
which an audible trouble signal is obtained foIIowed by 7 days of audible trouble signal mdlcatlon
Reference the Sound Output Measurement Test — section 42.2 for Canada and section 42.3 for the United
States.

28.3.3 To determine compliance with 28.3.1, three samples, powered from primary battery supplies, shall
be equipped with batteries which have been depleted to the trouble signal level. The samples are then to
be placed in alarm for 4 min. Following the 4 min of alarm the trouble signal shall persist for at least seven
consecutive days. It is possible to deplete a fresh battery by applying a 1 % or smaller loading factor based
on the ampere hour rating of the battery. For example, a 1000 milliampere-hour rated battery is depleted
by applying a 10 milliamperes (1 % load) or less drain continuously until the battery voltage reaches the
predetermined test level.

28.3.4 To determine compliance with 28.3.2 for alarms whose secondary supply is a battery or other
applicable rechargeable energy storage media, three samples shall be powered from secondary sources
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of supply (with the primary source of supply disabled) which are fully charged, or in fresh condition (see
20.2) and allowed to remain in the normal standby condition for a minimum of 7 days. The samples shall
not emit audible low battery trouble signals before the end of the 7 day period. Three samples shall also be
equipped with secondary supplies (with the primary source of supply disabled) which have been depleted
to the trouble signal level. The samples are then to be placed in alarm for 4 min. Following the 4 min of
alarm, the trouble signal shall persist for at least 7 consecutive days. It is possible to deplete a fresh
battery by applying a 1 % or smaller loading factor based on the ampere hour rating of the battery. For
example, a 1000 milliampere-hour rated battery is depleted by applying a 10 milliampere (1 % load) or less
drain continuously until the battery voltage reaches the predetermined test level.

28.3.5 When a battery operated heat alarm locks in on alarm, it shall automatically transfer from alarm to
audible trouble when the battery voltage reaches the trouble signal level. When an alarm does not lock-in
on alarm, automatic transfeffrom atarm to trouble 1s not requirea.

28.3.6 To determine comgliance with 28.3.5, two samples of a heat alarm that locks-in on alarmshall bsg
equipped with batteries whi¢h have been depleted and stabilized at just above the trouble signallevel. The
samples are then to be placed in alarm and the battery voltage monitored. The samples shallautomatically
transfer to audible trouble Wwhen the battery trouble voltage is reached. The trouble signal shall persist fo
seven consecutive days. In|cases where the battery voltage recovers to a point where the trouble signal is
no longer emitted, the unit shall be placed into alarm again until the trouble signal is reinstituted.

28.3.7 A decrease in the|battery capacity of a heat alarm, which uses a battery as the main powe
supply, to a level where at|least a 4-min alarm signal is not obtainable shall result in an audible troublg
signal. The trouble signal is[to be produced at least once each minute for seven consecutive days.

28.4 Component failure

28.4.1 Failure of a limitged life electronic component, such*as opening or shorting of electrolytid
capacitors, shall be indicatgd by an audible trouble or alarm(signal, or a reliable component shall be used
The reliable component shdll fall within the reliability prediction described in 8.1.

28.5 External wiring

28.5.1  An open or ground(fault in the loop.wiring connected from a single station heat alarm to additiona
remote heat detectors that prevent operationfor alarm signals from any of the interconnected alarms, shal
not result in an alarm signal and shall résuilt in an audible trouble signal. It is possible for a short or doubld
ground fault in the leads to flesult in an‘alarm.

28.5.2 An open, ground fault,~or short in any power limited fire protective circuit wiring among multiplg
station interconnected alarxsswwng_adeningm_mmm&s@ndhlgdﬁd&mked_m_m
indicated by a trouble signal when the fault does not prevent operation of any of the interconnected units

as a single station alarm. It is not prohibited for a ground fault to prevent operation for alarm when the
interconnected wiring is to be made in accordance with Class 1 requirements of:

a) In Canada: C22.1, Canadian Electrical Code, Part |, Safety Standard for Electrical Installations.

b) In the United States: the National Electrical Code, NFPA 70.
The installation wiring diagram shall indicate the type of connections to be used.

28.5.3 An open, ground fault, or short in the power limited fire protection circuit conductors extending
between the output of a separate power supply and an alarm, which prevents operation of the alarm, shall
result in de-energization of the heat alarm "power-on" light.
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29 Oven Test

29.1 Five heat alarms shall independently produce an alarm signal within 2 min or less when subjected
to the time-temperature condition shown in Figure 29.1. If the five heat alarms produce the alarm signal
within 2 min as specified, the product shall be eligible for a 4.57 m (15-ft) installation spacing.

29.2 Heat alarm samples shall be uniform in operation when mounted in the same position. They are to
be tested in each of the different positions permitted by the design. Operation is considered uniform if the
heat alarms operate within the applicable temperature range indicated in the tabulation under the
Operating Temperature Test, Section 37. See Table 37.1.

| - D04
rgure—zZJ-1
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29.3 Performance under this time-temperature condition is to be tested, recorded, and compared to
Figure 29.1 to determine the responsiveness of the device, its uniformity, and its qualifications for a 4.57-m
(15-ft) spacing. The spacing limitation is to be based upon the performance with the samples located in the
least favorable position on the sample-mounting panel.

29.4 To verify uniform performance of a heat alarm, the test is to be repeated four times (totaling 5
samples) using a different sample for each test, but each of the five samples is to be installed on the
sample-mounting panel in the same position. Depending upon the construction of the heat alarm, it may
be necessary to repeat the oven tests with test samples rotated 90 degrees and 180 degrees from the
original test position.

29.5 The testing oven is to be constructed similar to the specifications detailed in Annex B. Annex B

contains figures detailing
schematic for the test setu

specified in Figure 29.1.

29.6 The time and temps
acquisition and control instr

29.7 In certain devices, vd
with respect to the directio
determined from test data W

29.8 Preparation for test
Annex B). Conduit-fitting m
76.2 mm (3-by-3 in) condu
test sample is to remain in t

29.9 The preparation for t
6.4 mm (1/4 in) hardware
between the top of the ch

a
stream so that there is no'l?)bstruction between the-guide vane and sensing element. A spring-woung

device is to be mounted wi
the oven at least 5 min prion

29.10 The heating coils an

air flow is to be turned on and its speed adjusted to produce the required velocity. The temperatures are tg

be read every 10 s. The twq
rate of temperature rise. Ng

the typical construction of a heat alarm test oven and associated wiring
p. The construction of the oven should enable testing to achieve the profilg

rature build-up during the test is to be monitored and controlléd-by a data
iment.

riations in operation are possible with the device installed(in different positions
n of air flow. In such cases, the sensitivity or spaeing designation is to be
ith the device mounted in the least favorable positioh.

consists of mounting the heat alarm on the small removable panel (noted in
buntings are to be accommodated on a special panel provided with a 76.2-by
t box fitted into the panel. Flush-mounted-devices employ a plain panel. The
e oven at least 5 min prior to the start;of each test run.

pst is to consist of mounting the<device on the small removable screen base o
Cloth formed to a height where the temperature sensing element is midway
ber and the guide vane:"The sample under test is to be positioned in the ai

the sensing element in a horizontal position. The test sample is to remain ir
to starting each test'run.

e to be preheated for 10 — 20 s prior to starting the test. The fan controlling the

variable“autotransformers are to be adjusted as needed to obtain the desireg
rmal oven temperatures at the start of the test are to be 29.4 — 32.2 °C (85 -

90 °F). A deviation of +4.2 °

C(&7.5 °F) is permitted from Fiqure 29.1 during buildup.

29.11

Where applicable, multiple-station interconnect, relay connections, or other wire connections are

to be wired in accordance with the installation instructions. Operation of the alarms and their associated
connections shall be verified in accordance with the requirements outlined in this standard and the
manufacturer’s published instructions.

29.12 After installation in the oven, the heat alarm is to be subjected to the time-temperature condition
illustrated in Figure 29.1. Oven temperature at the start of the test is to be 29.4 — 32.2 °C (85 — 90 °F).

29.13 After the heat alarm produces the alarm signal, the current applied to the bank of heaters is to be
cut off and the oven is to be cooled to room temperature by use of the external cooling fan.
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30 Stability Test (Electrically-operated Only)

30.1 Two heat alarms shall be subjected to the test specified in (a) — (c). Different alarms may be
employed for each test. During conditions (b) and (c), there shall not be false alarms.

a) Two alarms shall operate for their intended signaling performance after being subjected for 90
days to an ambient temperature of 15 degrees below its maximum installation temperature.
Alternatively, the two detectors may be subjected to a shorter time period and higher temperature
as determined by the following equation:

I

D
=2

in which:
D, is 90 days,
D, is the proppsed time period in days,
T, is the temperature in Kelvin when testing for 90 days,
T, is the temperature in Kelvin when testing for proposed time period’in days,
Ois 0.65 eV gnd
Kis 8.62 x 10P° eV/K.

Two samples are to Qe placed in a circulating air oven andenergized from a source of rated voltage
and frequency. Follgwing removal, the energized samples are to be permitted to cool to room
temperature for at legst 24 h.

b) Fifty cycles of mpmentary (approximately <2’ second) interruption of the heat alarm power
supply at a rate of nof more than 6 cycles per'minute.

c) Three plunges from an ambient humidity of 20 £5 % relative humidity to an ambient of 90 £5 %
relative humidity at 28 +2 °C (73.4 £3:6°F).

30.2 The two heat alarms|shall be mounted in a position of intended use, energized from a source of]
supply in accordance with Tgst Voltages, Section 26, and subjected to each of the test conditions in 30.1.

30.3 For 30.1 (a), two heatlalarms shall be mounted on wooden supports simulating intended installation

and shall be connected to indicating lamps or equivalent means to indicate a false alarm.

30.4 For 30.1 (c), the two heat alarms shall be individually plunged from one humidity level to the other
(not more than 3 seconds between each plunge) and maintained at each humidity level for not less than
1/2 hour.

30.5 At the conclusion of conditions 30.1 (a) — (c), the heat alarms shall comply with the requirements of
the Oven Test, Section 29, the Operating Temperature Test, Section 37, or the Rate-of-Rise Operation
Test, Section 33, whichever tests are applicable.

31 Determination of Stability Test for Mechanical Heat Alarms

31.1 A heat alarm using both eutectic solder and copper within the construction of the releasing
mechanism where the two dissimilar metals are in contact with each other shall operate for its intended
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signaling performance after being subjected to the stability test. The releasing mechanism is defined as
the components that cause the contacts to operate as the eutectic solder melts.

31.2 Ten samples shall be subjected to 30 days at an ambient temperature of 8.3 °C (15 °F) below its
operating temperature in an environment with relative humidity of 85 +5 %. Upon completion of the test,
the samples shall remain at room temperature for a period of 24 hours, after which they shall be subjected
to the Operating Temperature Test, Section 37, or the Rate-of-Rise Operation Test, Section 33, whichever
tests are applicable, to determine the activation temperature.

32 Fire Test

32.1 To qualify for an installation spacing by fire tests, four highest ordinary-degree rated and four
highest low-degree rated hpat detectors installed in the least favorable position as determined from thq
Oven Test, Section 29, and|at the intended spacing, shall operate within 130s. The temperature profile.0
the fire is to be monitored by a type J thermocouple located at the 3 m (10 ft) spacing, 178 mm (7 in) below
the ceiling, and on the same diagonal as the detectors. The temperature profile shall be within-the limits
shown in Figure 32.1. At legst two trials are to be conducted.

Figure 32.1

Temperature Profile Fire Test Time Temperature Limits

—— Poly. (Cold limit).
—— Poly. (Hotkimit):
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140.6
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< 185 / 85 .E
Y
5 L1 8

60 71

[35 57.2

85 294

60 156.5
I=

8 R 8 &8 8 8 &8 & ¥

Time (sec)

32.2 Fire tests are to be conducted in a 18.3 by 18.3 m (60 by 60 ft) test room with a smooth ceiling at a
height of 4.80 m (15 ft, 9 in). The heat detectors are to be installed at their designated spacings, minimum
15.2 m (50 ft), in line with the sprinkler and fire test pan. See Figure 32.2 for the layout.
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Figure 32.2
Fire Test Layout
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32.3 The fire tests are to be produced by burning denatured alcohol consisting of 190 proof ethanol to
which 5 % methanol has been added as a denaturant in steel pans of a size necessary to produce a
temperature rise within the limits shown in Figure 32.1. Since temperature conditions in a test room may
vary throughout the year, it is necessary to use different pan sizes in order to obtain the intended
temperature-rise condition. This test condition develops a time-temperature curve similar to the 4.57 m (15
ft) spacing curve shown by Figure 32.1.

32.4 The fire tests are to be conducted to compare the operating time of the fire alarm devices when
installed at their recommended spacing schedule as compared with the operating time of automatic
sprinklers installed on the standard 3.05-by-3.05 m (10-by-10 ft) spacing schedule. Operation of the heat
detectors within 130 s will qualify the device for the spacing on which it was installed.

32.5 Units that are intendsg
the distance between the to
the unit and the ceiling may
alarm if the manufacturer's
face the fire source and th
periphery of the unit.

32.6 Ifaheatalarmis inte

32.7 If a heat alarm is in
subjected to the Fire Test ug

33 Rate-of-Rise Operatid

33.1 Heat alarms that op
function at the rate of rise f
temperature rise of 6.7 °C
reached [starting from a ten

33.2 Five samples of rat
uniform temperature-rise cg
15, and 20 °F) per min and {
remain in the oven ambient

34 High Temperature Ex

d to be mounted on a side wall are to be mounted in a vertical position so tha
p of the unit and the ceiling is 305 mm (12 in). The distance between the top,0
be less than 305 mm (12 in) but not less than 102 mm (4 in) to the top‘of thg
installation instructions specify a shorter distance. The front of the @nits shal
b surface on which a unit is mounted shall extend 76 mm (3 in).beyond thg

hded to be mounted on the ceiling, the unit is to be so installed for this test.

fended to be used with an enclosure such as usedvin mounting, it is to be
ing the enclosure representative for installation as.intended.

n Test

brate on the rate-of-rise principle shall*be calibrated so that the devices wil
or which they are intended, but shall not operate when subjected to a rate o
(12 °F) per minute or less untika temperature of at least 54 °C (130 °F) is
perature of 29.4 to 32.2 °C (850 90 °F)].

p-of-rise heat detectors are to be tested in the testing oven under various
nditions. Typical rates-of rise of temperature such as 6.7, 8.3, and 11.1 °C (12
he intended (rated)temperature rate of rise are to be employed. Each unit is tg
at least 5 min prior to a test run.

bosure Test

34.1 A heat alarm shall jnot\activate when subjected for 30 days to the ambient test temperaturg
indicated in Table 32.1. Follewirgthe-exposuretheresponse-of-theunitsshall-netshow-atime-varationo

more than 20 % from the average value obtained in the Oven Test, Section 29, on as-received samples.
Electrically operated devices under test shall be energized per Test Voltages, Section 26. There shall not
be any change in the sound intensity when tested following the exposure. There shall not be evidence of
eutectic flow as a result of this test.
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Table 32.1
Ambient Test Temperature

Rating range, Test temperature,
Temperature classification °C (°F) °C (°F)
Low 46 — 57 (115-134) See note
Ordinary 57-79 (135-174) 52 (125)
Intermediate 79-107 (175 - 225) 66 (150)

NOTE - 5.6 °C (10 °F) below ratin

g

34.2 A device capable of r

pnnfnd npnrnfinn istobe ethinr\fan tothe Qven Tne+1 Section OQ, before and

after exposure to the ambi
response data after exposur

34.3 A fire alarm device sh
shall not be visible deformat
as a result of the test.

34.4 Five samples of each
after which they are to be plz

34.5 The units are to be
temperature for at least 24
subjected to the Oven Test,

35 Corrosion Tests

35.1 The response of a h
time variation of more than

Operation Test, Section 33,
heat alarms with an energiz
shall not be change in the sg

35.2 The sensitivity of a h
atmospheres, shall not sho
Operation Test, Section 33
energized power source,

bnt test temperature. For a device not capable of repeated o_peration, the
b is to be compared to the response of identical as-received samples.

all withstand the high temperature exposure without false operation-and there
on or change in the temperature sensitive element or any other part of the unit

temperature rating are to be tested for their intended/operating temperature
ced in a circulating air oven maintained at the test tetmperature.

emoved from the oven after the 30-day period, allowed to remain at room
h, examined for deformation of the temperature-sensitive element, and then
Bection 29.

pat alarm, after being subjected“to corrosive atmospheres, shall not show a
b0 % from the value obtainéd in the Oven Test, Section 29, the Rate-of-Rise
or both (as applicable),\on as-received samples. For mechanically-operated
ed power source, nao.false alarms shall occur during the exposure and there
und intensity when.the units are subjected to the Oven Test.

cat alarm operating on the rate-of-rise principle, after subjected to corrosive
v a variation-'of more than 50 % from the value obtained in the Rate-of-Rise
on as+received samples. For mechanically-operated heat alarms with an
no .false operation shall occur following the exposure to the corrosive

atmospheres or at a temper

ture'rise of 6.7 °C (12 °F) per min or less until a temperature of at least 54 °C

(130 °F) is reached [starting

from a temperature of £Z9.4 "L 10 3Z2.2 C (60 F 109U "F)].

35.3 Devices capable of repeated operation are to be subjected to the Oven Test, Section 29, before and
after exposure to the corrosive atmospheres. Where devices are not capable of repeated operation the
response data obtained from the Oven Test is to be compared to the response of identical as-received
samples.

35.4 A heat alarm shall operate as intended after being subjected to the corrosive atmosphere tests
described in 35.5 — 35.7. The samples are to be placed in the test chambers simulating the intended
position of use on a platform approximately 50.8 mm (2 in) above the bottom of the exposure chamber.

35.5 Moist Hydrogen Sulfide-Air Mixture Exposure — Two samples are to be exposed to a moist
hydrogen sulfide-air mixture in a closed glass chamber for a period of 10 days. On the second through
fourth and on the seventh through tenth day of exposure, the chambers are to be purged of gases from the
previous day and an amount of hydrogen sulfide equivalent to 0.1 % of the volume of the chamber is to be
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introduced. On the fifth and sixth days of the exposure period, the chamber is to remain closed and there
is not to be purging or introduction of gas. A small amount of water (10 ml/0.003 m? of chamber volume) is
to be maintained in the bottom of the chamber for humidity. The concentration of hydrogen sulfide by
volume in air saturated with water vapor at room temperature shall be 1000 +50 ppm (parts per million).

35.6 Moist Carbon Dioxide-Sulfur Dioxide-Air Mixture Exposure — Two samples are to be exposed to a
moist carbon dioxide-sulfur dioxide-air mixture in a closed glass chamber for period of 10 days. On the
second through fourth and on the seventh through tenth days of exposure, the chamber is to be purged of
gases from the previous day and an amount of carbon dioxide equivalent to 1.0 % of the volume of the
chamber, plus an amount of sulfur dioxide equivalent to 0.5 % of the volume of the chamber is to be
added. On the fifth and sixth days of the exposure period, the chamber is to remain closed and there is not
to be purging or introduction of gas. A small amount of water (10 ml/0.003 m® of chamber volume) is to be
maintained in the bottom of[the chamber for humidity-
saturated with water vapor at room temperature shall be 5000 £250 ppm.

35.7 A typical test apparafus for the moist carbon dioxide-sulfur dioxide-air mixture exposure test and thg
moist hydrogen sulfide-air niixture exposure test is as described in Figure 35.1.
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Figure 35.1

Corrosion Test Setup
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1) Compressed gas cylinders (Commercial Grade SO,, Bone Dry Grade CO,, C.P. Grade H,S).
2) Needle valves (to adjust flow).
3) Selector valve (selects CO, or SP,).

4) Flowmeters (used in conjunction With Stopwatch to measure gas volume).
5) Gas inlets to exposure chamber.

6) Glass exposure chamber with glass cover (holes in cover for gas inlet and outlet). Other type of chambers may be used provided
the equivalent gas and water concentrations are maintained.

7) Small motor and fan blade [1550 rpm motor with aluminum fan blade, with ten 88.9 mm (3-1/2 in) wings providing air movement
toward motor. Neoprene gasket used to seal shaft through-hole in glass cover].

8) Support platform (plastic "egg-crate" grid material).

9) Test sample. (Normally two test samples are used for this test.)
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35.8 After exposure to the corrosive atmospheres, the samples are to be removed from the test
chamber, allowed to remain at room temperature for at least 24 h and then subjected to the Oven Test,

Section 29.

35.9 This test is to be conducted only on heat alarms of the ordinary degree rating unless there is a
reason to anticipate different behavior of other ratings.

36 Alternate Corrosion Test (21-Day)

36.1 The 21-day corrosion test outlined in 36.2 — 36.4 may be conducted in lieu of the Corrosion Tests,

Section 35.

36.2 Two heat alarm sam;l)les, one at maximum and one at minimum sensitivity setting, are to be placeg
in a 200 liter or larger test ghamber on a platform approximately 50.8 mm (2 in) above the bottomef|thd

chamber. The temperature
humidity at 70 £2 % (meast
daily. Because of the corrg

measurement of relative humidity.

36.3 The following gas mi
exchange in the chamber g
(ppb) (parts per billion = par
200 150 ppb nitrogen dioxi
flow upwards from the botto

36.4 Following this test, t
Test.

37 Operating Temperature Test

37.1 A heat alarm shall o
ranges specified in Table 3
air bath.

in the chamber shall be maintained at 30 +2 °C (86 +3 °F) and the‘relative
red directly in the chamber). The temperature and humidity are to/be checkeqg
sive atmosphere a set of wet and dry bulb thermometers shall"be used fo

ture in air is to be supplied to the chamber at a rate sufficient to achieve an ai
f about five times per hour, for a period of 3 weeksy400 10 parts per billior]
ts per 10° by volume) hydrogen sulfide (H,S) plus 20 ¥5 ppb chlorine (Cl,) plus
He (NO,). The air inside the chamber is to be citeulated by a single fan, with
m.

ne alarms shall comply with the sensitivity requirements of Section 29, Over

berate as intended and within the applicable operating temperature limits ang
/.1, when subjected toran operating temperature test in a heated water, oil o

Table 37.1
Test Temperatures
Operating temperature limits
Minimum Maximum Operationrange |
Temperature classification °C (°F) °C (°F) °C (°F)
Low 46 (115) 56.7 (127) 5.6 (10)
Ordinary 53.3 (128) 74 (165) 5.6 (10)
Intermediate 74.4 (166) 107 (225) 8.3 (15)

37.2 Five samples of each temperature rating are to be subjected to this test. Depending on their
particular design, the devices are to be suspended in a circulating water, oil or air bath, and the
temperature gradually increased at the rate of 0.6 °C (1 °F) per minute until operation takes place. The
temperature of the bath at the instant of operation is to be recorded.
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38 Vibration Test

38.1 A heat alarm shall withstand vibration without false operation, without breakage or damage to parts
or any leakage at fittings. Following the vibration test the response of a unit shall not show a time variation
of more than 50 % from the value obtained in the Oven Test, Section 29, the Rate-of-Rise Operation Test,
Section 33, or both (as applicable), on as-received samples. There shall not be any change in the sound
intensity following the vibration test.

38.2 Two samples are to be secured in the intended position on a mounting board and the board, in turn,
securely fastened to a variable speed vibration machine having an amplitude of 0.3 mm (0.01 in). The
frequency of vibration is to be varied from 10 to 35 Hz in increments of 5 Hz until a resonant frequency is
obtained. The samples are then to be vibrated at the resonant frequency for a period of 1/4 hour. If no

resonant frequency is obtain

38.3 For the purpose of t
motion from a position of re
maximum magnification of th

38.4 A heat alarm capable
and after the vibration test.
from the oven test is to be ca

38.5 This test is generally
unless there is a reason to g
alarm devices, the units are
between the units and any s
39 Humidity Test

39.1 A heat alarm shall op
29, following exposure for 2
12 °C (86 4 °F). The units 4

39.2 Two samplesaretob
an ordinary degree rating on

40 Low Temperature Exp

40.1 A heat alarm shall of

ed, the samples are to be vibrated at 35 Hz for 4 h.

nis test "amplitude" is defined as the maximum displacement of sinusoidal
st or one-half of the total table displacement. "Resonance" is defined as the
€ applied vibration.

of repeated operation is to be subjected to the Oven TestSection 29, before
For a device not capable of repeated operation, the response data obtained
mpared to the response of identical as-received samples.

to be conducted only on heat alarms of the lew or ordinary degree rating
nticipate different behavior of other ratings. Formultiple station pneumatic fire
fo be interconnected with a 3.05 mm (10 ft)length of tubing between units and
bunding appliance with which it is intended-to be used.

brate as intended and comply,with the requirements of the Oven Test, Section
4 h to moist air having arelative humidity of 85 +5 % at a temperature of 30
re to be tested within 5min after removal from the humid environment.

b subjected to this.test. This test is to be conducted on devices having a low or
y, unless different behavior of other ratings is anticipated.

psure Test

erate” as intended and shall comply with the requirements of the Oven Test,

Section 29, following exposurefor24trtoatemperature of minus 302 *C{minus 224 F)Theumnitsare

to be tested within 5 min after removal from the low temperature chamber. There shall not be false
operation, damage to parts or leakage at fittings.

40.2 Two samples are to be subjected to this test. This test is to be conducted on alarms having a low or
an ordinary degree rating only, unless different behavior of other ratings is anticipated.

40.3 Following the 24 h of exposure, the heat alarms are to be transitioned from the low temperature
environment to the test environment defined in 40.1 within 30 s. The heat alarms may produce an alarm
signal during this transition. Samples that produce an alarm signal during transition shall be allowed to
remain in ambient condition until the alarm is reset and the tests required in 38.1 can be conducted.

40.4 For a pneumatic multiple station heat alarm, the maximum length of tubing specified by the
manufacturer is to be connected between the unit and any alarm sounding device with which it is intended
to be used before conducting the test. See also 25.3, General.
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41 Survivability Test

41.1 Two samples of the heat alarm shall be exposed to a temperature of 121 +2 °C (250 4 °F) for a
period of 4 min. The units shall be removed from the test chamber and allowed to return to room
temperature. The units are then to be subjected to the Audibility Test, Section 42, (when applicable) and
the Oven Test, Section 29.

41.2 Following conditioning, the samples shall be capable of producing an audible signal of 85 dBA at
3 m (10 ft), and the sensitivity of each heat alarm shall not show a time variation of more than 50 %.

42 Audibility Test (Canada and U.S.)

421 General

42.1.1 Except as permitt¢d in Supplementary Remote Sounding Appliances, Section 44, thelalarm
sounding appliance, either jntegral with the heat alarm or intended to be connected separately;’shall bg
capable of providing for at Ieast 4 min, a sound output equivalent to that of an omnidirectional’source with
an A-weighted sound pressure level of at least 85 decibels (dBA) at 3.05 m (10 ft) withtwo reflecting
planes assumed. To deternjine compliance with this paragraph the methods described.in"42.2 or 42.3 arg
to be employed. It is appropriate for alarms to be tested with the horn duty cycle specified in 27.2
Standardized Alarm Signal{ defeated and emitting a continuous tone. Additionally, the signal format of g
low frequency alarm shall conform to the description in Section 45, Low Frequency Alarm Signal Format.

42.2 Sound output measjurement (Canada)

42.2.1 The signal format
Frequency Alarm Signal Fo

bf a low frequency alarm shall conform\to the description in Section 45, Low
mat.

42.2.2 An alarm that incorporates an audible device shall be capable of providing an output of at least 85

dBA at 3 m (10 ft) after b
Appliance, while connected
19.1 mm (3/4 in) plywood b

the front of the heat alarm gt 90° with the horizental and facing the microphone. At least two samples shal

be tested.

42.2.3 Units intended for

eing subjected to the Endurance Test described in 62.4, Audible Signaling
to a source of rated voltage and frequency. Each alarm is to be mounted to §
oard measuring 610.by 610 mm (2 by 2 ft), supported in a vertical plane, with

multiple-gtation connection shall be tested in the configuration specified in

42.2.2 with the maximum i

ne resistance as defined in 52.2.4 of the Undervoltage Test, and the audibility

measured on the heat alarin when*subjected to an abnormal heat condition. For a battery-operated unit
the batteries shall be depleted\te’a point just above or at the heat alarm trouble signal level. The sound
level measurement shall beE»aeﬂe—a%%m—e(—ﬁa«»eee&a«eﬁ—' 1Of-
42.2.4 The measurement shall be made in a free field condition to minimize the effect of reflected sound
energy. The ambient noise level is to be at least 10 dB below the measured level produced by the signal
appliance. Free field conditions may be simulated by mounting the device on a wood surface at least 125
by 150 mm (4.9 x 5.9 in) not less than 3 m (10 ft) from the ground and with the microphone located 3 m (10

ft) from the alarm and conducting the test outdoors on a clear day with a wind velocity of not more than 8
kph (5 mph) and an ambient temperature of 15 to 25 °C (59 to 77 °F).

4225 Alternately, an anechoic chamber with usable volume of not less than 28 m® (989 ft?), with no
dimension less than 2 m (6.5 ft), and with an absorption factor of 0.99 or greater from 100 Hz to 10 kHz for
all surfaces may be used for this measurement.
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42.3 Sound output measurement (United States)

42.3.1 The sound power output of the alarm shall be measured in a reverberation room using
procedures outlined in ANSI ASA Standard S12.51 (Acoustics Determination of Sound Power Levels of
Noise Sources using Sound Pressure Precision Method for Reverberation Rooms). The sound power in
each 1/3 octave band shall be determined using the comparison method. The A-weighting factor shall be
added to each 1/3 octave band. The total power is to be determined on the basis of actual power. The total
power is then to be converted to an equivalent sound pressure level for a radius of 3 m (10 ft). An
additional 6 dB is to be added to allow for two reflecting planes.

42.3.2 Each alarm is to be mounted to a 19.1 mm (3/4 in) plywood board measuring 610 by 610 mm (2
by 2 ft), supported in a vertical plane, and positioned at an angle of 45° to the walls of the reverberation
room.

42.3.3 For this test an AC powered alarm is to be energized from a source of rated voltage-and
frequency. A battery powefed alarm is to be energized from batteries under each of the(following
conditions along the trouble signal level curve illustrated in Figure 51.2, or equivalent:

a) Non-discharged bgttery (a battery with some unknown shelf life, such as those purchased at a
retail outlet) with enoligh added resistance to obtain a trouble signal (Point D of Figure 51.2), or the
maximum resistance|for the particular battery based on documented data, whichever is less.

b) Battery depleted tg the trouble signal level voltage, no added resistance.

c) Battery depleted t¢ a voltage value between conditions A and B above which is evaluated to be
the least favorable fpr sound output. For a straight line curve\it is the midpoint voltage. For a
nonlinear curve it is |to be specified. The equivalent of a battery shall be identified as a voltage
source with a series fesistance adjusted to a level at which a trouble signal is obtained during the
normal standby condjtion. The resistance and voltages-used are to be those that were determined
during the Circuit Megsurement Test, Section 49.

42.3.4 At least two samplgds shall be tested. Units intended for multiple-station connection shall also be
tested interconnected as multiple-stations with the 'maximum line resistance defined in 52.2.2 of the
Undervoltage Test. For AC powered unitss.employing a non-rechargeable standby battery, the
measurement shall be mad¢ with the heat alarm connected to a rated AC voltage source, and then with
the AC power de-energized @nd energy obtained from a standby battery depleted to 85 % of rated battery
voltage, or at the voltage [evel at which a trouble signal is obtained. For an AC unit employing a
rechargeable standby batter}y, the measurement is to be made using a fully recharged battery.

43 Alarm Duration Test

43.1 An alarm sounding appliance of an alarm powered by a primary or secondary battery that has been
discharged to the trouble level condition shall provide the equivalent of 85 dBA minimum at 3.05 m (10 ft)
for 1 min of continuous alarm operation and shall provide at least 82 dBA up to 4 min of alarm operation.

43.2 For Mechanically Operated Alarms, an alarm sounding means of a single or multiple station heat
alarm or both, shall provide the equivalent of 85 decibels at 3.05 m (10 ft) after 1 minute of continuous
alarm operation and at least 82 decibels after 4 minutes of operation.

43.3 To determine compliance with 43.1, a measurement shall be made under the following conditions.
The ambient noise level is to be at least 10 dB below the measured level produced by the signaling
appliance. The alarm is to be mounted 302 mm (1 ft) from the microphone placed in a direct line with the
alarm. The alarm is then to be energized in the alarm condition and the sound output is to be measured at
1-min intervals, using a sound level meter employing the A-weighting network.
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44 Supplementary Remote Sounding Appliances

441 The sound output of a supplementary remote sounding appliance, intended to be installed a
sleeping area, shall meet the Low Frequency Signal Format of Section 45 and comply with the Audibility
Test, Section 42.

44.2 The supplementary remote sounding appliance shall be marked with the following, or equivalent,
text to indicate the specific use:

"THIS UNIT IS TO BE INSTALLED IN A ROOM OCCUPIED FOR SLEEPING"

« CET APPAREIL DQIT ETRE INSTAI | E DANS UNF PIFCE OCCUPEFE POUR DORMIR »

44.3 If the marking specifled in 44.2 is applied to the alarm, the sound output shall not be less thlan/75
dBA.

45 Low Frequency Alarm Signal Format (optional)

45.1 A low frequency alarfn shall have a fundamental frequency of 520 (F1) Hz +10-%, with subsequen
harmonic frequencies occurring at 1560 (F3), 2600 (F5) and 3640 (F7) Hz +10 % &s determined by a Fas
Fourier Transform (FFT) anglysis of the audible alarm signal.

45.2 The spectral analys¢gs shall be performed in a reverberant room per the test setup as described in
40.3. The FFT measurement shall be a 30 s spectrum averaging of a 12:8 (kHz) frequency span of 2 (Hz
resolution, non-weighted.

45.3 The maximum sound pressure level (dB) of any frequency-within the FFT measurement shall be a
least 5 dB less than the F1 sound pressure level (dB). The minimum sound pressure level (dB) of the odd
harmonics shall not be lesg than 20 dBA for F3, 30 dBA for-F5 and 50 dBA for F7 of the fundamental F1
level.

46 Jarring Test

46.1 An alarm shall withstand jarring resulting from impact and vibration such as experienced in service
without causing an alarm gr trouble signal, without dislodgement of any parts, and without impairing its
subsequent operation.

Exception: Dislodgment of parts is acceptable if the dislodged part(s) does not affect the operation of the
unit, and there are no high Joltage parts exposed.

46.2 The alarm and any associated equipment are to be mounted in a position of intended use, see
Figure 46.1, to the center of a 1.8 by 1.2 m (6 by 4 ft), nominal 19.1 mm (3/4 in) thick plywood board which
is secured in place at four corners. A 100 by 100 mm £10 % (3.94 by 3.94 in £10 %) steel plate, 3.2 mm
1£10 % (1/8 in £10 %) thick shall be rigidly secured to the center of the reverse side of the board.

46.3 A 4.08 J (3 ft-Ib) impact is to be applied to the center of the reverse side of this board by means of a
0.54 kg (1.18 Ib), 50.8 mm (2-in) diameter steel sphere either swung through a pendulum arc from a height
(h) of 775 mm (2.54 ft), or dropped from a height (h) of 775 mm (2.54 ft) to apply 4.08 J (3 ft-Ib) of energy.

See Figure 46.1.
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Figure 46.1

Jarring Test
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46.4 During this test, the
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Vibration Test, Section 38, t

the value obtained in the Oy
applicable), on as-received 3

47 Effect of Shipping anc

47.1 The sensitivity of an
representative of shipping ¢
physical or electronic damag

use.
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/Qproduct Under Test
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Method For Unit Test Method For“Unit
ed to be Mounted Intended to be Mounted
Vertically Horizontally

blarm is to be in the standby, condition and connected to a rated source of]
r, as applicable) in accordahce with Test Voltages, Section 26. Following the
ne response of a unit shall hot show a time variation of more than 50 % from
en Test, Section 29,.the Rate-of-Rise Operation Test, Section 33, or both (as
amples.

Storage

alarmshall not be impaired by exposure to high and low temperatures
nd-storage. The exposure shall not result in warping, cracking or any other

&, which would impair its operation in any way or its suitability for its intended

47.2 Two alarms are to be subjected, in turn, to a temperature of 70 °C (158 °F) for a period of 24 h, let to
cool to room temperature for at least 1 hour, exposed to a temperature of minus 30 °C (minus 22 °F) for at
least 3 h, and then permitted to warm up to room temperature for at least 3 h. Following the test the
response of the units shall not show a time variation of more than 50 % from the value obtained in the
Oven Test, Section 29, the Rate-of-Rise Operation Test, Section 33, or both (as applicable), on as-

received samples.

48 Dust Test

48.1 The sensitivity of an alarm shall not be reduced abnormally by an accumulation of dust, without an

alarm or audible trouble sign

al being produced.
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48.2 To determine compliance with 48.1, a sample in its intended mounting position is to be placed de-
energized, on metal supports in an airtight chamber having an internal volume of at least 0.09 m? (3 ).

48.3 Sixty +3 g (2 oz) of cement dust, maintained in an ambient room temperature of 23 +2 °C (73.4
+3 °F) at 20 — 50 % relative humidity and capable of passing through a 200 mesh screen, is to be
circulated for 15 min by means of compressed air or a blower so as to completely envelop the sample in
the chamber. The air flow is to be maintained at an air velocity of 0.25 m/s (50 fpm).

48.4 Following the exposure to dust, the alarm is to be removed carefully, mounted in its intended
position, energized from a source of supply in accordance with Section 26, Test Voltages, and tested for
operation. The response of the units shall not show a time variation of more than 50 % from the value
obtained in the Oven Test, Section 29, the Rate-of-Rise Operation Test, Section 33, or both (as
applicable), on as-received pamples.

49 Replacement Test, Head and Cover

49.1  An alarm employing
removable head shall with
applicable, of the cover.

49.2 An alarm is to be ins
opened and closed, as spe
Section 46.

50 Marking Tag Securen
50.1 If the marking speci
withstand a pull of 22 N (5
without tearing or breakage
51 Circuit Measurement
51.1 Current input

51.1.1 Except for battery ¢

rating by more than 10 %
Voltages, Section 26, and o

a cover that is intended to be attached or closed by a snap typeyaction or &
stand 50 cycles of removal and replacement, or opening<and closing, ag

talled as intended in service and the cover or head removed and replaced, o
Cified by the manufacturer. The unit then is to be subjected to the Jarring Test

bss Test

fied by 73.1 (o) is provided on a tag; the tag fastened to the product shal
Ibf) for 15 s without breakage or-separation of the attachment means, ang
of the tag.

Test (Electrically-operated Heat Alarms Only)

perated alarins, the input current of a heat alarm shall not exceed the markeg
when thelalarm is connected to a source of supply in accordance with Tes
peratedlunder the conditions of intended use (standby and alarm).

51.2 Battery trouble voltage determination

51.2.1

An increase in the internal resistance, or a decrease in terminal voltage, of a battery employed as

the primary source of power to an alarm shall not impair operation for an alarm signal before a trouble
signal is obtained. In addition, any combination of voltage and resistance at which a trouble signal is
obtained shall be greater than the battery voltage and resistance combination measured over the
manufacturer's specified battery life (a minimum of 1 year) period in the room ambient condition of the
Battery Tests, Section 66.

51.2.2 The trouble level of a battery operated heat alarm shall be determined (using the test circuit in
Figure 51.1 and the voltage-resistance curves of Figure 51.2) for each of the following voltages:

a) Rated battery voltage,

b) Trouble level voltage (assuming minimal or no series resistance), and
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c) Voltages between rated and trouble level voltage.

Figure 51.1

Test Circuit
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Figure 51.2

Trouble Level Determination
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A — Rated battery voltage

B — Trouble level voltage (assuminfy minimal resistance)

C — Voltage value between rated and trouble level

D — Trouble level resistance at rated battery voltage

E — Trouble level resistance at voltage value C

F — Maximum permissible battery resistance and minimum voltage after 1 year in long-term battery test

Curve A — Sample plot of voltage versus resistance (Alarm Trouble Level Curve) at which a trouble signal in an alarm is obtained.
Audibility measurement is to be made at points between D and F

Curve B — Sample plot of battery internal resistance versus battery open circuit voltage derived from long term (minimum 1 year)
battery test. Shape and slope of curve, as well as point of intersection with Curve A, varies based on battery used
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51.2.3 To determine compliance with 51.2.1 each of three alarms is to be connected in series with a
variable regulated direct current power supply and a variable resistor as illustrated in Figure 51.1. The
trouble level is to be determined by the following steps:

a) Rated Battery Voltage — The voltage of the power supply is to be set at the rated battery voltage
and the series resistor at 0 ohm. The resistor is to be increased in increments of 0.1 — 10 ohms, at
a rate of not more than one increment per minute, until a trouble signal is obtained. The alarm is to
be tested for alarm operation at each resistance level and at the trouble signal level.

b) Trouble Level Voltage — With the variable resistor set at 0 ohm, the voltage of the power supply
connected to the alarm is to be reduced in increments of 1/10 volt per minute to the level where the
trouble signal is obtained. The alarm is to be tested for alarm operation at each voltage level and at
the trouble signal level

¢) Voltage Values Befween Rated and Trouble Level Voltages — The voltage of the power supply,is
to be set at pre-specified voltages between the rated battery voltage and the trouble level valtage.
The series resistor ig then to be increased in increments of 0.1 — 10 ohms, at a rate ofinpt more
than one increment per minute, until a trouble signal is obtained. The alarm is to be tested’for alarm
operation at each redistance and voltage level and at the trouble voltage level. A number of voltage
values shall be used fo determine the shape of the trouble level curve.

d) Internal Resistancg Increase With Constant Terminal Voltage — The voltage of the power supply
is to be set at the battery rated voltage (terminal voltage of new battery)under normal standby
current drain) and the resistance increased from zero ohms until the heat alarm trouble signal is
obtained. The rate gf resistance change prior to the trouble point’shall be reduced to a value

required to eliminate pny error due to any time lag in the trouble citcuit of the heat alarm.

e) Terminal Voltage Decrease With Constant Internal Resistance — With the variable resistance set
at zero ohms, the pgwer supply voltage is to be decreased until the heat alarm trouble signal is
obtained. The rate of voltage change prior to the troublé-point shall be reduced to a value required
to eliminate any erroil due to any time lag in the trouble-Circuit of the smoke alarm.

f) Variable Internal Resistance With Variable Terminal Voltage — The test of (a) is to be repeated
with the power supply voltage set to values equal to the 25 %, 50 %, and 75 % points of the voltage
range determined in {b).

51.2.4 To determine that a|battery is capable of supplying alarm and trouble signal power to the alarm for
at least the manufacturer's|specified battery life (1 year minimum) under the room ambient condition
described in the Battery Tes{s, Section®t Curve A of Figure 51.2 is to be plotted from the data obtained in
the measurements described in 51.2:3 and compared to Curve B of Figure 51.2, which is plotted from data
generated in the 1 year battery test. The intersection of Curves A and B shall not occur before the
manufacture's specified battery’life (1 year minimum) and all points of Curve B to the right of point F

(extended to the base line), shall be below Curve A.
52 Overvoltage and Undervoltage Tests (Electrically-operated Heat Alarms Only)
52.1 Overvoltage test

52.1.1 An alarm shall operate as intended in the standby condition while performing its signaling function
and connected to a supply source of 110 % of rated value. When a nominal rated voltage value is
specified, the overvoltage shall be 110 % of the test voltage specified in Test Voltages, 26. When an
operating voltage range is specified, the overvoltage shall be either 110 % of the high value of the voltage
range or 110 % of the test voltage specified in section 26, whichever is higher. While energized from the
overvoltage condition, the response of a unit shall not show a time variation of more than 50 % from the
value obtained in the Oven Test, Section 29, the Rate-of-Rise Operation Test, Section 31, or both (as
applicable), on as-received samples.
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Exception: This requirement does not apply to alarms operated by a primary battery power supply

52.1.2 For alarms intended for connection in a multiple station configuration, the minimum number of
alarms specified by the installation instructions are to be interconnected with zero line resistance between
alarms and tested for their intended operation.

52.1.3 For operation at the higher voltage, three alarms are to be subjected to the specified increased
voltage in the standby condition for at least 16 h, or as specified by the manufacturer, and then tested for
their intended signaling operation and sensitivity.

52.2 Undervoltage test

52.2.1 An alarm shall opgrate for its intended signaling performance while energized from a supply o
85 % of the test voltage spégcified by the manufacturer. For units powered from a primary battery, the tes
shall be conducted at the |battery trouble signal voltage level. While energized from the undervoltagsg
condition, the response of g unit shall not show a time variation of more than 50 % from the valuelobtained
in the Oven Test, Section 29, the Rate-of-Rise Operation Test, Section 33, or both (as applicable),on as
received samples.

52.2.2 For alarms intenddd for connection in a multiple station configuration, the maximum number o
alarms specified by the insfallation instructions are to be interconnected with eitiier 10 ohms resistancg
between alarms, or the ximum resistance specified in the installation instructions, and tested fo
intended operation.

52.2.3 When the alarm ig| provided with a standby battery the testcis-to be conducted at 85 % of thg
charged battery voltage. When the standby battery provides a trouble signal requiring replacement a
higher than 85 % of the charged battery voltage, the test is to.be,conducted at the battery trouble signa
voltage level.

52.2.4 For operation at thé reduced voltage, three alarms are to be energized from a source of supply in
accordance with Section 26| Test Voltages, following-which the voltage is to be reduced to 85 % of the tes
voltage specified in 26.1 fof AC operated alarms, -or the battery trouble level voltage for battery operateg
alarms, and then tested for $ignaling operationand sensitivity.

53 Temperature Test

53.1 The materials or components employed in an alarm shall not be subjected to a temperature risg
greater than the values ipdicated in Table 53.1, under any condition of intended operation. The
temperature rise of a comppnéntin Table 53.1 in the standby condition may be exceeded, but in no case
shall be greater than that ferthe—temperature—permittedunderan—-alarm—conditton—malfunrctonof-tha

component results in a trouble signal.
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Table 53.1
Maximum Temperature Rises
Normal standby, (Signaling) alarm
condition,
Materials and components °C (°F) °C (°F)
A. COMPONENTS
1. Capacitors: P
a. Electrolytic types 25 (45) 40 (72)
b. Other types 25 (45) 65 (117)
2. Rectifiers — At any point
a. Germanium 25 (45) 50 (90)
b. Selenium 25 (45) 50 (96)
c. Silicon
(i) Maximum 60 % of rated voltage 50 (90) 75 (135)
(ii) 61 % or more of rated voltage 25 (45) 75 (135)
3. Relay, solenoid, transformef, and other coils with:
a. Class 105 insulation system:
Thermocouple method 25 (45) 65 (117)
Resistance method 35 (63) 75 (135)
b. Class 130 insulation system:
Thermocouple method 45 (81) 85 (153)
Resistance method 55 (99) 95 171)
c. Class 155 insulation system:
(i) Class 2 transformer:
Thermocouple mgthod 95 (171) 95 (171)
Resistance methdd 115 (207) 115 (207)
(i) Power transformers:
Thermocouple mgthod 110 (198) 110 (198)
Resistance methqd 115 (207) 115 (207)
d. Class 180 insulation system:
(i) Class 2 transformerg:
Thermocouple mgthod 115 (207) 115 (207)
Resistance methqd 135 (243) 135 (243)
(ii) Power transformers:
Thermocouple method 125 (225) 125 (225)
Resistance method 135 (243) 135 (243)
4. Resistors®:
a. Carbon 25 (45) 50 (90)
b. Wire wound 50 (90) 125 (225)
c. Other 25 (45) 50 (90)
5. Solid state devices See footnote d
6. Other components and materials:
a. Fiber used as electrical insulation or cord bushings 25 (45) 65 (117)

Table 53.1 Continued on Next Page
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Table 53.1 Continued

Normal standby,

(Signaling) alarm

condition,
Materials and components °C (°F) °C (°F)

b. Varnished cloth insulation 25 (45) 60 (108)
c. Thermoplastic materials Rise based on temperature limit of the material
d. Phenolic composition used as electrical insulation or as parts 25 (45) 125 (225)
whose malfunction or deterioration results in a risk of electric

shock, explosion, fire, or injury to persons®

e. Wood or other combustibles 25 (45) 65 (117)

45 00 (27 O\ lacc th H H i
T =)t ;..aﬂ-ﬁs—me“lﬁg—pe’lﬁ't_

f. Sealing compound
g. Fuses

B. CONDUCTORS
1. Appliance wiring materialf

2. Flexible cord (for example,

3. Conductors of field-wired G
product

C. GENERAL

1. All surfaces of the product
product is be mounted

2. Surfaces normally contacts
as control knobs, push buttor]

a. Metal
b. Nonmetallic

3. Surfaces subjected to casy
enclosure or grille):

a. Metal

b. Nonmetallic

SJO, SJT)

rcuits to be permanently connected to the

Bnd surfaces adjacent to or upon which the

d by the user in operating the unit (such
s, and levers):

al contact by the user (such as the

25 (45)

65 (17

25 °C (45 °F) less than the temperaturé.limit of the

35 (63)
35 (63)
65 @
35 (63)
60 (108)
45 (81)
65 (117)

wire

35 (63)
35 (63)
65 (117)
35 (63)
60 (108)
45 (81)
65 (117)

@ For an electrolytic capacitor whi
integral with the capacitor enclos!

b It is not prohibited to evaluate a
marked temperature rating.

¢ When the temperature rise of a
manufacturer's rating.

9 The temperature of a solid-statd
during the normal standby conditi
the alarm condition or any other g

re shall not be more than65 °C (117 °F).

Ch is physically integral with orattached to a motor, the temperature rise on insulating material
capacitor which opérates at a temperature higher than a 65 °C (117 °F) rise on the basis of its
esistor exce€ds\the values shown the power dissipation shall be 50 % or less of the

deviceg(for example, transistor, SCR, integrated circuits), shall not exceed 50 % of its rating
pn.«The temperature of a solid-state device shall not exceed 75 % of its rated temperature under
ondition of operation which produces the maximum temperature dissipation of its components.

For reference purposes 0 °C (32

followed by a Normal Operati

on Test, Section 27.

1) The integrated circuit (microcircuits) complies with the requirements of MIL-STD.883H.

2) The semiconductor devices comply with the requirements of MIL-STD 750E.

F) shall be identified as 0 %. For integrated circuits the loading factor shall not exceed 50 % of
its rating under the normal standby condition and 75 % under any other condition of operation. It is permissible that both solid-
state devices and integrated circuits be operated up to the maximum ratings under any one of the following conditions:

3) A quality-control program is established by the manufacturer consisting of an inspection stress test followed by operation of
100 % of all components, either on an individual basis, as part of a subassembly, or equivalent.

4) Each assembled production unit is subjected to a burn-in test, under the condition which results in the maximum
temperatures, for 24 h while connected to a source of rated voltage and frequency in an ambient of at least 49 °C (120 °F)

¢ The limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds which have been
investigated and determined to have special heat-resistant properties.

Table 53.1 Continued on Next Page
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Table 53.1 Continued

Normal standby, (Signaling) alarm
condition,

Materials and components °C (°F) °C (°F)

fFor standard insulated conductors other than those mentioned, reference shall be made to:
In Canada, C22.1, Canadian Electrical Code, Part |, Safety Standard for Electrical Installations;
In the United States, National Electrical Code, NFPA 70,

The maximum allowable temperature rise in any case is 25 °C (45 °F) less than the temperature limit of the wire in question.

53.2 Except as noted in 53.3, all values for temperature rises apply to equipment intended for use in
prevailing ambient temperatlires, usually not higher than 23 °C (73 °F).

53.3 When equipment is intended specifically for use with a prevailing ambient temperature constantly
more than 23 °C (73 °F), th¢ test of the equipment is to be made at the higher ambient temperature, and
temperature rises specified |n Table 53.1 are to be reduced by the amount of the difference between that
higher ambient temperature fand 23 °C (73 °F).

53.4 Temperature measurgments on equipment intended for recessed mounting areio'be made with the
unit installed in an enclosurg of nominal 19.1 mm (3/4 in) wood having clearance-0£.50.8 mm (2 in) on the
top, sides and rear, and the front extended to be flush with the heat alarm cover,

53.5 A temperature is constant when three successive readings, taken at-not less than 5 min intervals,
indicate no change.

53.6 Temperatures shall be measured by means of thermocouples consisting of 30 AWG (0.06 mm?)
wire. Measuring the temperature of a coil is to be accomplished by either the thermocouple or resistance
method. The thermocouple [method, however, is not to bexemployed for a temperature measurement at
any point where supplementary thermal insulation is emplayed.

53.7 Thermocouples congisting of iron and constantan wires and a potentiometer-type indicating
instrument shall be used whenever referee temperature measurements by thermocouples are necessary.

53.9 The temperature of 3
comparing the resistance o
known temperature by means of the equatlon

R
T="(234.5+1)-2345
r

in which:
T is the temperature to be determined in °C,
R is the resistance in ohms at the temperature to be determined,
ris the resistance in ohms at the known temperature,

tis the known temperature in °C.
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53.10 As itis required to de-energize the winding before measuring R, it is appropriate for the value of R
at shutdown to be determined by taking several resistance measurements at short intervals, beginning as
quickly as possible after the instant of shutdown. A curve of the resistance values and the time shall be

plotted and extrapolated to give the value of R at shutdown.

53.11

To determine compliance with this test, an alarm is to be connected to a source of supply in

accordance with Test Voltages, Section 26, and operated under the following conditions:

a) Standby — 16 h minimum. Constant temperatures

b) Alarm — 1 hour

c) Alarm — 7 h or to hattery depletion. Abnormal test

53.12 When the temperat
approaching failure, and the

53.13 The alarm is to be
(b) or (c).

54 Transient Tests (Elect

54.1 General

54.1.1 Two electrically-op
energized from a source of]
intended to be used with thq

a) Shall operate for t
b) Shall not initiate a

c) Shall not initiate a

54.1.2 Alarms using a pr
transients, only. When an 2
first conducted with an ind
interconnecting wiring shall

54 1.3 Different heat alarn

ire limits for 53.11 (c) are exceeded there shall be no manifestation of acfire’o
alarm shall operate as intended following the test.

subjected to the Dielectric Voltage-Withstand Test, Section 59, following 53.11

rically-operated Heat Alarms Only)

brated heat alarms shall be subjected to the tests specified in 54.2 — 54.7 while
supply in accordance with Test Voltages;. .26, and connected to the device(s
alarm. The alarms

heir intended signaling performance,
h alarm signal, and

trouble signal.

mary battery as.a power supply are to be subjected to 54.4, Extraneous
larm is intended/for multiple-station connection, the transient tests are to be
ividual heatvalarm, and secondly with two interconnected heat alarms. The
hot exceed 305 mm (12 in).

s ‘dre’to be used for each test. The heat alarms shall not false alarm for morg

than 1 second.

54.1.4 Following the test the response of the units shall not show a time variation of more than 50 % from
the value obtained in the Oven Test, Section 29, the Rate-of-Rise Operation Test, Section 33, or both (as
applicable), on as-received samples.

54.2 Supply line (high-voltage) transients

54.2.1
amperes isolating power tra

For this test, the alarm is to be connected to a transient generator, consisting of a 2 kilovolt-

nsformer and control equipment capable of producing the transients described

in 54.2.2. The output impedance of the transient generator is to be 50 ohms.

54.2.2 The transients produced are to be oscillatory and have an initial peak voltage of 6000 volts. The

rise time is to be less than 1

/2 microsecond. Successive peaks of the transients are to decay to a value of
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no more than 60 % of the value of the preceding peak. Each transient is to have a total duration of 20
microseconds.

54.2.3 Each unit is to be subjected to 500 oscillatory transient pulses induced at a rate of once every
10 s. Each transient pulse is to be induced 90 degrees into the positive half of the 60 hertz cycle. A total of
250 pulses are to be applied so that the polarity of the transients is positive with reference to earth ground,
and the remaining 250 pulses are to be negative with respect to earth ground.

54.3 Internally induced transients

54.3.1 The alarm is to be energized in the standby condition while connected to a source of supply in
accordance with Test Voltages, Section 26. The supply is to be interrupted a total of 500 cycles for 1
second at a rate of not more(than 6 cycles/min; following the test, the alarm is to be operated:

a) For its intended signaling performance, and

b) The response of the alarm shall not show a time variation of more than 50 % from"the value
obtained in the Oven Test, 29.2, the Rate-of-Rise Operation Test, Section 33, or both (as
applicable), on as-reg¢eived samples.

54.4 Extraneous transients

54.4.1 A heat alarm shall not false alarm and its intended operation shall nat.be impaired when subjected
to extraneous transients geperated by the devices and appliances described in 54.4.2. In addition, the
alarm shall respond to heat gluring application of the transient condition.

54.4.2 Two single and two [sets of multiple station heat alarms are-{o be energized from a source of rated
voltage and frequency and $ubjected to transients generated from the following devices located 305 mm
(1 ft) from the alarm, intercomnecting wires, or both. The time ©f application for the condition specified in (a)
is to be at least 2 min. The|conditions specified in (c), (d), and (e) are to be applied for 10 cycles, each
application of 2 s duration, except the last application shall be of a 2-min duration. Near the end of the last
cycle, an abnormal amount pf heat is to be introduced/onto the heat sensor to determine whether the unit
is operational for heat with the transient applied.

a) Sequential arc (Jafob's ladder) generated between two 381 mm (15 in) long, 14 AWG (2.1 mm?)
solid copper conductprs attached rigidly in a vertical position to the output terminals of an oil burner|
ignition transformer pr gas tube transformer rated 120 volts, 60 hertz primary; 10,000 volts, 60
hertz, 23 milliamperels secondary. The two wires are to be formed in a taper starting with a 3.2 mm
(1/8 in) separation af{the bottom (adjacent to terminals) and extending to 31.8 mm (1-1/4 in) at the
top.

b) Energization and transmission of random voice message of five separate transmitter-receiver
units (cellular phones) in turn, and operating in the following nominal frequencies:

1) 27 megahertz,

2) 150 megahertz,

3) 450 megahertz,

4) 866 megahertz,

5) 910 megahertz, and

6) 5.8 gigahertz.
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A total of six energizations in each of two orientations are to be applied from each transmitter-
receiver; five to consist of 5 s on and 5 s off, followed by one consisting of a single 15-second
energization. For this test, the cellular phones are to be in the same room and on the same plane
as the alarm under test. The cellular phones are to be positioned to generate a field strength of 20

volts/meter at the su
antenna tip pointed
alarm.

c) Energization of an

rface of the alarm's printed-wiring board. The test is to be conducted with the
directly at the alarm, and at right angle to the first position centered on the

electric drill rated 120 volts, 60 hertz, 2.5 amperes.

d) Energization of a soldering gun rated 120 volts, 60 hertz, 2.5 amperes.

e) Energization of a

152-mm (6-in) diameter solenoid-type vibrating bell with no arc suppression

and rated 24 volts DC

54.5 Supply line (low-vol

54.5.1 Each of two low-vo
are to be induced into:

a) The heat alarm ¢
system control unit 3

b) The low-voltage p|

54.5.2 For this test, each
voltage levels in the range ¢
2400 volts shall have a puls
and an energy level of 1.2 j
entire range of 100 to 2400
less than 0.3 joule or greate)

54.5.3 The alarmis to be
follows:

a) Twenty pulses (tw
or terminal and ear
polarity (total of 40 p

b) Twenty pulses (iy
leads or terminals cg

tage) circuit transients

tage heat alarms is to be subjected to 60 transient voltage pulses. The pulseg

rcuit intended to be connected to the low-voltage initiating ‘device circuit of &
nd

pwer supply circuit of the alarm.

circuit is to be subjected to five different transient waveforms having peak
f 100 to 2400 volts, as delivered into a 200 ohm load. A transient waveform a
e rise time of 100 volts per microsecond, a pulse duration of 80 microseconds
pules. Other applied transients shall\have peak voltages representative of the
volts, with pulse durations from 80 to 110 microseconds, and energy levels no
r than 1.2 joules.

subjected to 60 transient\pulses induced at the rate of six pulses per minute as

o at each transient’voltage level specified in 54.5.1) between each circuit lead
h ground, cénsisting of ten pulses of one polarity, and ten of the opposite
ulses) and

o at'each transient voltage level specified in 54.5.1) between any two circui
nsisting of ten pulses of one polarity and ten of the opposite polarity.

54.5.4 Following the test the response of the units shall not show a time variation of more than 50 % from
the value obtained in the Oven Test, Section 29, the Rate-of-Rise Operation Test, Section 33, or both (as

applicable), on as-received

samples.

54.6 Surge Immunity Test (Combination Wave)

54.6.1 The alarm shall be
after testing, any of the follo

subjected to the Surge Immunity Test without demonstrating, either during or
wing:

a) Emission of flame, molten metal, glowing or flaming particles through any openings (preexisting

or created as a resul

b) Ignition of the enc

t of the test) in the product;

losure; nor
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c) Creation of any opening in the enclosure that results in energized parts becoming accessible.

54.6.2 The test method is to be conducted in accordance with the testing methods described in IEC
61000-4-5 Electromagnetic Compatibility (EMC) Part 4-5: Testing and Measurements Techniques — Surge
Immunity Test. The surges (five positive and five negative) are to be applied at phase angles of 90 and 270
electrical degrees.

54.6.3 The surge impulse test levels in Table 54.1 are to be used (combination 1.2/50 ps, 8/20 us
Voltage/Current surge waveform). A separate alarm shall be used for each surge level.

54.6.4 Following the test the response of the units shall not show a time variation of more than 50 % from
the value obtained in the Oven Test, Section 29, the Rate-of-Rise Operation Test, Section 33, or both (as
applicable), on as-received gamples.

Table 54.1
Surge Impulse Levels
Peak Voltage (kV) Peak Current (kA)
2 1
4 2
6 3

54.7 Surge Current Test

54.7.1 Each of three previpusly untested representative devices.of the alarm are to be subjected to the
Surge Current Test without demonstrating, either during or after testing, any of the following:

a) Emission of flame| molten metal, glowing or flaming’particles through any openings (preexisting
or created as a resulf| of the test) in the product;

b) Charring, glowing,|or flaming of the supporting surface, tissue paper, or cheesecloth;
c) Ignition of the enclpsure; nor

d) Creation of any opning in the enclosure that results in energized parts becoming accessible.

54.7.2 The alarm is to be mounted.on a ceiling surface covered with a double layer of white tissue paper.
Each alarm is to be loosely draped with a double layer of cheesecloth. The cheesecloth shall cover
openings (for example, veftilation openings) where flame, molten metal, or other particles are not

prohibited from being expelled as a result of the test. During this test it is not intended that the cheesecloth
be deliberately pushed into any openings.

54.7.3 A permanently-connected alarm shall be connected to a source of supply in accordance with Test
Voltages, Section 26, and shall be subjected to a surge of 20 kV £10 % at 10 kA £10 %. The surge shall be
a combination 1.2/50 us, 8/20 us voltage/current surge waveform. The polarity of the impulses shall be
one positive applied at a phase angle of 90° (+0, -15) and one negative applied at a phase angle of 90°
(+0, -15).

54.8 Supply Line (Ring Wave Surge Voltage) Transients

54.8.1 An alarm intended to be powered from commercial AC power shall be subject to supply line
transients induced directly between the power supply circuit conductors of the alarm under test.
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54.8.2 For this test, the product is to be connected to a transient generator capable of producing the
Location Category A3, 100 kHz Ring Wave transient as defined in ANSI/IEEE C62.41, IEEE
Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits.

54.8.3 Each unit is to be subjected to 500 oscillatory transient pulses induced at an average rate of 3
pulses every minute. Each transient pulse is to be induced 90° into the positive half of the 60 Hz cycle. A
total of 250 pulses are to be applied so that the polarity of the transients is positive with reference to earth
ground, and the remaining 250 pulses are to be negative with respect to earth ground.

54.8.4 The alarm is to be subjected to 500 oscillatory transient pulses a rate of 6 cycles/min. Each
transient pulse is to be induced 90° into the positive half of the 60 Hz cycle.

54.8.5 Following the test the response of the units shall not show a time variation of more than 50 % fron
the value obtained in the Open Test, Section 29, the Rate-of-Rise Operation Test, Section 33, or both|(as
applicable), on as-received pamples.

55 Static Discharge Test

55.1 The components of an alarm shall be shielded so that its operation is not adversely affected wher
subjected to static electric discharges. The intended performance of an alarm shall hot be impaired, or §
false alarm obtained, when| the alarm is subjected to static electric dischargesOperation of the troublg
circuit during this test shall|not be considered a malfunction, when the subsequent intended operation ig
not affected. The test is to he conducted in an ambient temperature of 23 £3.°C (73.4 £5 °F) at a relative
humidity of 10 £5 % and a barometric pressure of not less than 700 mm of‘mercury (193.5 kPa). The alarn
is permitted to sound for 5 spconds or less during the test.

55.2 Each of two alarms, [s to be mounted on the underside of;can 18.1-mm (3/4-in) thick plywood pane
in its intended mounting position and connected to a source of supply in accordance with Test Voltages
26. When an alarm is intended to be installed on a metal*back box, the box is to be connected to earth
ground. A 250 picofarad lgw leakage capacitor, rated 10;000 volts DC, is to be connected to two high
voltage, hazardous-voltagelinsulated leads, 0.9 m (3-ft)\long, stripped 25.4 mm (1 in) at each end. A 150(
ohm resistor is to be insertgd in series with one lead-The end of each lead is to be attached to a 12.7-mm
(1/2-in) diameter metal test probe with a sphericahend mounted on an insulating rod. The capacitor is to be
charged by touching the ends of the test leads to a source of 10,000 volts DC for at least 2 seconds fo
each discharge. One probg is to be first tou¢hed to the alarm and the other probe then touched to earth
ground. An electrostatic volfmeter is tobeémployed to measure the voltage and is to be removed prior tg
conducting the discharge.

55.3 Ten discharges are t¢ be\applied to different points on the exposed surface of the alarm, recharging
the capacitors for each digcharge. Five discharges are to be made with one lead connected to earth
ground and the other lead probed on the alarm surface followed by five discharges with the polarity
reversed. For an alarm intended to be serviced by the consumer, ten additional discharges are to be
applied on all internal parts that are able to be contacted during servicing. Discharges inside the heat
alarm are not to be applied when the alarm is not intended to be serviced in the field and is marked to be
returned to the factory for servicing.

55.4 Following the test the response of the units shall not show a time variation of more than 50 % from
the value obtained in the Oven Test, Section 29, the Rate-of-Rise Operation Test, Section 33, or both (as
applicable), on as-received samples.

56 Abnormal Operation Test (Electrically-operated Heat Alarms Only)

56.1 An alarm shall operate continuously under abnormal (fault) conditions without resulting in a risk of
fire or electric shock.
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56.2 To determine that an alarm complies with the requirement of 56.1, it is to be operated under the
most severe circuit fault conditions to be encountered in service while connected to a source of supply in
accordance with Test Voltages, Section 26. There shall not be emission of flame or molten metal, or any
other manifestation of a fire, or dielectric breakdown when tested in accordance with the Dielectric
Voltage-Withstand Test, Section 59, after the abnormal test.

56.3 In determining that an alarm complies with the requirement with respect to circuit-fault conditions,
the fault condition is to be maintained continuously until constant temperatures are attained, or until
burnout occurs, when the fault does not result in the operation of an overload protective device. Shorting
of the secondary of the power supply transformer and shorting of a limited-life electrolytic capacitor
represents typical fault conditions. The shorting of an electrolytic capacitor(s) and operation in the alarm
condition for more than 1 hour represents typical abnormal conditions. See 30.4, Component failure and

67.3, Burnout test.
57 Sensitivity Test Featu

57.1 A sensitivity test fea
electrically a specified level
alarm installed as intended.

e

ure shall be provided on a heat alarm, to simulate either mechanically or
of heat. The test feature shall be accessible from outside thesalarm, with the
'he maximum permissible measured level shall not exceed 107 °C (225 °F).

57.2 A minimum of two sgmples shall be subjected to this test. The temperature simulated by the test

feature is to be determined
equivalent.

58 Leakage Current Test

58.1 The leakage current
subjected to 168 h in air ha
while energized from a sour
follows:

a) Between any expo

b) Between any inter
ground.

All grounding connections
measurement. The leakage
on the installation wiring dia

by conducting a curve plot of heat versus an instfiment (meter) reading, or

(Electrically-operated Heat Alarms Only)

of a heat alarm shall not exceed @:5' milliampere, AC or DC, after being
Ving a relative humidity of 93 +2 %-at a temperature of 40 £2 °C (104 14 °F)
Ce of supply in accordance with<Jest Voltages, Section 26, when measured as

sed surface of an alarm that is contacted by a person and earth ground and

or parts of an alarmthat are contacted by a person during servicing and earth

to the dnit' being tested are to be disconnected prior to making the
current measurement is to be made at the supply connection polarity indicated
gram ‘supplied with the alarm and also with the polarity reversed. See Figure

58.1.

Exception: This requirement

does not apply to heat alarms operating from a primary battery.
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Figure 58.1

Leakage Current Measurement Circuit
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58.2 For this test the alarin is to be de-energized, removed from the humidity environment, placed on 3
dry insulating surface, and immediately reenergized_from a rated source of supply. The leakags
measurement then is to be|made within 5 min of energization while in the standby and alarm conditions
The leakage current value is to be rms values far DC (nonfiltered rectified AC) and sinusoidal waveforms
up to 1 kilohertz. For freqyiencies above 1 kilohertz the leakage current limit is to be the value giver
multiplied by the frequency |n kilohertz up to-a-maximum multiplier of 100.

58.3 The test meter empjoyed to fmeasure the leakage current is to be an average responding AQ
milliammeter that indicates the rmslvalue of a pure sine wave, having an error of not greater than 5 %, ang
a maximum input impedande of 1000 ohms. For DC measurements, a DC milliammeter, with a maximunm
impedance of 1000 ohms in|theytest circuit, is to be employed.

58.4 When a conductive surface other than metal is used for the enclosure or part of the enclosure, the
leakage current is to be measured using a metal foil with an area of 10 by 20 cm (4 by 8 in) placed in
contact with the surface. Where the surface is less than 10 by 20 cm (4 by 8 in), the metal foil is to be the
same size as the surface. The metal foil is not to be pressed into openings and is not to remain in place
long enough to affect the temperature of the sample.

58.5 When an alarm is intended for multiple station connection, leakage currents are to be measured
with the maximum number of alarms intended to be interconnected, unless it is established by circuit
analysis that the leakage current is independent of interconnection.
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59 Dielectric Voltage-Withstand Test (Electrically-operated Heat Alarms Only)

59.1 An alarm shall withstand for 1 min without breakdown, the application of a sinusoidal AC potential of
a frequency within the range of 40 — 70 Hz, or a DC potential, between live parts and the enclosure,
between live parts and exposed dead-metal parts (see 59.2), and between live parts of circuits operating

at different potentials or frequencies (see 59.3). The test potential is to be:

a) For circuits rated 30 V AC rms (42.4 V DC or AC peak) or less — 500 V AC (707 V, when a DC

potential is used);

b) For circuits rated greater than 30 and equal to or less than 150 V AC rms (42.4 and 212 VDC) —
1000 V AC (1414 V, when a DC potential is used);

c) For circuits rated 1

hore than 150 V AC rms (212 V DC) — 1000 V AC plus twice the rated voltage

(1414 V plus 2.828 times the rated AC rms voltage, when a DC potential is used). See 54.4 — 54 6.

59.2 Exposed dead-metal
energized and are accessibl

59.3 For the application o
frequencies, the voltage is tq
voltage of the circuits under
the test potential is applied.

59.4 Where the charging c
from line-to-earth ground is
capacitor or filter is to be tes

59.5 The test potential sh
maintain the specified voltag
applying the test voltage is
voltage being applied to the
applied potential is to be:

a) Increased from
approximately 5 s; ar

parts are non-current-carrying metal parts that are capable ofibecoming
b from outside of the enclosure of a product.

a potential between live parts of circuits operating at different potentials or
be the applicable value specified in 57.1 (a), (b), or (¢), based on the highest
fest. Electrical connections between the circuits are t6be disconnected before

Lirrent through a capacitor or capacitor-type filter connected across-the-line, or|
sufficient to prevent maintenance of the-specified AC test potential, the
ed using a DC test potential in accordance with 54.1.

all be obtained from any convenient source having sufficient capacity to
e. The output voltage of the test-apparatus is to be monitored. The method of]
to be such that there are mo-transient voltages that result in instantaneous
circuit exceeding 105 % of the peak value of the specified test voltage. The

D V at a uniform Jrate so as to arrive at the specified test potential in
d then

b) Maintained at the tiest potential-for 1 min without an indication of a breakdown.

Manual or automatic control

of the rate of rise is not prohibited.

59.6 A printed-wiring assembly or other electronic circuit component that is capable of short-circuiting (or

being damaged by) the test

potential, is to be removed, disconnected, or otherwise rendered inoperative

before the test. A representative subassembly is then to be tested instead of an entire unit.

60 Tests of Thermoplastic Materials

60.1 Accelerated air-oven aging test

60.1.1

There shall not be warping that impairs intended operation or exposes hazardous-voltage

uninsulated current-carrying parts when representative samples of a polymeric material are in a
circulating-air oven for the number of days associated with the test temperature per the equation below,
and at a relative humidity of 0 — 10 %.
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— (Toven™ Tinstattation) /10
ttest-time - treal-time/z oven instelation

Where
treal time = 257 days,

Toven = oven temperature (70 °C minimum)

Tinstaniation = Maximum installation temperature (as specified by the manufacturer)

For example, for a heat alarm with a maximum installation ambient temperature of 38 °C (100 °F),
tested at an oven temperature of 90 °C (194 °F), the calculation below would apply:

ttest-time = 2571/, 2(90-38)/10
ttest—time =7 day S

60.1.2 Three representati
the oven. Following the agi
for distortion, removed, per

e samples shall be mounted on supports as intended in service @nd placed in
hg period indicated in 60.1.1, the samples shall be viewed (while in the oven
mitted to cool to room temperature, and then reexamined for.compliance with

the requirements of 60.1.1.[The heat alarm cover shall be allowed to fall off only whehyhazardous-voltage
parts are not exposed, opefation for heat detection is not affected, and the cover.is{able to be replaced ag
intended.

60.2 Flame test 19 mm (3/4 in)
60.2.1 When equipment i
than 1 min after two 30-sec
of the flame. The sample sh

tested as described in 60.2.2 — 60.2.6, the material shall not flame for more
bnd applications of a test flame, with @n*interval of 1 min between applications
all not be completely consumed.

Exception: Parts that are m
be subjected to the flamma

b/ded from materials that are-classed as 5VA, 5VB, V-0, V-2 are not required tq
ility test described in 60.2:2— 60.2.6.

60.2.2 Three samples of the equipment are te-be placed in a forced draft circulating air oven maintained
at a uniform temperature ndt less than 10 °C(18 °F) higher than the maximum temperature of the materia
measured under normal opgrating conditions, and not less than 70 °C (158 °F) in any case. The samples
are to remain in the oven for 7 days. After cooling to room temperature for a minimum of 4 h, the sampleg
are to be tested as described in 60.2:3'— 60.2.6.

Exception: It is permissible thatthe test be conducted on only three unconditioned test samples when both
of the following conditions ake-met:

a) The material does not exhibit a reduction in its flame-resistance properties as a result of long-
term thermal aging and

b) The thermal-aging program used for such determination included specimens having a thickness
equal to or less than the wall thickness of the polymeric part.

60.2.3 Three samples of the part are to be subjected to the flame test described in 60.2.5. In the
performance of the test, the equipment is to be supported in its normal operating position in a draft free
location. Nonpolymeric portions are not to be removed and insofar as possible, the internal mechanism of
the equipment is to be in place. The flame is to be applied to an inside surface of the sample at a location
judged ignitable because of its proximity to a source of ignition. Each sample is to be tested with the flame
applied to a different location.
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Exception: It is permissible that the test be conducted on only three unconditioned test samples when both
of the following conditions are met:

a) The material does not exhibit a reduction in its flame-resistance properties as a result of long-
term thermal aging and

b) The thermal-aging program used for such determination included specimens having a thickness
equal to or less than the wall thickness of the polymeric part.

60.2.4 With reference to

60.2.3, the sections judged capable of becoming ignited are to be those

adjacent to coil windings, splices, open-type switches, or arcing parts.

60.2.5 The flame of a Bun
and an inside diameter of 9.
yellow flame with no blue co
section of the equipment sp
supply of technical-grade me

Exception: Natural gas hav
provide similar results and is

60.2.6 When one sample
samples shall be tested. All

60.3 Flame test 127 mm (

60.3.1 When equipment is
obtained:

a) The material shall
the test flame, with a

b) Flaming drops, or
the test specimen, sh

c) The material shal
integrity of the part is

60.3.2 Three samples of t
subjected to this test. Cons

b £0.3 mm (0.374 £0.12 in) is to be adjusted to have a 19 mm (3/4 in) height of]
he. Two 30 second applications of the tip of the flame are to be made {o.each
ecified as indicated above, with 1 min intervals between the applications. A
thane gas is to be used with a regulator and meter for uniform gas‘flow.

ing a heat content of 37 MJ/m® (1000 Btu/ft®) at 23 °C hasybeen found to
appropriate for use.

from a set of three does not comply with 60.2.3,-an)additional set of three
bamples from the second set shall comply with 60.24.

5 in)

tested as described in 60.3.2 — 60.3:6, all of the following results shall be

not continue to burn for more than 1 min after the fifth 5-second application of]
h interval of 5 s between applications of the flame;

flaming or glowing particles that ignite surgical cotton 305 mm (12 in) below
all not be emitted by-the test sample at any time during the test; and

not be destroyed in the area of the test flame to such an extent that the
affected with-regard to containment of fire or exposure of high voltage parts.

he camplete equipment or three test specimens of the molded part shall be
deration is to be given to leaving in place components and other parts that

influence the performance. 1

he‘test eqmlnlpc are to be conditioned in a full draft Pirr‘llquing air aven for 7

days at 10 °C (18 °F) greater than the maximum use temperature and not less than 70 °C (158 °F) in any
case. Prior to testing, the samples are to be conditioned for a minimum of 40 h at 23.0 £2.0 °C (73.4 +4 °F)
and 50 +5 % relative humidity. The flame is to be applied to an inside surface of the sample at a location
judged to be ignitable because of its proximity to a source of ignition. When more than one part is near a
source of ignition, each sample is to be tested with the flame applied to a different location.

Exception: The test be shall be conducted on only three unconditioned test samples only when both of the
following conditions are met:

a) The material does not exhibit a reduction in its flame-resistance properties as a result of long-
term thermal aging and

b) The thermal-aging program used for such determination included specimens having a thickness
equal to or less than the wall thickness of the polymeric part.
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60.3.3 The three samples shall perform as described in 60.3.1. When one sample does not comply, the
test is to be repeated on a set of three new samples with the flame applied under the same conditions as
for the unsuccessful sample. All the new specimens shall comply with 60.3.1.

60.3.4 The Bunsen or Tirrill burner with a tube length of 100 10 mm (3.94 1£0.39 in), and an inside
diameter of 9.5 +0.3 mm (0.374 +0.12 in), is to be placed remote from the specimen, ignited, and adjusted
so that when the burner flame is 127 mm (5 in), the height of the inner blue cone is 38 mm (1-1/2 in). The
tube is not to be equipped with end attachments, such as a stabilizer.

60.3.5 When a complete enclosure is used to conduct the flame test, the sample is to be mounted as
intended in service, as long as it does not impair the flame testing, in a draft-free test chamber, enclosure,
or laboratory hood. A layer of surgical cotton is to be located 305 mm (12 in) below the point of application

of the test flame. The 127 n
as capable of being ignited
of ignition) at an angle of
specimen. The test flame is
A supply of technical-grade

Exception No. 1: It is perr
equipment is of the encapst

Exception No. 2: Natural g4
provide similar results and i

60.3.6 The flame is to be
specimen has been subject

61 Overload Test (Electr
61.1 Alarm

61.1.1 A heat alarm shall
signal operation at a rate of|
of the rated test voltage. H
condition, initiation of an ala

Exception: This requiremen

61.1.2 Rated test loads a

hm (5 in) flame is to be applied to any portion of the interior of the part judged
(by its proximity to live or arcing parts, coils, wiring, or other possible sources
20 degrees from the vertical so that the tip of the blue cone touches the
to be applied to three different locations on each of the three samples tested
methane gas is to be used with a regulator and meter for uniform.gas flow.

hissible that the flame be applied to the outside of an eneclosure when the
lated type or of such size that the flame cannot be appliedinside.

s having a heat content of 37 MJ/m® (1000 Btu/ft’) at\23 °C has been found tq
5 appropriate for use.

applied for 5 s and removed for 5 s. The.epe€ration is to be repeated until the
pd to five applications of the test flame.

cally-operated Heat Alarms Only)

De capable of operating as intended after being subjected to 50 cycles of alarn
not more than 6 cyeles per minute with the supply circuit to the alarm at 115 9
rach cycle shall-‘consist of starting with the alarm energized in the standby
rm by heat or.equivalent means, and restoration of the alarm to standby.

f does notyapply to alarms operated from a primary battery.

re tovbe connected to those output circuits of the alarm which are energizeq

from the alarm power suppl

Yy, suctras temoteindicators,; Tetays, and other devices. T he testtoadsshattbe

those devices, or the equivalent, normally intended for connection. When an equivalent load is employed
for a device consisting of an inductive load, a power factor of 60 % is to be employed. The rated loads are
established initially with the alarm connected to a source of supply in accordance with Test Voltages,
Section 26, following which the voltage is increased to 115 % of rating.

61.1.3 For direct current rated signaling circuits, an equivalent inductive test load is to have the required
DC resistance for the test current and the inductance (calibrated) to obtain a power factor of 60 % when
connected to a 60 hertz AC potential equal to the rated DC test voltage. When the inductive load has both
the required DC resistance and the required inductance, the current equals 0.6 times the current
measured with the load connected to a DC circuit when the voltage of each circuit is the same.
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61.2 Separately energized circuits

61.2.1 Separately energized circuits of an alarm, such as dry contacts, shall be capable of operating as
intended after being subjected for 50 cycles of signal operation at a rate of not more than 6 cycles per
minute while connected to a source of supply in accordance with Test Voltages, Section 26, with 150 %
rated loads at 60 % power factor applied to output circuits which do not receive energy from the alarm.
There shall be no electrical or mechanical failure of the switching circuit.

61.2.2 The test loads shall be set at 150 % of rated current while connected to a separate power source
of supply in accordance with Test Voltages, Section 26.

62 Endurance Test

62.1 Mechanically-operated alarms

62.1.1 There shall not be mechanical malfunction of a spring wound-type heat alarm and the-uhnit shall
operate as intended and comply with the requirements of the Oven Test, Section 29, following)100 cycles

of operation at a rate of not |

62.1.2 Two samples of the
consist of a complete rund
subjected to the Oven Test,

bss than once per hour.

low or ordinary degree rating shall be subjected to this test. Each cycle shall
bwn and rewinding operation. Following the 100 eycles, the units shall be
Bection 29.

62.2 Electrically-operated alarms

62.2.1 An alarm shall oper
operation, at a rate of not m
in accordance with Test Vol
the output circuits. There sk
components. It is appropriat
supply source for this test.

62.2.2 The response of th
obtained in the Oven Tes
applicable), on as-received s

62.3 Separately energize

bte as intended after being subjected t06000 cycles of 5 second alarm signal
bre than 10 cycles per minute, with theé’alarm connected to a source of supply
ages, Section 26, and with related devices or equivalent loads connected to
all not be electrical or mechanical failure or evidence of failure of the alarm
e for battery operated units to be connected to an equivalent filtered DC power|

e unit shall not show a time variation of more than 50 % from the value
, Section 29, -the’ Rate-of-Rise Operation Test, Section 33, or both (as
amples.

i circuits

62.3.1 Separately energiz

pd, circuits of an alarm shall operate as intended, when operated for 6000

cycles at a rate of not more Than 10 cycles per minufe at a 50 % duly cycle. When an electrical load is
involved, the contacts of the device shall be made to make and break the normal current at the voltage
specified by Test Voltages, Section 26. The load is to represent that which the device is intended to
control. The Endurance Tests of the separately energized circuits shall be conducted either separately or
in conjunction with the Endurance Tests of the alarm. There shall not be electrical or mechanical
malfunction of the alarm nor malfunction or welding of any relay contacts.

Exception: When the contact rating is at least twice that of the load controlled, this test is not required.
62.4 Audible signaling appliance

62.4.1 The audible signaling appliance of each of two alarms shall operate as intended when the alarms
are operated for 8 h of alternate 5-min periods of energization and de-energization in the standby and
alarm conditions, followed by 72 h of continuous energization in an alarm condition. For this test, the
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alarms are to be connected to a source of rated voltage and frequency. For a battery-operated alarm, a
filtered DC supply is to be employed that has an output voltage equivalent to the fresh battery voltage.

62.5 Test means

62.5.1 A test means provided on an alarm shall operate as intended after being operated for 1500 cycles
at the rate of not more than 10 cycles per minute. The time of actuation of a test means is to be long
enough to obtain at least 1 second of alarm. For this test one alarm is to be connected to a rated source of
supply voltage and frequency. This test is to be conducted either separately or in conjunction with the
Endurance Tests of the alarm.

63 Polarity Reversal Test

63.1 A heat alarm shall d

under either polarity, the a
Section 64. This includes h
(main or standby), and mult
on all units unless a trouble
connected by a polarized cl
trouble or alarm signal is to
is permitted when the corre

63.2 Two samples are to
show a time variation of mo
Rise Operation Test, Sectio

64 Electric Shock Current Test

64.1 If the open circuit po
64.1 either during normal o
installation instruction) and
peak, the part shall comply

perate as intended after being connected in each polarity. While energizeg
arm shall comply with the requirements of the Electric Shock Current Test
gh-voltage cord connected and fixed wiring (splice lead) types, battery types
ple station interconnection leads. Each polarity is to be applied foratleast 24 K
signal or alarm signal is obtained. For battery operated alarms,intended to bg
p assembly the reverse polarity is to be applied for a minimum of 1 second. A
be permitted under any incorrect polarity applied. A maximum 1-second alarn
t polarity is connected.

be subjected to this test. Following the test, the tesponse of the unit shall no
e than 50 % from the value obtained in the Oven'Test, Section 29, the Rate-of
n 33, or both (as applicable), on as-received.samples.

ential, between any part that may be contacted by the probe shown in Figurg
peration or during operator servicing (servicing as defined in the operating o
either earth ground or any;other exposed accessible part, exceeds 42.4 volts
vith the requirements of 64.2 and 64.4.
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Figure 64.1
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64.2 The continuous current flow through a 500-ohm resistor shall not exceed the values specified in
Table 64.1 when the resistor is connected between any part that is exposed only during operator servicing
and either earth ground or any other exposed accessible part.

Table 64.1
Maximum Current During Operator Servicing
Frequency, hertz® Maximum current through a 500-ohm resistor,
milliamperes peak
0-100 7.1
500 94
100p TT.0
200p 14.1
300p 17.3
400D 19.6
500p 22.0
600D 25.1
7000 ormore 27.5

@ Linear interpolation between ad
frequencies not shown. The table]

acent values may be used to determine the maximum allowable current'corresponding to
applies to repetitive nonsinusoidal or sinusoidal waveforms.

64.3 The duration of a trg
64.2 shall not exceed the fo

a) The value determ

in which:

T is the inter]
first exceeds
the last time;

lis the peak

nsient current flowing through a 500-ohm resistor connected as described i
lowing:

ned by the following equation:

T<

203 143
[

val, in seconds, between the time that the instantaneous value of the curren
7.1 milliamperes’/and the time that the current falls below 7.1 milliamperes fo

urrentin-milliamperes; and

b) 809 milliamperes,

regardless of duration.

The interval between occurrences shall be equal to or greater than 60 s if the current is repetitive. Typical
calculated values of maximum acceptable transient current duration are shown in Table 64.2.
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Table 64.2
Maximum Transient Current Duration

Maximum peak current (I) through 500-ohm resistor,
milliamperes

Maximum duration (T) of waveform containing excursions
greater than 7.1 milliamperes peak, seconds

7.1 7.22

8.5 5.58

10.0 4.42

12.5 3.21

15.0 2.48

17.5 1.99

20.0 1.64

22,5 1.39

25.0 1.19

30.0 0.919
40.0 0.609
50.0 0.443
60.0 0.341

70.0 0.274
80.0 0.226
90.0 0491
100. 0,164
150. 0.092
200. 0.061
250. 0.044
300. 0.034
350. 0.027
400. 0.023
450. 0.019
500. 0.016
600. 0.013
700. 0.010
809. 0.0083

64.4 The maximum capacitance between the terminals of a capacitor that is accessible during operator
servicing shall comply with the following equations:
88,400

C:

E ' (In E—1.26)

for 424 < E < 400

C= 35,288E 3% for 400 < E < 1000

in which:

C is the maximum 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 s after the
capacitor terminals are made accessible, such as by the removal or opening of an interlocked

cover, or the like.

Typical calculated values of maximum capacitance are shown in Table 64.3.
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Table 64.3
Electric Shock — Stored Energy

Potential across capacitance prior to discharge, volts Maximum capacitance, microfarads
1000 0.868
900 1.02
800 1.22
700 1.50
600 1.90
500 2.52
400 3.55
38( 386
36( 4.22
34( 4.64
32( 5.13
30( 5.71
28( 6.40
26( 7.24
24( 8.27
22(4 9.56
20( 1.2
18( 13.4
16( 16.3
14d 20.5
120 26.7
100 36.5
90 43.8
80 53.8
70 68.0
60 89.4
50 124.00
45 150.00
424 169.00
64.5 With reference to the|requirements in 64.2 and 64.3, the current is to be measured while the resisto
is connected between ground and.€ach accessible part individually or all accessible parts collectively if the
parts are simultaneously a¢cessible. The current also is to be measured while the resistor is connecteg

between one part or group
accessible.

64.6 With reference to the

OT parts ana anotner part or group or parts, It the parts are Simuitaneously

requirements in 64.5, parts are considered to be simultaneously accessible if

they can be contacted by one or both hands of a person at the same time. For the purpose of these
requirements, one hand is to be considered to be able to contact parts simultaneously if the parts are
within a 102- by 203-mm (4- by 8-in) rectangle; and two hands of a person are considered to be able to
contact parts simultaneously if the parts are not more than 1.83 m (6 ft) apart.

64.7 Electric shock current refers to all currents, including capacitively coupled currents.

64.8 If the product has a direct-current rating, measurements are to be made with the product connected
in turn to each side of a 3-wire, direct current supply circuit.
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64.9 Current measurements are to be made with any operating control, or adjustable control that is
subject to user operation, in all operating positions, and either with or without a vacuum tube, separable
connector, or similar component in place. These measurements are to be made with controls placed in the
position that causes maximum current flow.

65 Strain Relief Test
65.1 General
65.1.1 A cord or lead that relies upon a thermoplastic enclosure or part for strain relief is to be subjected

to the applicable tests specified in 65.2.1 — 65.3.1 following exposure to the temperature conditioning test
described in 60.1 and 60.2.

65.2 Power-supply cord

65.2.1 When tested in accprdance with 65.3.3, the strain relief means provided on the flexible.cord shall

withstand for 1 min, without
within the alarm disconnectg

65.2.2 A 159 kg (351b) w
strain relief means are stres
does not comply when, at th
as to indicate that stress has

displacement, a pull of 156 N (35 Ibf) applied to the cord with the’connections
d.

pight is to be suspended on the cord and supported by, the alarm so that the
5ed from any angle that the construction of the alarmpermits. The strain relief]
b point of disconnection of the conductors, there is‘such movement of the cord
resulted on the connections.

65.3 Special field-wiring ferminals

65.3.1 To determine suital]
connections) representative

65.3.2 A terminal connecti
1 min to the wire in the dir
terminal.

ility as a field-wiring connection in c@mpliance with 21.4, (special field wiring
samples shall comply with all of the tests specified in 65.2 and 65.3.

bn shall withstand the application of a straight pull of 22.2 N (5 1bf), applied for
bction which would most likely result in pullout, without separating from the

65.3.3 Six samples of the ferminal are to be connected to the wire sizes with which they are intended to

be used, in accordance with
assemble the connection, it
the wire until the test pull of

the manufadturer's published instructions. When a special tool is required to
s to be used: Each sample is to be subjected to a gradually increasing pull on
2.2 N.(5 Ibf) is reached and maintained at 22.2 N (5 Ibf) for 1 min.

65.4 Field-wiring leads

65.4.1

Each lead employed for field connections, including a battery clip lead assembly, shall withstand

for 1 min a pull of 44.5 N (10 Ibf) without any evidence of damage or of transmittal of stress to internal
connections. A connector used in the lead assembly shall withstand a pull 22.3 N (5 Ibf) without any
evidence of damage, transmittal of stress to internal connections, or separation.

66 Battery Tests

66.1 Where a replaceable battery is employed as the main source of power for a heat alarm, it shall
provide power to the unit under intended ambient conditions for at least 1 year (or whatever longer period
specified by the manufacturer) in the standby condition, including novelty and weekly alarm testing, and
then operate the alarm for a minimum of 4 min of alarm, followed by 7 days of trouble signal. See 28.3.1
(Battery powered primary or secondary units). Where a nonreplaceable battery is employed as the main
source of power, it shall provide power to the unit under intended ambient conditions for at least 10 years
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in the standby condition, including novelty and weekly testing, and then operate the alarm for a minimum
of 4 min of alarm, followed by 7 days of trouble signal.

66.2 Six samples of the battery, or sets of batteries when more than one is used for primary power, are to
be tested under each of the following ambient conditions for a minimum of 1 year (longer time period if
specified by the manufacturer, or 10 years if powering an alarm where the battery is not intended to be

replaced) while connected to the heat alarm or a simulated load to which the battery is to supply power.

a) A room ambient temperature of 23 +3 °C (73.4 £5 °F), 30 — 50 % relative humidity, 760 mm Hg.

b) High temperature

c) Low Temperature_ =0 °C (32 °F) or for rated T, less than 0 °C (32 °F) T, o shall be the

= (Ty — 38 °C) + 45 °C or (T — 100 °F) + 113 °F;

manufacturers rated

d) Temperature = (T}, — 38 °C) + 30 °C or (T, — 100 °F) + 86 °F, and 85 15 % relative humidity;

Where T gand Ty a

66.3 For the test, either a
be employed. The alarm lo
appropriate load simulating
clips employed in the alarm

66.4 Terminals or jacks 4

voltage, standby, and alarn currents. The measuring means is to_bé&’separated from the battery tes

means by a wiring harness

66.5 Prior to placing the

subjected to 25 cycles of alarm representing novelty testing.(Each cycle is to consist of 5 s of alarm and a

least 5 min between each a

66.6 During the course of
be recorded periodically. TH
and current are to be recor
alarm condition weekly. The

66.7 Atthe end of the spe

temperature. The Low temperature shall not be greater than 0 °C (32 °F).

re the respective low and high end operating temperatures.

arm samples or test loads simulating a maximum standby,current drain are tq
bd is to be the audible appliance intended to be used in the heat alarm or ar
maximum alarm conditions. The batteries are to beested in the mounting

re to be provided on each test means to facilitate measurement of battery
br equivalent at least 0.9 m (3 ft) long.

pattery test setups in the various.ambient conditions, each battery is to be
bplication.

the test, the battery voltage and current in standby and alarm condition are tq
e alarm voltage is to'be recorded 3 s after energization. The standby voltagg
Hed prior to the alarm measurements. The heat alarm is to be placed into ar

duration of the\weekly alarm test signal is to be 3 s.

Cified 1-year test period, all batteries shall have a capacity capable of operating

the alarm signal for a mini
level it is sometimes requi
Batteries shall be subjected
alarm is marked to indicate

um of*4-min, followed by 7 days of trouble signal. To obtain the trouble signa
d.to continue the test with the standby current drain for longer than 1 year
to-the conditions described in 64.2 (b) — (d) for a minimum of 1 year unless thg
the battery limitations for the condition involved. In no case shall the length of

conditioning be less than 6 months.

67 Power Supply Tests
67.1 General

67.1.1 When a separate

power supply is used to provide energy to one or more alarms, it is to be

subjected to the tests in 67.2 — 67.3.
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67.2 Volt-amperes capacity

67.2.1 The volt-amperes capacity of the output circuit of a power supply that is separate from the alarms
shall not be more than 100 volt-amperes and not more than 30 volts rms, 60 hertz or 42.4 volts peak or
DC.

67.2.2 To determine compliance with the requirements of 67.2.1, a variable resistive load is to be
connected to the output circuit of the power supply. With the power supply connected to a rated source of
supply, the load is to be varied between open circuit to short circuit in an elapsed time of no less than 1-1/2
nor more than 2-1/2 min. Voltage and current measurements are to be recorded for each value and the
maximum VA is to be calculated. When an overcurrent protective device is provided, it shall be shunted
out during the test, when required.

67.3 Burnout test

67.3.1 There shall be no d
of flame or molten metal wh

bamage to the enclosure, charring or burning of the cheesecloth, ner-€mission
bn a power supply is operated under the conditions described in 64:3.2. While

still in a heated condition fg
Leakage Current Test, Secti

67.3.2 With the output sh
source of voltage and freq
burnout occurs. A single lay
during the test. When acces
inaccessible fuses are to ren

lowing this test, the power supply shall comply with the requirements of the
bn 56, and the Dielectric Voltage-Withstand Test, Section 59.

brted, the supply circuit of the power supply is to be“connected to a rated
lency, with the enclosure grounded, and operatéd for at least 7 h or until
er of mercerized cotton cheesecloth is to be loosely draped over the device
Sible fuses are provided on the power supply, they are to be shunted out, and
hain in the circuit.

68 Conformal Coatings on Printed-Wiring Boards

68.1 General

68.1.1 Conformal coatings
combination has been inves

a) In Canada: CSA

are for use only on printed wiring boards where the acceptability of the
igated for flammability in accordance with:

C22.2 No. 0.17{ Evaluation of Properties of Polymeric Materials, and the

dielectric property affer environmental, humidity, and thermal conditioning in accordance with CSA

C22.2 No. 0.17, Eval

Lation of Properties of Polymeric Materials.

b) In the United St

Devices and Appliances, UL 94, and the dielectric property after environmental, humidity, and

thermal conditionin

ajes: The-Standard for Tests for Flammability of Plastic Materials for Parts in

in) accordance with the Standard for Polymeric Materials — Industrial

Laminates, Filament
Boards, UL 746E.

Wound Tubing, Vulcanized Fibre, and Materials Used in Printed Wiring

68.2 Low voltage printed-wiring boards

68.2.1

The following test program is to be utilized to determine the acceptability of a conformal coating in

lieu of full electrical spacings for circuits at potential of 30 volts rms or less.

68.2.2 Eight samples of the printed-wiring board without electrical components installed, and coated with
the conformal coating, shall be subjected to this test. Test leads are to be attached to the printed-wiring
(before the application of the coating) to provide for convenient application of the specified test potential.

68.2.3 Four specimens are to be conditioned to room ambient by exposure to ambient air at a
temperature of 23 £2 °C (73 x4 °F) and 50 5 % relative humidity for not less than 24 h. Following the
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conditioning, the four samples shall be subjected to the Dielectric Voltage-Withstand Test, Section 59, for
the 0 — 30 volt range. There shall not be indication of dielectric breakdown as a result of the test. All
specimens shall be smooth, homogeneous, and free of heat deformation such as bubbles and pin holes,
as determined by visual examination.

68.2.4 Four samples are to be exposed to ambient air at a temperature chosen from the applicable
temperature index line shown in Figure 68.1, Aging time versus aging temperature, corresponding to the
"in service" operating temperature of the coating. The aging temperature chosen from the index line shall
correspond to not less than 1000 h of exposure. However, any value of temperature chosen shall
correspond to not less than 300 h of exposure. The samples are then to be subjected to the Dielectric
Voltage-Withstand Test, Section 59, for the 0 — 30 volts range. All specimens shall be smooth,
homogeneous, and free of defects such as bubbles and pin holes, as determined by visual examination.
There shall not be crazing, Ehipping, or other visual evidence of deterioration or separation of the coating
from the board after conditigning. There shall not be indication of a dielectric breakdown.
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Figure 68.1
Aging Time Versus Aging Temperature
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68.2.5 As a permitted alternative to the use of conformal coating for circuits at a potential of 30 volts rms
(42.4 volts DC or AC peak) or less, and less than 100 volt-amperes, four samples of the printed wiring
board shall be subjected to the following tests. The samples shall be conditioned for 168 h in air having a
relative humidity of 93 £2 % at a temperature of 40 2 °C (104 +4 °F). Following the conditioning, the four
samples shall be subjected to the Dielectric Voltage-Withstand Test, Section 59, for the 0 — 30 volts range.
There shall not be indication of dielectric breakdown as a result of the test.

68.3 High voltage printed-wiring boards

68.3.1 The following test program is to be utilized to determine the acceptability of a conformal coating in
lieu of full electrical spacing for circuits at potential greater than 30 volts rms. The test shall be performed
between tracks on the printed-wiring board. The coating shall not be less than 0.2 mm (0.008 in) thick.

68.3.2 Three samples of
with the conformal coating
wiring board (prior to the
potential. Each sample shal
min.

a) A 7 day heating-
followed by 4h "off" 2

b) A 7 day oven condlitioning period of 100 °C (212 °F);

c) A 7 day oven con

d) A dielectric voltag
There shall not be peeling 0

68.3.3 A sample of the
components installed, shal
having a relative humidity o
by a 500 volt dielectric volt3
There shall not be indicatior

69 Evaluation of Reduceld Spacings‘on Printed-Wiring Boards

69.1 In accordance with
reduced spacings shall co

t
rerIy with:

the printed-wiring board without electrical components installed, and coateq
shall be subjected to this test. Test leads are to be attached to the printed
application of the coating) for convenient application of the specified tes
be subjected to a 5,000 volt AC dielectric voltage-withstand test petential for 1

cooling cycling period, each cycle consisting of 4h "on'~at 105 °C (189 °F
t25 °C (77 °F);

itioning period at 85 % relative humidity at 65 °C (149 °F); and

b-withstand test potential at 2,500 volts AC-repeated 10 times.
I other deterioration of the coating material as a result of the conditioning.

coated printed-wiring board;~equipped with test leads, without electrica
be subjected to this test."The sample shall be subjected to an atmospherg
93 +2 % at a temperature of 32 +2 °C (89° +4 °F) for a period of 24 h, followed
ge-withstand test with the sample maintained in the conditioning atmosphere
of a dielectric breakdown.

e exeeption of 24.1.1, printed-wiring board traces of different potential having

a) The dielectric voltage-withstand test described in 69.2 and 69.3; or

b) The shorted trace

test described in 69.4 and 69.5.

69.2 A printed-wiring board, as specified in 69.1 (a), shall withstand for 1 min without breakdown the
application of a dielectric withstand potential between the traces having reduced spacings, in accordance
with 59.1, as appropriate.

69.3 Power-dissipating component parts, electronic devices, and capacitors connected between traces
having reduced spacings, are to be removed or disconnected so that the spacings and insulations, rather
than these component parts, are subjected to the full dielectric voltage-withstand test potential.

69.4 Printed-wiring board traces, as specified in 69.1 (b), are to be short-circuited, one location at a time,
and the test is to be conducted as described in 69.1. As a result of this test:
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a) The overcurrent protection associated with the branch circuit to the unit shall not open; and

b) A wire shall not open.

When the circuit is interrupted by opening of a component, the test is to be repeated twice, using new
components when required. When a printed wiring board trace opens, the gap is to be electrically shorted
and the test continued until ultimate results occur, and the procedure is to be repeated for each occurrence
of a trace opening.

Exception: After opening of an internal overcurrent protective device, the test is not required to be
repeated.

69.5 The test of 69.4 is tol be continued for 1 h or until one of the conditions described below occurs.

When, at the end of 1 h,
condition is imminent, the te

a) Ignition or charring
structural integrity of

b) Fuse from the enc

69.6 Immediately following
product shall be subjected tqg

o condition described below has occurred, and it is indicated that such a
5t is to be continued until ultimate results are obtained (usually 7 h).

of the cheesecloth indicator (charring is deemed to have occurred when the
he threads has been destroyed due to the temperature rise; or,

osure to ground opens.

each fault described in 69.4, within one min of the.€onclusion of the test, the
the Dielectric Voltage Withstand Test, Section 59.

70 Heat Alarms for Use in Unconditioned Areas

70.1 General

70.1.1 A heat alarm intengd
with the requirements specif
sections of this standard unl

70.2 Marking
70.2.1 In addition to the

unconditioned areas shall bg
shall be readily visible after i

ed for use in unconditioned areas such as garages and attics shall comply
ed in Sections 70.2 — 70.5 inaddition to the requirements specified in all other,
pss specifically noted.

Applicable requirements in Section 72, Markings, a heat alarm for use in
permanentlyzand legibly marked with the following additional information and
nstallation:

a) Reference to man

facturer’s published instructions;

b) The type of product;suctras;

1) In Canada

. « Alarme de Chaleur Pour Zone Inconditionnée » or equivalent. It is not

prohibited that this marking be incorporated with (c); or

2) In the United States: “Unconditioned Area Heat Alarm”

c) Identification of sw

itches, lights and indicators

70.3 Temperature and Humidity Tests

70.3.1

Two heat alarms shall operate as specified in the following tests:

a) Two heat alarms are to be conditioned as specified in the Low Temperature Exposure test, see
Section 40; the samples are to be conditioned for at least 72 h at minus 40 £2 °C (minus 40 4 °F),

and
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b) Two heat alarms are to be conditioned for ten days in 93 +2 % humidity at 60 +2 °C (140 14 °F)
as specified in the Humidity Test, Section 34.

70.3.2 The sensitivity of fixed-temperature heat alarms, after they are subjected to Unconditioned Space
temperature environments, shall not show a time variation of more than 50 % from the value obtained in
the Oven Test, Section 29, on as-received samples. No false alarm or operation shall occur following the
exposure. The sensitivity of heat alarm operating on the rate-of-rise principle, shall not show a variation of
more than 50 % from the value obtained in the Rate-of-Rise Operation Test, Section 33, on as-received
samples. No false operation shall occur during the temperature and humidity conditioning as specified in
70.3.1.

70.3.3 During each test condition, the alarm is to be connected to a source of rated voltage. Battery
operated alarms shall be pgwered by a battery installed in the alarm that meets or exceeds 70.3.4 during
each test condition. The tegts in 70.3.1 may be conducted sequentially on the same two samples_61 of]
individual alarms as recommended by the mfg. In addition, fresh batteries may be used for-each
environmental condition specified in 70.3.1 but the tests shall be conducted using each battéery ‘'mode
specified in the marking or the installation instructions.

70.3.4 All batteries includgd with the heat alarm for use in Unconditioned Areas, shall at.a minimum have
a published operational spgcification range no greater than minus 20 °C and not dess than 60 °C (nd
greater than minus 4 °F and no less than 140 °F).

70.3.5 Primary and recommended replacement batteries shall identify sthe' maximum and minimun
temperature range as specified in Section 66.

70.3.6 Batteries shall be
standard and the operating
specified in the Battery Test

tested in accordance with all applicable battery tests outlined within this
range specified for the battery noted-in*70.3.4 in accordance with the method
5, Section 66.

70.4 Corrosion (Salt Spray) Test

70.4.1  Analarm shall ope
in accordance with the pr
Apparatus, ASTM B117.

70.4.2 Two alarms, one af
while in a de-energized co
least 24 h in an air circulatin

ate as intended and shall'hot false alarm after exposure for 48 h to a salt spray
bcedure specified in\the Standard Practice for Operating Salt Spray (Fog

maximum-and one at minimum sensitivity, are to be subjected to the salt spray
ndition. (Fellowing the exposure, the samples are to be removed, dried for a
g oven-of air dried for at least 48 h.

I~

nEo of fisvvad t ratiirn haot oSlarene olhall At ol

70.4.3 Following the Salt &

 Taoct ancibh by mpe (WVRE-NE H-=-
yluy LA>Ze ) 7 oulloluvuy O TACTICTPCratarcTiCatarart o Stiair Ot STriovw o tiiic

variation of more than 50 % from the value obtained in the Oven Test, Section 29, on as-received samples.
No false alarm or operation shall occur following the exposure. The sensitivity of heat alarm operating on
the rate-of-rise principle, after they are subjected to corrosive atmospheres, shall not show a variation of
more than 50 % from the value obtained in the Rate-of-Rise Operation Test, Section 33, on as-received

samples.
70.5 Vibration Test

70.5.1
damaged.

After vibration in accordance with 70.5.2, a heat alarm shall not false alarm or be adversely

70.5.2 Two alarms are to be subjected to vibration test outlined in Vibration Test, Section 38 for 4 h.
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70.5.3 Following the vibration test, sensitivity of fixed-temperature heat alarms shall not show a time
variation of more than 50 % from the value obtained in the Oven Test, Section 29, on as-received samples.
No false alarm or operation shall occur following the exposure. The sensitivity of heat alarm operating on
the rate-of-rise principle, shall not show a variation of more than 50 % from the value obtained in the Rate-
of-Rise Operation Test, Section 33, on as-received samples.

71 Manufacturing and Production Tests
711

General

71.1.1  To verify compliance with these requirements in production, the manufacturer is to provide the
necessary production control, inspection, and tests. The program is to include the Production Line

Dielectric Voltage-Withstang
71.3, except that other test

results contemplated. A rec
be maintained.

71.1.2 The sensitivity of a {
and calibration procedures t

Test for High-Voltage Products, 71.2, and the Sensitivity Calibration Tests,
brrangements may be considered and employed if determined to achieye the
brd of complying heat alarms and the alarm serial number or equivalent:is to

ested heat alarm is to be checked by using the manufacturer’s\test equipment
p determine that the sensitivity is within the specified production limits

71.2 Production line dielectric voltage-withstand test for high-voltage products

71.2.1
breakdown, as a routine prg
frequency within the range
enclosure, high-voltage live
different potentials or freque

a) For a heat alarm 1
applied for 60 s or 12

b) For a heat alarm

(1414 V plus 2.828 {
120 V plus 2.4 times
potential is used) apq

71.2.2 When there is the
electronic-circuit componen
disconnected, or otherwise

Each heat alarm rated at more than 30 V AC rms (42.4 V DC or AC-peak) shall withstand, without

duction-line test, the application of an essentially sinusoidal AC potential of a
of 40 — 70 Hz, or a DC potential, between’high-voltage live parts and the
parts and exposed dead metal parts, and live parts of circuits operating at
ncies. The test potential is to be:

ated 250 V AC rms or less — eithier 1000 V (1414 V, if a DC potential is used)
PO V (1697 V, if a DC potentialis used) applied for 1 s.

rated more than 250 V < _éither 1000 V plus twice the rated AC rms voltage
mes the rated AC rms voltage, if a DC potential is used) applied for 60 s or
the rated voltage~1697 V plus 3.394 times the rated AC rms voltage, if a DC
lied for 1s.

possibilityof short circuit or damage to a printed-wiring assembly or other
t by application of the test potential, the component is to be removed,
rendered inoperative before the test. A representative subassembly may be

tested instead of an entire hefat alarm.

71.2.3 A 500 VA or larger transformer, the output voltage of which can be varied, is to be used to
determine compliance with 71.2.1. The requirement of a 500 VA or larger transformer can be waived if the
high potential testing equipment used is such that it maintains the specified voltage at the heat alarm
during the test.

71.2.4 The test equipment is to make a visible indication when the test potential is applied and an
audible or visible indication, or both, of breakdown. In the event of breakdown, manual reset of an external
switch is required, or an automatic reject of the product under test is to result. Other arrangements may be
considered and may be used if determined to achieve the results contemplated.
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71.3 Sensitivity calibration tests

71.3.1 Rate-of-rise heat alarms

71.3.1.1 Each production heat alarm that operates on the rate-of-rise principle shall be subjected to
calibration tests by the manufacturer before shipment to determine that the unit does not operate when the
rate of temperature rise is 6.7 °C (12 °F) per minute or less, and until a temperature of at least 54 °C
(130 °F) is reached [starting from a temperature of 29.4 — 32.2 °C (85 — 90 °F)].

71.3.1.2 Five samples of rate-of-rise heat alarms are to be tested in the testing oven under various
uniform temperature-rise conditions. Typical rates of rise of temperature such as 6.7, 8.3, and 11.1 °C (12,
15, and 20 °F) per minute and the intended (rated) temperature rate of rise are to be employed. Each unit
is to remain in the oven amBient at least 5 min prior to a test run.

71.3.2 Fixed-temperatur¢ heat alarms

71.3.2.1 Samples of each
subjected to a water bath
determine that the unit:

temperature rating of a fixed-temperature, self-restoring heat alarm shall bg
test, oil bath test, or air oven test by the manufacturer before shipment tqg

a) Functions to positjvely make or break the electrical contacts, depending.tipon whether it is of the
open-circuit or closef-circuit construction and

b) Complies with the|tolerance specified in the Operating Temperature Test, Section 37.

71.3.2.2 Samples of each
alarm shall be subjected t
determine that the unit oper|
Section 37.

INSTRUCTIONS
72 General

721 Each unit shall be
include the following:

a) Typical installatior

temperature rating of a fixed-temperature, non-restorable (spot-type) hea
b a water bath test, oil bath test, or<air oven test by the manufacturer tq
btes within the temperature range specified in the Operating Temperature Test

provided with the following manufacturer’s published instructions that shal

layout.for the unit(s), indicating recommended locations and mounting.

b) Descriptive produ

ctinformation:

1) Name and

address of manufacturer or private labeler

2) Model number

3) Electrical

rating in volts, amperes, or watts, and frequency. Not required for battery-

operated alarms

4) Temperature rating of heat alarm, when provided;

5) Test instructions and frequency.

6) Maintenan

7) Name and

ce instructions such as cleaning and lamp and battery replacement.

address of firm where the heat alarm is to be sent for servicing.
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c) Replacement parts, such as lamps or batteries, shall be identified in the instructions by a part
number, manufacturer’s model number, or the equivalent, and information included as to where a
user is able to obtain the part.

d) Temperature rating of the heat alarm device.
e) Spacing rating

f) The following or equivalent wording: "This unit is required to be installed in conjunction with one
or more smoke alarms. Required protection is described in these manufacturer’s published
instructions provided with this alarm".

g) The following information for a low-degree unit. The minimum letter height shall be 3.2 mm (1/8

"CAUTION" shall be

sed with the following or equivalent text: "To avoid a false alarm, do not‘use

in) for the word "C’EUTION" and 2.4 mm (3/32 in) for the remainder of the text. The word

where maximum roo
(+) Temperature that

h) Description of thg
example:

1) Fires whe
person’s cloth

2) Fires wher

temperature will exceed (+)”.
s 11 °C (20 °F) below rating is to be inserted.

various situations against which the heat alarm may not bge”effective, for,

e the victim is intimate with a flaming initiated fire;for example, when a
es catch fire while cooking;

b the heat is prevented from reaching the heatalarm due to a closed door or

other obstructjon;

3) Incendiary
with properly

i) Detailed informatid
trouble signals would

j) Identification of the

k) An indication tha
temperature is belo
determined to be c¢
temperatures.

I) Reference to a sou

fires where the fire grows so rapidly that'an occupant’s egress is blocked even
ocated heat alarms

n on the alarm and trouble signals and an indication where false alarms or
be anticipated.

manufacturer’s published instructions by number or equivalent.

the device shall not be installed in locations where the normal ambient
v 4.4 °C (40 °F) or exceeds 46 °C (115 °F), unless the alarm has been
hpable of being used at installation points with higher or lower ambient

rce(s)of power limited cable for multiple station interconnection or connection

of supplementary de

ices.

m) The manufacturer shall either provide information on an evacuation plan or include a copy of a
separate booklet, or equivalent.

n) For multiple station heat alarms, identify the manufacturer and model number of compatible
alarms and accessories, such as, but not limited to smoke alarms, heat alarms, carbon monoxide
alarms, signaling devices and/or switching modules;

0) For heat alarm-transmitters intended to be installed with compatible audible signal receiver units,
instructions shall include the limitations of use in typical single level and multilevel dwelling units as
well as in apartment buildings where it is possible that adjacent apartments have similar systems.

p) Note specifying that heat alarms are not to be used with heat alarm guards unless the
combination has been evaluated and found suitable for that purpose.
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q) For heat alarms powered by a non-replaceable battery, the instructions shall provide a
description of the proper use of the battery activation and deactivation features. This information
shall specify that each feature is intended for one time use only.

72.2 The instructions may be incorporated on the outside of the unit, on a separate sheet, or as part of a
manual. If not included directly on the device the instructions or manual shall be referenced in the marking
information on the unit.

72.3 The instructions shall be marked to specify that the resistance of the interconnecting wiring shall be
a maximum of 10 ohms, unless otherwise specified by the manufacturer. See 21.9.2. The interconnect
wiring to be used shall be in accordance with the provisions of the applicable electrical code:

a) In Canada: C22.1[Canadian Electrical Code, Part I, Safety standard for Electrical Installations,

b) In the United Statés: Articles 210 and 3003. (B) of the National Electrical Code, NFPA 70,

MARKINGS

NOTE: In Canada, there ar¢ two official languages, French and English. Attention is drawh to the fact thaf

some Canadian authorities |may require markings to be in both official languages. Reference Annex C fof
acceptable French translatipns of the markings specified in this standard.

73 General

73.1 Except as indicated

visible after installation with the following information. Unless the |etter height is specified all markings

shall be at least 1.2 mm (3/,
one screw to view the mar
installation. See 73.2.

a) Name or identifyin

n 73.7, a heat alarm shall be clearly and permanently marked where it will bg

54 in). Removal of a unit from an installed position by removing not more thar
ing is considered as complying with-the requirement regarding visibility afte

g symbol and the address:of manufacturer or private labeler.

b) Model number; and serial number or date code, or equivalent.

c) Temperature rating of the fire alarmidevice.
d) Spacing rating.

e) The statement "D
temperature sensitiy
high.

b Not Paint" and/or the symbol indicated below to warn against painting of the
e element and the markings. The letters shall be minimum 3.2 mm (1/8 in

The symbol shall be minimum 12.7 mm (1/2 in) diameter.
f) The following or equivalent wording:

"Operation — Responds To A Heat Producing Fire Only. Unit Will Actuate When The Temperature
Of The Surrounding Air Reaches The Marked Temperature Rating (Plus Or Minus A Few Degrees)
Provided The Air Temperature Increase Is 0.6 °C (1 °F) Per Minute Or Less. At Faster Rates Of
Temperature Rise, The Surrounding Air Temperature At Which The Unit Will Actuate Will Be Above
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The Marked Rating, The Temperature Differential Depending On The Rate Of Rise Of Temperature
Produced By A Fire. This Temperature Differential Results From The Time Lag Before The
Temperature Element Absorbs The Necessary Heat From The Surrounding Air To Actuate.”

g) Name and address of firm where the heat alarm is to be sent for servicing or replacement.

h) For mechanically powered heat alarms, instructions for setting or rewinding of a spring wound
heat alarm to be included on the alarm.

i) For mechanically powered heat alarms, identification of the power supervisory feature used on
the alarm plus an indication of its function. See Power Supervisory Feature, Section 15.

j) Correct mounting position if a heat alarm is intended to be mounted in a definite position. This
information may appear in the installation instructions.

k) Reference to an in
1) Operation of a test

m) The following or &
or more smoke alarm
provided with this alal

n) Maintenance InstrIctions such as cleaning and battery replacement.

0) The following stat
marked to be visible

stallation diagram, owner's manual, or both.
feature,.

quivalent wording: "This unit is required to be installed in conjunction with one
s. For information on required protection refer to manual (or instruction sheet)
rm."

ment on each single and multiple station heat:alarm conspicuously tagged or
after installation. The word "WARNING " shall be in letters minimum 3.2 mm

(1/8 in) high, and the palance of the text shall be in letters at least 1.2 mm (3/64 in) high.
In Canada:

« AVERTISSEUR DE:€HALEUR »

« AVERTISSEMENT : DIRECTIVE AU PROPRIETAIRE. NE DOIT ETRE ENLEVE PAR
PERSONNE, SAUF|PAR L'OCCUPANT, Des informations imprimées décrivant l'installation, le
fonctionnement, les gssais, I'entretien, fa‘planification de I'évacuation et le service de réparation
appropriés doivent éfre fournies aveg-cet équipement. »

In the United States:

"HEAT ALARM"

"WARNING: OWNER'S-INSTRUCTION NOTICE. NOT TO BE REMOVED BY ANYONE EXCEPT
OCCUPANT. This equipment should be installed in accordance with the National Fire Protection
Association's Standard 72 (National Fire Protection Association, Batterymarch Park, Quincy,
Massachusetts 02269). Printed information describing proper installation, operation, testing,
maintenance, evacuation planning, and repair service is to be provided with this equipment.”

p) The following marking on the outside of a low-degree unit. The minimum letter height shall be
3.2 mm (1/8 in) for the word "CAUTION" « MISE EN GARDE » and 2.4 mm (3/32 in) for the
remainder of the text. The word "CAUTION" « MISE EN GARDE » shall be used with the following
or equivalent text: "to avoid a false alarm, do not use where maximum room temperature will
exceed (+)."

(+) Temperature thatis 11 °C (20 °F) below rating is to be inserted.

q) Electrical rating, in volts, amperes, or watts, and frequency. Not required for battery or
mechanically operated alarms.
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r) Distinction between alarm and trouble signals on those units employing both.

s) The following or equivalent qualifying statement on a battery-operated alarm where battery
operation, under other than normal room temperature conditions during the long term (minimum 1

year) battery tests, is less than 1 year:

"CONSTANT EXPOSURES TO HIGH OR LOW TEMPERATURES OR HIGH HUMIDITY MAY

t) For battery operat

REDUCE BATTERY LIFE"

ed alarms employing replaceable batteries, reference to a source for battery

replacement. (This information may appear in the user’s manual instead.)

u) For a battery operated alarm employing replaceable batteries  the word "WARNING" and the

following or equival
Marking. Use Of A O
letter height shall be
of the notice.

v) For a heat alar
described in Second

w) Test instructions @nd frequency for electrically operated alarms. Not lessthan once per week fo

battery-powered ala
supply.

x) For a battery ope
Year Battery. Repla
unit. The letter heig
visible from 1.83 m (

y) For a battery-ope
that the unit is seald
elsewhere on the ma

z) For a battery ope
use the deactivation
being reactivated an

aa) Information requ
Except for 73.1 (e)
equivalent arrangem

ent marking shall be included on the unit: "Use Only Batteries Specified ]
ifferent Battery Will Have A Detrimental Effect On Heat Alarm Operation-:*, The
a minimum of 3.2 mm (1/8 in) for "WARNING" and 1.2 mm (3/64 in) forthe res

h employing a non-rechargeable standby battery, the marking informatior
ary Power Supply, 20.2, shall be in letters not less than 1/8,in\(3.2 mm) high.

rms and not less than once per month for AC or-AC with secondary powe

rated heat alarm employing a non-replaceable*10-year battery, the words "1(
te Alarm After " or equivalent-marking shall be provided on thg
ht shall be a minimum of 3.2 mm (1/83in) unless it is in a contrasting color
5 ft) after the unit has been installed-assintended.

rated heat alarm employing a non-replaceable battery, a statement indicating
d, with no serviceable parts;iand that the maintenance and testing specifieg
rking must be performed:

rated heat alarm employing a non-replaceable battery, a description of how tg
feature and indication that once deactivated the heat alarm is incapable o
d must be replaced.

ired to appear directly on the alarm shall be readily visible after installation
the removal or opening of an enclosure cover not requiring a tool, or ar
ent towiew the marking is not prohibited.

ndad - to-b rand o th ot ray £ a-chall ba paarlead g

bb) Sealed units int

roti manf candoin
REea—to—PpefretdrRreato—thRe—hantracturer—+or STV g—oranr o arnct—as

follows on the outside of the alarm: "RETURN TO (+) FOR SERVICING," or equivalent. It is not
prohibited for units on which the cover is removable, and that are also intended to be returned to
the manufacturer for servicing, to have the marking on the inside of the alarm.

(+) Name and address of manufacturer or supplier.

73.2 With regard to the requirement in 9.3.2, a warning flag, hinged cover as described in Electrically
Operated Alarms, Section 9, (inside or outside), or equivalent, shall be marked with the word "WARNING"
and the following or equivalent text: "Heat Alarm is Non-Operational." The letter height shall be a minimum
of 9.5 mm (3/8 in) unless it is in a contrasting color, visible from 1.83 m (6 ft).

73.3 Heat alarms with replaceable battery warranties exceeding one year shall:

a) Include a disclaimer that indicates that the battery warranty period is not a performance claim or
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