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INTRODUCTION
1 Scope

1.1 These requirements cover movable and wall- or ceiling-hung electric room-heating equipment rated
600 volts or less to be employed in ordinary locations in accordance with the National Electrical Code,
ANSI/NFPA 70.

1.2 These requirements do not cover fixed heaters, location-dedicated heaters, baseboard heaters, duct
heaters, central-heating furnaces, fan-coil units, panel- or cable-type radiant-heating equipment, electric
boilers, or any other electric heating equipment or appliances that are covered in or as a part of separate,

individual requirements-

2 General

21 Genergl

2.1.1 If the|operation of a heater involves the generation and confining under pressure of steam or other
gas, considgration is to be given to the possibility of risk of explosion inCident to such operation. This
applies in th¢ case of an appliance having immersed electrodes, if the electrolysis of water|may result in
the accumulation of oxygen and hydrogen. The appliance is not aecéptable unless its strength is such that
it will withstapd any risk of explosion that may be involved.

21.2 The requirements of this standard are based upon-operation of a heater where it is manually
placed by th%y user. The heater shall not be capable of moving autonomously or via remote cgntrol from the
location in which it is manually placed by the user.

2.2 Terminplogy

2.2.1 Unlegs indicated otherwise, all voltage and current values mentioned in this standard pre rms.

3 Glossary

3.1 For the|purposes of this'standard the following definitions apply.

3.2 ANGLH
cause it to tig

3.3 APPLIA

OF CRITICAL BALANCE — The minimum angle through which a heater mus
over due)solely to the force of gravity.

[ be tipped to

NCE COUPLER - A single-outlet, female contact device for attachment to a ﬂepxible cord as

part of a detachable power-supply cord to be connected to an appliance inlet (motor attachment plug).

3.4 APPLIANCE INLET (Motor Attachment Plug) — A male contact device mounted on an end product
appliance to provide an integral blade configuration for the connection of an appliance coupler or cord
connector.

3.5 APPLIANCE (FLATIRON) PLUG — An appliance coupler type of device having a cord guard and a
slot configuration specified for use with heating or cooking appliances.

3.6 CHARRING WITH CROSSCHECKING — Manifestation of ignition by separation of wood fibers in the
direction with the grain and also in the direction across the grain.

3.7 COMMERCIAL/INDUSTRIAL HEATER — Any heater that is either:
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a) Rated 2 kilowatts or greater and marked as a commercial/industrial heater in accordance with
67.10,

b) Rated greater than 250 volts,
c) A polyphase heater, or

d) Rated greater than 6 kilowatts.

3.8 COMPONENT - A device or fabricated part of the appliance covered by the scope of a safety
standard dedicated to the purpose. When incorporated in an appliance, equipment otherwise typically field

installed (e.g. | Unless materials that
ponents.

compose a dev

3.9 CONTR|
which, in turn

power current.

3.10 CORD
an outlet to m
an equipment

3.10.1 ELE
spade termin
and connectiq

3.11 ELEVA

where a heatér is likely to be used if the heater weighs less than 8 Ibs (3.6 kg), and:

a) The
instrug

b) The

or stands do not exceed any one of the following:

uminaire)

is considered to be a component.

otherwise specified,

OL CIRCUIT — A circuit that carries the electric signals directing the operation g
., governs power delivered to a motor or other load. A control circuit dees’not c

CONNECTOR - A female contact device wired on flexible cord for use as an e
ake a detachable electrical connection to an attachment plug-or, as an applian
inlet.

CTRICAL CONNECTION- The physical interfacel between two points in a ci
hls, pin terminals, micro switch contacts, relay contacts, timer contacts, crimped
ns that are welded or soldered.

TED USE LOCATION — A stationary horizontal surface (for example, table, d

heater advertised as being suitable for use at an elevated location in literature
tions furnished with the heater-or by marking on the heater or its packaging, or

overall dimensions of the/heater, including any permanently extending handle

1) Total addeddimensions of length, height, and depth — 30 inches (76.2 cm).
2) Length+—24 inches (61 cm).

3) Height — 14 inches (35.6 cm).

f a controller
arry the main

tension from
e coupler, to

cuit such as
connections,

esk or shelf)

or operating

5, grilles, feet

3.12 FIXED

HEATER — A heater that is fastened or otherwise neeignnd to_a Qpnr\ifir‘ logd

ation, and is

permanently wired to the branch circuit.

3.13 FLASH POINT — The minimum temperature of a flammable liquid at which sufficient vapor is given
off to form an ignitable mixture with the air near the surface of the liquid or within the vessel used, as
determined by appropriate test procedure and apparatus.

3.14

Charring without glowing or without emission of embers is not ignition.

IGNITION - Glowing, emission of embers, or flaming of the materials described in 42.1.9 — 42.1.13.

3.15 LINE-VOLTAGE CIRCUIT — A circuit involving a potential of not more than 600 volts, and having
circuit characteristics in excess of those of a low-voltage or an isolated-limited-secondary circuit.
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3.16 LOCATION-DEDICATED HEATER - A cord-connected heater that is normally placed in one
location for usage such as:

a) Cord-connected wall- or ceiling-mounted heater, or

b) Freestanding cord-connected heater that exceeds the weight and/or dimension limitations of a
movable heater.

3.17 LOW-VOLTAGE (SECONDARY) CIRCUIT — A circuit involving a potential of not more than 30 volts
alternating-current, (42.4 volt peak or direct-current), and supplied by a primary battery or by a standard
Class 2 transformer, or by a combination of transformer and fixed impedance that, as a unit, complies with
all the performance requirements for a Class 2 transformer. A circuit derived from a source of supply

classified as
the voltage 3|

3.18 MOVA
pounds (294
may be use
heater.

3.18.1 PRC

a) Re
electr

b) RY

3.19 TEMHA
devices) may

hd current, is not considered to be a low voltage nor an isolated limited seconda

BLE HEATER - A freestanding cord and plug connected heater that does n
kg) and has no dimension greater than 8 feet (2.4 m). A wall- or-ceiling-hung
] as a movable heater without further guiding or propping, is also considerg

DUCT ENCLOSURES - That part of the product (metallic-or nonmetallic) that:

nders inaccessible all or any parts of the equipment that may otherwise pre
¢ shock, injury to persons, and

tards propagation of flame initiated by electrical disturbances occurring within.

ERATURE CONTROLS - Devices thatrespond with a change in temperature
be one of the following types:

@ 1INe voltage circult, using resistance N series with the supply circuit as a mea

ns of limiting
[y circuit.

ot exceed 65
heater which
d a movable

sent a risk of

(thermostatic

a) Repulating — Functions only to regulate the temperature of the heater under intended conditions
of usg, and whose malfunction would not result in a risk of fire.
b) Limiting — Functions, only under conditions that produce abnormal tempgratures. The

malfu
c)Au

d) od

hction of such a deviee will result in a risk of fire.
iliary — Thermostatic device other than of the regulating or limiting type.

erating Cantrol — A control intended to start or regulate the heater during norn

An ex

or TyTe 2.action. (See definitions 3.20 — 3.23).

ampleweould be a temperature-regulating control. An operating control could p

hal operation.
rovide Type 1

e) Protecfive Control — A confrol infended to reduce the risk of electric shock, fire, or injury to
persons during abnormal operation of the heater. An example would be a temperature limiting
control. A protective control always provides Type 2 action. (See definitions 3.20 — 3.23).

3.20 TYPE 1 ACTION — Automatic action for which the manufacturing deviation and the drift of its
operating value, operating time, or operating sequence have not been declared and tested to the Standard
for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

3.21 TYPE 2 ACTION — Automatic action for which the manufacturing deviation and the drift of its
operating value, operating time, or operating sequence have been declared and tested to the Standard for
Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.
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3.22 TYPE 2.H ACTION - So designed that the contacts cannot be prevented from opening and which
may automatically reset to the closed position if the reset means is held in the reset position. The control
shall not reset automatically at any temperature above -35°C.

3.23 TYPE 2.J ACTION - So designed that the contacts cannot be prevented from opening, and the
control is not permitted to function as an automatic reset device if the reset means is held in the reset
position. The control shall not reset automatically at any temperature above -35°C.

3.24 VISIBLY GLOWING HEATING ELEMENT - A heating element whose visible portion attains a
temperature of at least 650°C (1202°F) under intended conditions of operation.

3.25 WALL (ORC S-HUNG
pounds (22.7|kg) that is attached to the wall
the use of toqd|s.

cord-connected-heater having-a-mass-notexceeding 50
(or ceiling) in such a manner that it can be_removed without

3.26 WALL [OR CEILING) MOUNTED HEATER - A heater that is permanently\attached tp the wall (or
ceiling) in sudh a manner that tools are necessary for its removal.

4 Compongénts
4.1 Genera

4.1.1 A confponent of a product covered by this standard shall:
a) Comply with the requirements for that component as indicated in 4.2 — 4.10;
b) Be psed in accordance with its rating(s) established for the intended conditions of uge;
c) Be yused within its established use limitations or conditions of acceptability;

d) Additionally comply with the applicable requirements of this end product standard; apd

Exception Ng. 1: A component of ‘a, product covered by this standard is not required to comply with a
specific comgonent requirement that:

a) Invplves a feature-or characteristic not required in the application of the comgonent in the
produgt;

b) Is superseded by a requirement in this standard; or

c¢) Is separately investigated when forming part of another component, provided the ¢gomponent is
used within its established ratings and limitations.

Exception No. 2: A component that complies with a UL component standard other than those specified in
4.2 - 4.10 is acceptable if:

a) The component also complies with the applicable component standard specified in 4.2 — 4.10; or

b) The component standard:

1) Is compatible with the ampacity and overcurrent protection requirements in the National
Electrical Code, ANSI/NFPA 70 where applicable;

2) Considers long-term thermal properties of polymeric insulating materials in accordance
with the Standard for Polymeric Materials - Long Term Property Evaluations, UL 746B; and
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3) Any use limitations of the other component standard is identified and appropriately
accommodated in the end use application. For example, a component used in a household
application, but intended for industrial use and complying with the relevant component
standard may assume user expertise not common in household applications.

4.1.2 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

4.1.3 A component that is also intended to perform other functions, such as over current protection,
ground-fault circuit-interruption, surge suppression, any other similar functions, or any combination
thereof, shall_ comply additionally with the requirements of the applicable Ul standard(s) that cover devices
that provide fhose functions.

Exception: U
markings, in{
applied.

here these other functions are not required for the application and not lidentiffed as part of
structions, or packaging for the appliance, the additional component'standard(s) need not be

4.1.4 A component not anticipated by the requirements of this end,product standard, npt specifically

covered by t
to persons,

comply with 4

4.1.5 With
performance

normal and g

4.2 Attach

4.2.1 Attac

appliance (flatiron) plugs, shall comply‘with the Standard for Attachment Plugs and Recepta

See 4.2.2.

Exception: A
investigated
required to ¢

422 Fems
that may be
the specific

ne component standards in 4.2 — 4.10, and that involves a-tisk of fire, electric s
bhall be additionally investigated in accordance with the applicable UL stand

h1.1(b) — (e).

regard to a component being additionally®iovestigated, reference to con
requirements in another UL end product standard is suitable where that standa
bnormal use conditions consistent with the application of this end product stand

ment plugs, receptacles, connectors, and terminals

hment plugs, receptacles, appliance couplers, appliance inlets (motor attachme

ftachment plugs and appliance couplers integral to cord sets or power supply
in accordance\with the Standard for Cord Sets and Power Supply Cords, Ul
bmply with EL498.

le devices (such as receptacles, appliance couplers, and connectors) that arg
Lised, to interrupt current in the end product, shall be suitably rated for current
vpe of load, when evaluated with its mating plug or connector. For example

!

ock, or injury
rd, and shall

struction and
rd anticipates
ard.

nt plugs), and
cles, UL 498.

rords that are
| 817 are not

intended, or
nterruption of

an appliance

coupler that can be used to interrupt the current of a motor load shall have a suitable horsepower rating

when tested

4.3 Contro

4.31

4311

with its mating plug.

Is

General

product standard unless otherwise specified; see 4.3.1.7.

Auxiliary controls shall be evaluated in accordance with the applicable requirements of this end

4.3.1.2 Operating (regulating) controls shall be evaluated in accordance with the applicable component
standard requirements specified in 4.3.2 — 4.3.6, if applicable, unless otherwise specified in this end
product standard; see 4.3.1.7.
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4.3.1.3 Operating controls that rely upon software for the normal operation of the end product where
deviation or drift of the control may result in a risk of fire, electric shock, or injury to persons, such as a

speed control

unexpectedly changing its output, shall comply with one of the following:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991, and
the Standard for Software in Programmable Components, UL 1998; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

4.3.1.4 Protective (limiting) controls shall be evaluated in accordance with the applicable component
standard requirements specified in 4.3.2 — 4.3.6, unless otherwise specified in this end product standard.

4.3.1.5 Solig-state protective controls that do not rely upon software as a protective can

comply with g

a) The

ne of the following:

Standard for Tests for Safety-Related Controls Employing Solid-State-Devices,

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements,

excep

the Controls Using Software requirements, Clause H 11.12.

4.3.1.6 Solig-state protective controls that rely upon software as a protective component

with one of th

a) The
the St

b) The

e following:

Standard for Tests for Safety-Related Controls Employing Solid-State Devices,
bndard for Software in Programmable Components, UL 1998; or

Standard for Automatic Electrical Controls >~ Part 1: General Requirements, UL

4.3.1.7 An ¢lectronic, auxiliary or operating conifél (e.g. a non-protective control), the fai

would not ing
applicable req

rease the risk of fire, electric shock, or injury to persons, need only be sub
uirements of this end product standard.

4.3.2 Electilomechanical and electronic controls

4.3.21 Acd
a) The
b) The

c) The

ntrol, other than as\specified in 4.3.3 — 4.3.6, shall comply with one of the followi

Standard for:Solid-State Controls for Appliances, UL 244A;
Standard for Temperature-Indicating and -Regulating Equipment, UL 873; or

Standard for Automatic Electrical Controls — Part 1: General Requirements, UL

ponent shall

UL 991; or

UL 60730-1,

shall comply

UL 991, and

60730-1.

ure of which
ected to the

60730-1.

4.3.3 Liquid level controls

4331 Aliq

uid level control shall comply with one of the following:

a) The Standard for Solid-State Controls for Appliances, UL 244A,;

b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

¢) The Standard for Industrial Control Equipment, UL 508; or

d) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1,

and;

1) Deleted
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2) Deleted

3) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 2:
Particular Requirements for Automatic Electrical Air Flow, Water Flow and Water Level
Sensing Controls, UL 60730-2-15.

4.3.4 Motor and speed controls

4.3.4.1 A control used to start, stop, regulate or control the speed of a motor shall comply with one of the
following:

a) The Standard for Solid-State Controls for Appliances, UL 244A;

b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;
c) The Standard for Industrial Control Equipment, UL 508;

d) Defeted

e) The Standard for Automatic Electrical Controls — Part 1: General Requirements, Ul 60730-1; or

f) The Standard for Adjustable Speed Electrical Power, Drive Systems — Parf 5-1: Safety
Requjrements — Electrical, Thermal and Energy, UL 61800<5-1.

4.3.5 Pressure controls

4.3.5.1 A pfessure control shall comply with one of the following:
a) The Standard for Temperature-Indicatingzand -Regulating, UL 873;
b) The Standard for Industrial Controk Equipment, UL 508; or

¢) The Standard for Automatic-Electrical Controls — Part 1: General Requirements,| UL 60730-1;
and the Standard for Automatic Electrical Controls — Part 2-6: Particular Reqlirements for
Automatic Electrical Pressure Sensing Controls Including Mechanical Requirements| UL 60730-2-
6.

4.3.6 Timef controls

4.3.6.1 A timer control shall comply with one of the following:

a) TheStandard for Solid-State Controls for Appliances, UL 244A; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2:
Particular Requirements for Timers and Time Switches, UL 60730-2-7.

4.4 Internal wiring

441 Internal wiring composed of insulated conductors shall comply with the Standard for Appliance
Wiring Material, UL 758.

Exception No. 1: Insulated conductors need not comply with UL 758 if they comply with one of the
following:

a) The Standard for Thermoset-Insulated Wires and Cables, UL 44;
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b) The Standard for Thermoplastic-Insulated Wires and Cables, UL 83;

c) The applicable UL standard(s) for other insulated conductor types specified in Chapter 3, Wiring

Metho

ds and Materials, of the National Electrical Code, ANSI/NFPA 70.

Exception No. 2: Insulated conductors for specialty applications (e.g. data processing or communications)
and located in a low-voltage circuit not involving the risk of fire, electric shock or injury to persons need not
comply with UL 758.

4.5 Film-coated wire (magnet wire)

451 Thec

mponent requirements for film coated wire and Class 105 (A) insulation sys

ems are not

specified.

452 Film d
insulation sys
Standard for

4.6 Printed

4.6.1 Printe
Boards, UL 7

Exception: A
requirements
bond betwee
coming in cor

4.6.2 Aprin
with the direc
product stand

4.6.3 Unles
in Electrical In

oated wire in intimate combination with one or more insulators, and (incorp|
tem rated Class 120 (E) or higher, shall comply with the magnet wife require
Bystems of Insulating Materials - General, UL 1446.

wiring boards

 wiring boards, including the coatings, shall comply with the Standard for P
DE.

printed-wiring board in a Class 2 nonsafety circuit is not required to comply with
in UL 796 if the board is separated from parts of other circuits such that loo
1 the foil conductor and the base material\will not result in the foil conductors orn
tact with parts of other circuits of the control or of the end-use product.

ed-wiring board containing circulitpy in a line-connected circuit or a safety circuit
t-support requirements for insulating materials in Electrical Insulation, Section 2
ard.

5 otherwise specified;the flammability class and temperature rating shall be tha
sulation, Section(23 of this end product standard.

4.7 Semiconductors and'small electronic components

471 A pow
comply with t

er switehing semiconductor device that is relied upon to provide isolation to
he'Standard for Optical Isolators, UL 1577. The Dielectric Voltage Withstand T

orated in an

ments in the

rinted Wiring

the bonding
bening of the
components

shall comply
13 of this end

as specified

ground shall
bsts required

by UL 1577 s

hall’be conducted qpplying the reg lrements of the Dielectric \/nli'ngn \Alithstand

Test, Section

48, of this end product standard.

4.7.2 An optical isolator that is relied upon to provide isolation between primary and secondary circuits or
between other circuits as required by this end product standard shall comply with the Standard for Optical
Isolators, UL 1577. The Dielectric Voltage Withstand Tests required by UL 1577 shall be conducted
applying the requirements in Dielectric Voltage Withstand Test, Section 48 of this end product standard.

4.7.3 Except as specified in 4.7.4, component requirements are not specified for small electronic
components on printed wiring boards, including diodes, transistors, resistors, inductors, integrated circuits,
and capacitors not directly connected to the supply source.

4.7.4 Where an electronic component is determined to be a critical component during the Abnormal
Operation Tests, Section 42, one of the following standards shall be applied:
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a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; and
as applicable, the Standard for Software in Programmable Components, UL 1998 for controls that

rely u

pon software as a protective component; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

4.7.5 A critical component, as specified in 4.7.4, is a component that performs one or more safety-
related functions whose failure results in a condition, such as the risk of fire, electric shock, or injury to
persons, in the end product application.

4.7.6 A critical component as specified in 4.7.4, may also be identified using a failure-mode and effect
analysis (FMEA) in accordance with the Failure-Mode and Effect Analysis (FMEA) requirements in the

Standard for

4.7.7 Portig
back-up, lim
persons shal
UL 60730-1,

4.8 Supplegmental insulation, insulating bushings, and assembly aids

Tests for Safety-Related Controls Employing Solid-State Devices, UL 991.

ns of a circuit comprised of a microcontroller or other programmable device th
ting, or other safety function intended to reduce the risk of fire, eleetric shoc
comply with the Standard for Automatic Electrical Controls — Part 1;'General R
Annex H.

4.8.1 The

unless the insulation or device is required to comply with 20:3 or a performance requireme
product stanglard. In such cases, the insulation shall comply-with the following applicable star

a) Insulating tape shall comply with the Standard for Polyvinyl Chloride, Polyethylene
Insulating Tape, UL 510;

b) Slgeving shall comply with the Standard for Coated Electrical Sleeving, UL 1441; o

c) Tu
4.8.2 Wire
device that ¢

requirement.

4.8.3 Insuls

equirements for supplemental insulation (e.g. tape, /sleeving or tubing) are

ing shall comply with the Standard for Extruded Insulating Tubing, UL 224.

bositioning devices shall*comply with the requirements in Electrical Insulation,
bmplies with the Standard for Positioning Devices, UL 1565, is considered to co

ting bushings that comply with the requirements in General, Section 4.1, of thi

standard, a

requirementg of thissend product standard. Tests specified in this end product standard (e.g
Test, Sectior] 59).may still need to be performed to confirm the combination of the insulating
the supporting part comply with the intent of the requirements

at performs a
K, or injury to
equirements,

not specified
nt of this end
dards:

, and Rubber

Section 23. A
mply with this

5 end product

d the /Standard for Insulating Bushings, UL 635 are considered to conjply with the

Strain Relief
bushing and

4.9 Switches

4.9.1

Switches shall comply with one of the following:

a) Deleted

b) The Standard for Switches for Appliances — Part 1: General Requirements, UL 61058-1;

c) The Standard for General-Use Snap Switches, UL 20; or

d) The Standard for Nonindustrial Photoelectric Switches for Lighting Control, UL 773A.
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Exception: Switching devices that comply with the applicable UL standards for specialty applications (e.g.
transfer switch equipment), industrial use (e.g. contactors, relays, auxiliary devices), or are integral to

another component (e.g. switched lampholder) need not comply with this requirement.

4.9.2 A clock-operated switch, in which the switching contacts are actuated by a clock-work, by a gear-
train, by electrically-wound spring motors, by electric clock-type motors, or by equivalent arrangements

shall comply with one of the following:
a) The Standard for Clock-Operated Switches, UL 917; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements,

UL 60730-1,

and the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2:

Particqitar requirements 1or rimers ana rime switches, UL bU/75U-2-7.

4.9.3 A timgr or time switch, incorporating electronic timing circuits or switching circuits, wjth or without
separable comtacts, shall comply with the requirements for an operating control withcFype 1 agtion for 6000
cycles of opgration, or as a manual control for 5000 cycles of operation, in agcordance with one of the
following:
a) Thg Standard for Solid-State Controls for Appliances, UL 244A; ot
b) ThI Standard for Automatic Electrical Controls — Part 1{General Requirements, (UL 60730-1;
and the Standard for Automatic Electrical Controls fof\Household and Similar Use; Part 2:
Partictilar Requirements for Timers and Time Switches; UL 60730-2-7.
4.9.4 A timgr or time switch, incorporating electronic timing circuits or switching circuits, wjth or without

separable contacts, that functions as a protective ¢ontrol, shall comply with the require
protective control; see 4.3.1.3.

4.10 Transformers

4.10.1 Gengral-purpose transformers shall comply with the Standard for Low Voltage Tr
Part 1: Gendral Requirements, UL 5085-1; and the Standard for Low Voltage Transform
General Purppse Transformers, UL.5085-2.

Exception Ng. 1: A transformer that is completely enclosed within the end product enclos
complies with the applicable construction and performance requirements of this end prog
when tested in conjunction with the end product, complies with the intent of this requirement.

Exception No 2: A 'transformer that complies with the Standard for Transformers and Motor

for Use in Autdio-, Radio-, and pe Appliance and tha

!

ments for a

nsformers —

rs — Part 2:

ure, and that
uct standard

lransformers

an audio or video component complies with the intent of this requirement.

cuit involving

4.10.2 Class 2 and Class 3 transformers shall comply with the Standard for Low Voltage Transformers —
Part 1: General Requirements, UL 5085-1; and the Low Voltage Transformers — Part 3: Class 2 and Class

3 Transformers, UL 5085-3.

Exception: Transformers located in a low voltage circuit, and that do not involve a risk of fire, electric shock

or injury to persons need not comply with this requirement.
5 Units of Measurement

5.1
approximate information.

Values stated without parentheses are the requirement. Values in parentheses are explanatory or
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6 References

6.1 Any undated reference to a code or standard appearing in the requirements of this standard shall be
interpreted as referring to the latest edition of that code or standard.

CONSTRUCTION

7 Enclosure

7.1 The enclosure of a heater shall be so formed and assembled that it will have the strength and rigidity
necessary to reS|st the abuses I|ker to be encountered dunng its mtended service. The degree of

t reduction of
combination

spacings, Iosemng or displacement of parts, and other serious defects Wh|ch alone or (i

constitute a nisk of fire, electric shock, explosion, or injury to persons.

7.2 Among|the factors taken into consideration if an enclosure is being judged for acceptabllity are its:

a) Mechanical strength,
b) Resistance to impact,
c) Mgisture-absorption properties,
d) Flammability,

e) Rgsistance to corrosion, and

f) Repistance to distortion at temperatures

to which the enclosure may be subjectedCunder conditions of intended or abnormal

requirements
Materials, Sq

7.3 Theen
material from

for a polymeric enclosure or_part of an enclosure of a polymeric material, §
ction 12.

Closure of a heater shall'prevent molten metal, burning insulation, flaming partig
falling on combustible materials, including the surface upon which the heater is

use. For the
ee Polymeric

les, or similar
supported.

7.4 The redquirement ins/23 necessitates use of a barrier:

a) Under a motor unless:

1)yThe structural parts of the motor or of the heater provide the equivalent of such a barrier.

2) The protection provided with the motor is such that no burning insulation or molten
material falls to the surface that supports the heater if the motor is energized under each of
the following fault conditions:

i) Open main winding,
ii) Open starting winding, and
iii) Starting switch short-circuited

3) The motor is provided with a thermal motor protector (a protective device that is sensitive
to both temperature and current) that will prevent the temperature of the motor windings
from becoming more than 125°C (257°F) under the maximum load under which the motor
will run without causing the protector to cycle, and from becoming more than 150°C (302°F)
with the rotor of the motor locked, or
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4) The motor is impedance protected and the locked-rotor temperature of the motor winding
is not more than 150°C (302°F) with the heater otherwise operating as intended.

b) Under wiring, unless the wire insulation is of the flame-retardant type, VW-1 (FR-1) or the
equivalent.

It will also necessitate that a switch, transformer, relay, solenoid, or similar device be individually and
completely enclosed except at terminals, unless it can be shown that malfunction of the component would
not result in a risk of fire or unless there are no openings in the bottom of the enclosure. An opening in the
bottom of the enclosure is not acceptable if it is located directly below field- or factory-made connections
(splices) or overload or overcurrent protective devices.

7.5 Except ps noted in 7.6, an opening for ventilation in the enclosure, other than in the|bottom, of a
heater and ap opening associated with the dissipation of heated air from the element.shall be provided
with one or more baffles that will prevent the emission of flame, molten metal, burning‘insulation, or similar
material from(the heater.
7.6 In a compartment other than one that houses an overload or overcurrent protectivg device, the
baffles mentigned in 7.5 may be omitted if:
a) No pentilating opening in a vertical wall, other than one associated with the dissipatjon of heated
air from the elements during intended operation of the heatér, is more than 3/8 incH (9.5 mm) in
width, Jor
b) The heater is constructed to be acceptable *for the purpose, as shown by appropriate
investjgation.
7.7 Cast- apd sheet-metal portions of the enclesure shall not be thinner than indicated|in Table 7.1
unless the enclosure is found to be acceptable when judged under considerations such as afe mentioned
in7.2and 7.§.
Table 7.1
Minimum acceptable thicknesses of enclosure metal
At small, flat, unreinforced surfaces
and at surfaces that are reinforced by
curving, ribbing, and similar means
(or are otherwise of a shape, size or At relatively large unreinforted flat
both) to provide mechanical strength surfaces
Metal Inches mm Inches mm
Die-cast metal 3/64 1.2 5/64 2|0
Cast malleable iron 1/16 1.6 3/32 2.4
Other cast metal 3/32 2.4 1/8 3.2
Uncoated sheet steel 0.026% 0.66° - -
Galvanized sheet steel 0.029% 0.742 - -
Nonferrous sheet metal 0.036° 0.912 - -
& Thinner sheet metal may be employed if found to be acceptable when the enclosure is judged under considerations
such as those mentioned in 7.2 and 7.8.

7.8 In addition to being considered with reference to the factors mentioned in 7.2, an enclosure of sheet
metal is to be judged with respect to its size and shape, the thickness of metal, and its acceptability for the
particular application, considering the intended use of the heater.

7.9 At points where the face of an attachment-plug receptacle projects through it, the enclosure of a
heater shall have a thickness not less than:
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a) 0.032 inch (0.81 mm) if of ferrous metal,

b) 0.045 inch (1.14 mm) if of nonferrous metal, and

¢) 0.10 inch (2.5 mm) if of insulating material, except that an enclosure of insulating material may
be of lesser thickness if formed or reinforced to provide physical strength. The insulating material
shall be noncombustible.

7.10 Product enclosures made of non-metallic materials housing current-carrying electrical connections
shall have a flammability classification as follows:

a) A

Matent

b) A

Comy

7.11 Produ
Materials —
Flammability|

minim in accordance with Tests for Flammabi

um of V-0, VTM-0, or HF-1,

ale

onent Materials, UL 1694.

ct enclosures made of non-metallic materials shall comply withthe’ Standard

lity of Plastic
10, or

inimum of SC-0 or SCTC-0, in accordance with Tests for Flammability cof \Small Polymeric

for Polymeric

Use in Electrical Equipment Evaluations, UL 746C, Table-4.1, Path Il with a Minimum

Rating V-O0.

8 Accessibility of Live Parts

8.1
contact with

An eleg

trical part of a heater shall be so located or enclosed that protection against
Lininsulated live parts will be provided, except that this requirement does not apj

glowing open-wire element and the connections immediately adjacent to the element. See

sulated motor brush caps do not require additional enclosures.

uirement in 8.1 does not apply to-the sheath of an isolated metal-clad eleme
ion for grounding the enclosuref.although such a sheath is considered to be a
s are being measured.

ining if an opening in.an“enclosure is acceptable, consideration is to be given {

m
le proximity of uninsulated live parts (as determined by applying 8.1, 8.2, 8.4,

e possibility-of the emission of burning insulation, molten metal, and similar mat

the opening.(as determined by applying 7.3 - 7.6.)

and 33.14. I
8.2 The req
having provis
when spacin
8.3 Indete
a) T
and
b) Th
8.4 To redd
uninsulated |

ce_the likelihood of unintentional contact that may involve a risk of electric s

unintentional
ly to a visibly
3.1, 8.2, 33.7

ht in a heater
bare live part

o:

8.5, and 8.15

erials through

hock from an

ve part or film-coated wire, an opening in an enclosure shall comply with either (

a) or (b).

a) For an opening that has a minor dimension (see 8.8) less than 1 inch (25.4 mm), such a part or
wire shall not be contacted by the probe illustrated in Figure 8.3.

b) For an opening that has a minor dimension of 1 inch or more, such a part or wire shall be spaced
from the opening as specified in Table 8.1.

Exception: An integral enclosure of a motor need not comply with these requirements if it complies with the
requirements in 8.5.

8.5 With respect to a part or wire as mentioned in 8.4, in an integral enclosure of a motor as mentioned in
the exception to 8.4:

a) An opening that has a minor dimension (see 8.8) less than 3/4 inch (19.1 mm) is acceptable if:
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1) Film-coated wire cannot be contacted by the probe illustrated in Figure 8.2;

2) In a directly accessible motor (see 8.9), an uninsulated live part cannot be contacted by
the probe illustrated in Figure 8.4; or

3) In an indirectly accessible motor (see 8.9), an uninsulated live part cannot be contacted
by the probe illustrated in Figure 8.1.

b) An opening that has a minor dimension of 3/4 inch (19.1 mm) or more is acceptable if a part or
wire is spaced from the opening as specified in Table 8.1.

Minimum acceptable distance from an open-il-r?glgsa1part that may involve a risk of ele¢tric shock
Minor dimension® of opening Minimum distance from opening to part
nches® mm® Inches® mm®
3/4° (19.1 4-1/2 (114.0)
1° (25.4) 6-1/2 (165.0)
1-1/4 (31.8) 7-1/12 (190.0)
1-1/2 (38.1) 12-1/2 (318.0)
1-7/8 (47.6) 15=M2 (394.0)
2-1/8 (54.0) 17-1/2 (444.0)
d 30 (726.0)
@See 8.8.
b Between|3/4 inch and 2-1/8 inches, interpolation is to be used fo determine a value between values specified|in the
table.
¢ Any dimgnsion less than 1 inch applies to a motor only,
4 More thah 2-1/8 inches, but not more than 6 inchés.(152.0 mm).
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Figure 8.1

Probe for uninsulated live parts
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Figure 8.2

Probe for film-coated wire
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Figure 8.3
Articulate probe with web stop
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Figure 8.4
Articulate probe
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8.6 The probes mentioned in 8.4 and 8.5 and illustrated in Figure 8.1 — Figure 8.4 shall be applied to any
depth that the opening will permit; and shall be rotated or angled before, during, and after insertion through
the opening to any position that is necessary to examine the enclosure. The probes illustrated in Figure
8.3 and Figure 8.4 shall be applied in any possible configuration; and, if necessary, the configuration shall
be changed after insertion through the opening.

8.7 The probes mentioned in 8.6 and 8.8 shall be used as measuring instruments to judge the
accessibility provided by an opening, and not as instruments to judge the strength of a material; they shall
be applied with a force of 1 Ib (4.4 N) through any opening.

8.8 With reference to the requirements in 8.4 and 8.5, the minor dimension of an opening is the diameter
of the largest cylindrical probe having a hemispherical tip that can be inserted through the opening.

8.9 With reference to the requirements in 8.5, an indirectly accessible motor is a motor:
a) That is accessible only by opening or removing a part of the outer enclosure, such as a guard or
panel,|that can be opened or removed without using a tool, or
b) Thhat is located at such a height or is otherwise guarded or enclesed so that it is Winlikely to be
contagted.
A directly accessible motor is a motor:
c) Th[t can be contacted without opening or removing.any part, or
d) That is located so as to be accessible to contact.
8.10 During|the examination of a heater in connection with the requirements in 8.1 — 8.9,|a part of the
outer enclosyre that may be removed without the use of tools by the user of the heater (fo permit the

attachment o
reasons) is tq
against the ri

f accessories, to allow access (t6 means for making operating adjustments,
be disregarded — that is, it Will not be assumed that the part in question affor
5k of electric shock. A warning marking such as that specified in 67.4 is not g

adequately prjotect against this risk of electric shock.

8.11
additionally e
8.12 During

outer enclosU
resettable ten

With rg¢ference to the réquirements in 8.4 and 8.5, insulated brush caps are not re

hclosed.

the examination of a heater in connection with the requirements in 8.1 — 8.9,
re that\is'removed with the use of tools by the user of the heater to permit re
nperature control is to be disregarded — that is, it will not be assumed that the pa

or for other
s protection
onsidered to

quired to be

a part of the
setting of the
rt in question

affords prote

tion against the risk of electric shock, or injury to persons. A warning marking

such as that

specified in 67.4 is not considered to adequately protect against this risk of electric shock, or injury to
persons.

Exception: A heater marked in accordance with 67.4 and that complies with 8.13 need not comply with this
requirement.

8.13 A product may employ a resettable temperature control when the reset means is inaccessible if
designed in a manner that the product cannot be disassembled with readily available tools, such as screw
drivers, wrenches, and similar tools, and the product or instruction sheet is marked in accordance with
67.4. Such fasteners as rivets, one way screws, tamper resistant type screws, fasteners not readily
accessible after assembly, and similar fasteners would be considered as causing the product to be not
readily disassembled.
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8.14 Any manual adjustable controls shall be resettable or adjustable so that electrical or moving parts
will not cause a risk of fire, or electric shock, to occur during the resetting or adjustment procedure. See
8.10, 8.12, and Figure 8.5.

8.15 An uninsulated live part shall not be located behind an opening that may be used to make a user
service function such as adjusting or resetting a manual limit control if a 1/8-inch (3.2-mm) diameter
straight rod can be made to touch the live part when the rod is inserted through the opening and moved to
all positions possible without producing an angle of more than 30 degrees between the rod and the line
drawn between the center of the opening and the center of the face of the part to be adjusted. The length
of the rod beyond the opening is not to exceed the distance between the opening and the face of the
adjustable mechanism by more than 3 inches (76 mm). See Figure 8.5.

8.16 The dpor or cover of an enclosure shall be provided with means for holding it securély in place in
the closed pgsition.

8.17 The dpor or cover of an enclosure shall be hinged if it gives access to any fuse, circliit breaker, or
manually resettable temperature control and if uninsulated live parts are expased during thg replacement
of the fuse of resetting of the manually resettable temperature control. Such a door or cover shall also be
provided with a latch or the equivalent and a captive screw to secure the door or cover in plade.

Figure 8.5

Accessibility of live or moving part through enclosure opening
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A \
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— ~
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8.18 A door or cover giving access to any overload-protective device in other than a low-voltage circuit
shall be tight fitting and shall suitably overlap the surface of the enclosure around the opening.
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8.19 A spring latch, a magnetic latch, a dimple, or any other mechanical arrangement that will hold the
door in place and would require some effort on the user's part to open it is considered to be an acceptable
means for holding the door in place as required in 8.17.

8.20 A component of a heater that is likely to need inspection, replacement, cleaning, or other servicing
shall be as accessible as practicable, and shall be accessible without the use of special tools if it is

intended to be manually operated or adjusted or if it will definitely require periodic servicing.

9 Accessib

9.1

ility of Moving Parts

The rotor of a motor, a pulley, a belt, a gear, a fan, or other moving parts shall be enclosed or

guarded to re

Exception: TH
heater to perf

9.2 A fan blade shall be constructed of a material and in such a manner to reducé the risk of

or its release

9.3 The porn
probe shown

opening in th¢ guard.

9.4 If apart
material is to
Stress-Relief
Equipment E
and the heate

duce-the risk of iniurvsto nersons
J J ~ *

is requirement does not apply to a part or portion of a part that must be expose
prm its intended function.

pf parts that could cause a risk of injury to persons.

tion of a fan blade that can cause a risk of injury to pefsons shall be guarde
in Figure 9.1 cannot touch the part when inserted with a force of 1 Ib (4.4 N)

used to comply with the requirement in 9.3 issmade of a polymeric material, g
be re-examined for compliance with this.féquirement after being subjected
Distortion Test as described in the Standard for Polymeric Materials — Use
aluations, UL 746C. See 12.1. Whilesjn the oven the part is to be assembled
ris to be in its intended operating pasition.

f to enable a

its breakage

i so that the
through any

piece of the
to the Mold
in Electrical
o the heater
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Figure 9.1

Probe for fan blades of air heaters
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9.5 A guard employed to comply with the requirement in 9.3 shall be either attached to the heater or shall
require the uge of a tool or tools for remoyal:

9.6 An enclosure, a frame, a guard, a handle, or other part of the heater that is exposed to ¢ontact during
intended opgration shall not be_sufficiently sharp to constitute a risk of injury to persons.

9.7 Any mgnual adjustable controls shall be resettable or adjustable so that moving parts wjll not cause a
risk of injury ffo persons)te occur during the resetting or adjustment procedure. See 8.10, 8.12 and Figure
8.5.

10 Guardirrg of*Heating Elements

10.1 General

10.1.1 The heating element and any part of the element assembly (such as an element support, sheath,
and similar parts) shall be so guarded that flammable material as well as persons will be protected against
contacting it.

10.1.2 Any heater projections such as guards or grilles that are intended to guard hot heater surfaces
shall be positively secured to the heater such as by screws, rivets or welding or being engaged in slots so
that they cannot be removed without the use of tools, breaking or permanent bending or distortion.

10.1.3 The acceptability of a guard is judged with respect to its general serviceability and with respect to
the shape and size or both of the openings in it, in conjunction with the distance of the guard from the
heating element and the other high-temperature parts mentioned in 10.1.1. Except as noted in 10.1.5, an
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opening in a guard is considered to be acceptable if, with the heater in any intended operating position, the
following conditions are met:

a) The shape and size of an opening are such that a test gauge in the form of a right-circular cone
having a base diameter of 2-3/4 inches (69.9 mm) and an altitude of 5-1/2 inches (139.7 mm), see
Figure 10.1, is prevented from touching the heating element and the other high-temperature parts
when the cone probe is inserted, apex first, in any manner. See 10.1.4.

b) The shape and size of an opening which permits the vertically downward entrance of a bar probe
1/2 inch (12.7 mm) wide and 1/16 inch (1.6 mm) thick, see Figure 10.2, are such that a triangle
probe 1/16 inch thick and in the form of an isosceles triangle having a base of 2-3/4 inches and an
aIt|tude of 5-1/2 mches see Flgure 10.3 |s prevented from touchlng the heatlng element and the

other F

testing
the b3
unless

c) The
inches
directi
10.4. 1

anner. The

of an openlng with the tnangle probe applles also where the vertlcally downwa d insertion of

\Iso, see Figure 10.5.

Figure 10.1

Cone probe

area of an opening in a substantially vertical face of a guard is not,more than
(2100 mm?) if the size and/or shape of the opening permits the entrance from a
bn of a vertically oriented rod probe 1/16 inch in diameter-and 2-3/4 inch long,

5-1/2 in
139.7 mm

r is prevented by the construction of the guard, the use of an additional, bafrier, or both,
the vertically applied bar tends to be deflected outward — that is, away.from the

guard.

3-1/4 square
ny horizontal

see Figure

SM206
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Figure 10.2
Bar probe
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Figure 10.3

Triangle probe
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Figure 10.4
Rod probe
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Figure 10.5

Guarding of heating elements

Application of bar gauge and rod gauge
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10.1.4 The fins of a metal-clad element are considered to be element-guarding members, and need not
comply with the provisions in 10.1.3(a) if the temperature of the exposed edges (outer perimeter) of the
fins is not more than 280°C (536°F).

10.1.5 Openings in the guard complying only with of 10.1.3(a) are acceptable for the following:

a) Except for a panel-type heater (see 10.2.1), an air heater in which the temperature of the heating
element is not higher than 280°C (536°F) under conditions of intended operation, or

b) A fan-type heater in which the fan is always in operation when the heating element is on
(energized) and the air current prevents clothing and the like from entering the guard.

10.1.6 A gdard shall comply with one of the following If the switching arrangement on a grg

does not co
a) No

b) No
and n
nearg
of 3/8

ply with 33.14 or the design employs a through-cord switch as described in(33]
opening in the guard will permit passage of a rod having a diameter of-3/8/inch

opening in the guard will permit passage of a rod having a diameter of 3/4 in
0 uninsulated live part or isolated metal-clad element is less than 4 inches (102
st point on the guard at any opening which will permit the entrance of a rod havi
inch (9.5 mm).

unded heater
5.

9.5 mm).

ch (19.1 mm)
mm) from the
hg a diameter

10.1.7 If a heater is required to have a guard, and if the guard)is‘readily removable, the heater and the
guard shall be contained in the same carton as shipped from the factory. See also 67.17.
10.1.8 A hegater in which the heating element is constructed for use only in an air currenft shall be so

wired or confrolled that the element can be operated only while under the cooling effect of the
heater in whjch the cooling effect of the motion of-a part is necessary to limit temperature

wired or con
10.2 Panel
10.2.1 Aps
6-inch squar

1/2 inch (12.

Exception Ng
shall be guar

Exception N

olled that the element cannot be opérated without such motion.
rtype heaters

nel-type heater shall be provided with a guard that will prevent a test surface, in
b (@ square 152 mm_ on a side) parallel to the element panel, from being broug
’ mm) to the plané of the front of the heater, excluding the guard.

. 1: A heaterhaving an element panel operating at a temperature higher than 2
ded as described in 10.1.3.

D, 2x/A heater that will not cause glowing or flaming of the cheesecloth or

air stream. A
s shall be so

the form of a

nt closer than

80°C (536°F)

the felt when

Ssubjected to

he ’r_)nrldnd siuface and hlnnl(nﬁng testin 42 8 2

11

11.1

Parts Subject to Pressure

Except as noted in 11.2 a pressure vessel having an inside diameter, width, height or cross-section

diagonal of more than 6 inches (152 mm) with no limitation on length of vessel and subject to a pressure of
more than 15 pounds force per square inch gauge (psig) (103 kilonewtons per square meter or 105 grams
force per square millimeter) shall be certified by the National Board of Boiler and Pressure-Vessel
Inspectors and marked in accordance with the appropriate boiler and pressure vessel code symbol of the
American Society of Mechanical Engineers (ASME) — "H", "M", "S", or "U" — for a working pressure not
less than the pressure determined by applying 11.2.

11.2 Except as noted in 11.3, a part of a heater that is subject to pressure (including the vapor pressure
of a superheated fluid) shall comply with the Hydrostatic Test, Section 58.
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11.3 A test need not be performed to determine whether or not a part complies with the requirement in
11.2 if the strength of the part is acceptable for the purpose as a result of its material and dimension — for
example, copper or steel pipes of standard sizes and provided with standard fittings might be considered
to have the necessary strength if they comply with Table 11.1.

Table 11.1
Minimum wall thickness® for copper and steel tubing
Copper
Protected within the
Outside diameter enclosure Unprotected Steel
inches mm inches mm inches mm inches mm
1/4 6.35 0.0245 0.623 0.0265 0.673 0.025 0.635
5/16 7.94 0.0245 0.623 0.0265 0.673 0.025 0.635
3/8 9.53 0.0245 0.623 0.0265 0.673 0.025 0.635
1/2 12.70 0.0245 0.623 0.0285 0.724 0.025 0.635
5/8 15.88 0.0315 0.799 0.0315 0.799 0.032 0.813
3/4 19.05 0.0315 0.799 0.0385 0.978 0.032 0.813
7/8 22.23 0.0410 1.041 0.0410 1.041 0.046 1.168
1 25.40 0.0460 1.168 0.0460 1.168 - -
1-1/8 28.58 0.0460 1.168 0.0460 1.168 0.046 1.168
1-1/4 31.75 0.0505 1.283 0.0505 1.283 0.046 1.168
1-3/8 34.93 0.0505 1.283 0.0505 1.283 - -
1-1/2 38.10 0.0555 1.410 0.0555 1.410 0.062 1.575
1-5/8 41.28 0.0555 1.410 0.0555 1.410 - -
2-1/8 53.98 0.0640 1.626 0.0640 1.626 - -
2-5/8 66.68 0.0740 1,880 0.0740 1.880 - -
@ Nominal yall thickness of tubing will have to be greater than the thickness indicated to maintain the minimal wall
thickness.
11.4 A meaps for safely relieving pressure shall be provided for all parts in which presspre might be
generated in the event of fire.
11.5 Pressure-relief devices (see 11.10), fusible plugs, soldered joints, spot or rolled| weld joints,
nonmetallic tubing, or{oéther equivalent pressure-relief means may be employed to comply with the
requirement ip 11.4.
11.6 There $hall be no shut-off valve between the pressure relief means and the parts thatfit is intended

to protect.

11.7 A vessel having an inside diameter, width, height or cross-section diagonal of more than 3 inches
(76.2 mm) and subject to air or steam pressure generated or stored within the appliance shall be protected
by a pressure-relief device.

11.8 The start-to-discharge pressure setting of the pressure-relief device shall not be higher than the
maximum working pressure of the vessel. The discharge rate of the device shall be great enough to
relieve the pressure.

11.9 A pressure-relief device shall:

a) Be connected as close as possible to the pressure vessel or parts of the system that it is
intended to protect,
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b) Be so installed that it is accessible for inspection and repair and cannot be readily rendered
inoperative,

¢) Have its discharge opening so located and directed that the risk of scalding has been reduced to
an acceptable degree, and

d) Have its discharge opening so located and directed that operation of the device will not deposit
moisture on uninsulated live parts, or on insulation or components affected detrimentally by
moisture.

11.10 A pressure-relief device having an adjustable setting is to be judged on the basis of its maximum
setting unless the adjusting means is sealed at a lower setting.

11.11 A pr

designed to ffelieve excessive pressures automatically.

11.12 Ifap
the vessel s
prevent the
intended op€

12 Polymefic Materials

12.1 Deter
Polymeric M

12.2 For th
Materials —

provided with a polymeric enclosure shall -be’ considered a floor-supported appliance
htended for use at elevated, locations and be evaluated for use in locations where the

specifically i
temperature
rooms.

12.3 Produ

13 Heat Transfer Fluids.

131 Inah
(see 3.13) th
Temperature

pssure-relief device is considered to be a pressure-actuated valve or(rup

ressure-relief device is required, the electrical control responsiblecfor limiting th

pressure from exceeding 90 percent of the relief-device_setting under any
ration.

ination of the acceptability of a polymeric material shall be made based on ths
terials — Use in Electrical Equipment Evaluations, UL 746C.

e purposes of conducting the Resistance to Impact Test in the Standard
Use in Electrical Equipment Evaluations, UL 746C, a heater intended for indo

is capable of being less than normal room temperature, such as unheated w

ct enclosures shallbe' subject to the requirements in Section 7.

ture member

€ pressure in

hall be capable of performing under rated load for 100,000 cycles of operation and shall

condition of

Standard for

for Polymeric
or use that is
even if it is

arehouses or

bater which uses a heat transfer fluid in its heating process, the fluid shall havs
bt is_higher than the maximum operating temperature of the fluid measured duri
Test, Section 40.

a flash point

Tg the Normal

14 Assembly of Components

14.1

A switch, a lampholder, a temperature control, an attachment-plug receptacle, a motor-attachment

plug, or similar component shall be mounted securely and, except as noted in 14.2 and 14.3, shall be
prevented from turning.

14.2 The requirement that a switch or a temperature control be prevented from turning may be waived if

all five of the

following conditions are met:

a) The switch or the temperature control is of a plunger or other type that does not tend to rotate
when operated. A toggle switch is considered to be subject to forces that tend to turn the switch or

the te

mperature control during operation of the switch,
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b) The means for mounting the switch or the temperature control is not subject to loosening as the
result of its operation,

c) The spacings are not reduced below the minimum acceptable values if the switch or the

tempe

rature control rotates,

d) The operation of the switch or the temperature control is by mechanical means rather than direct
contact by persons, and

e) The shifting of the switch or the temperature control in position does not result in false indication
of its setpoint with respect to the setpoint markings.

reduce spaci

144 Them
surfaces — fof
is acceptable

hole mounting means.

14.5 Uninsy
from turning g
acceptable v3

14.6 Frictiof between surfaces is not acceptable as a-méans to prevent shifting or turning

but a toothed
15 Protecti

15.1 Except

V1O€ v IRIYAY=IRINLY

mp is sealed in nonremovable jewel) need not be p
gs below the minimum acceptable values.

revented from turningif ro

bans for preventing the turning mentioned in 14.1 is to consist of more than frig
example, a toothed lock washer which provides both spring take*up7and an inte
as means to prevent turning of a small stem-mounted switch or_other device ha

lated live parts shall be secured to the base or mounting surface that they will
r shifting in position if such motion may result in ageduction of spacings below
lues indicated in 35.1 — 35.6.

lock washer which provides both spring take-up and an interference lock is acce
bn Against Corrosion

as noted in 15.2, iron andcsteel parts shall be protected against corrosion b

indicator light

tation cannot

tion between
rference lock
ing a single-

be prevented
the minimum

of live parts,
ptable.

y enameling,

galvanizing, plating, or other equivalent-means if the deterioration of such unprotected pdrts would be

likely to result

15.2
of metal to ai

factors — suffaces of sheet steel within an enclosure may not be required to be protg

corrosion. Cg
heating elem
protected agz

In certain equipment where the oxidation of steel is not likely to be accelerated due to

in risk of fire, electric shock, explosion, or injury to persons.

 and moisture or other oxidizing influence — thickness of metal and temperatu

bnt operating in air and terminal parts attached directly to the heating element|
inst'corrosion.

the exposure
e also being
cted against

st-iron parts are not required to be protected against corrosion. A sheath employed on a

need not be

15.3 The aging characteristics of plating or other finish used in a heater shall be such that deterioration
of the finish will not result in unacceptable performance of the heater.

15.4 The sheath of an immersion-type heating element shall be of a metal resistant to corrosion by the
liquid in which the element is intended to be immersed.

16 Supply Connections

16.1

The mass of a wall or ceiling hung heater shall not exceed 50 pounds (22.7 kg).

16.2 Hanging brackets and any necessary fasteners required for hanging the heater shall be provided as
part of the product. Optional hanging kits may be available if marked in accordance with 67.10.
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16.3 A wall-hung heater shall not have provisions for permanent mounting. Keyhole slots, not accessible
for tightening of screws, or provisions for hanging on a bracket furnished with a heater would be

acceptable fo

r mounting such heaters.

16.4 A heater shall be provided with a length of attached flexible cord and an attachment plug for
connection to the supply circuit. The length of the attached power-supply cord (including fittings) shall not
be less than 6 feet (1.8 m) and not more than 8 feet (2.4 m). All power-supply cords shall comply with the

requirements

of the Standard for Cord Sets and Power-Supply Cords, UL 817.

Exception No. 1: The length of cord for Types SRDT and SPT-3 is specified in note b of Table 16.1.

Exceptlon Ne—2- f‘alhng hllng heaters. may have a cord notmore than 17 feet ‘/R_ 2 m/\ nlen

th.

Table 16.1
Acceptable types of cord

Temperature of 121°C (25
any heater surface li

Temperature of more than 121°C (250°F)
on any heater surface likely to be

P°F) or less on
kely to be

length of 6 fee

¢0On a movablg
cord.

4 The maximur

Type of heater contacted by cord®¢ contacted by cofd®c*
1. Household Heaters not intended for HPD, HPN, HSJO, HSJ 8P-2, SPT-2, SVO, SV, SVTO, SVT, SJO,
outdoor use SJ, SJTO, SJT, SRDTP, SPT-3°
2. Commerciallheaters not intended HSJO, HSJ, HSO, HS SJO, SJ, SJTO, SJT, SO} S, STO, ST,
for outdoor us4 SRDT®, SPT-§°
@ Cords of the fypes indicated in the adjacent column may also be used.
b Restricted to a wall supported or a freestanding heater having a minifmtm cord length of 3 feet (0.9 m) and a maximum cord

(1.8 m).
heater it is considered that any external surface that can be contacted by the cord is likely to be con

h temperature on a heater is to be determined in accordance with the Normal Temperature Test (Sed

tacted by the

tion 40).

16.5 A pow
suffix -R in a

16.6 Thes
Table 16.2.

er supply cord supplied as,part of an appliance as described in Table 16.1, row
ccordance with the Standard for Flexible Cords and Cables, UL 62.

ze of the flexible'cord, based on the current rating of the heater, shall be in ac

Table 16.2
Cord wire size based on heater current rating®

I shall have a

rordance with

Maximum current rating of heater, amperes

internal wiring of a heater shall be soldered, brazed,

Attachment plug connection and connections of supply cord to

or welded*

Cord wire size AWG® Attachment plug Cord types S, SJ, SJO, SJT, SJTO, Cord types HPD, HPN, HS, HSJ,
connection crimped SO, SP, SPT, SRDT, ST, STO, SV, HSJO, HSO
only® SVO, SVT, SVTO
18 8 10 10
16 10.4 13 15
14 14.4 18 20

@ This table limits the heater current on the basis of cord wire size, type of cord, type of connection between the cord wires and
blades of the attachment plug and connections of power supply cord to internal wiring of a heater. For current limitation based on
the attachment plug rating, see 16.7.

Table 16.2 Continued on Next Page
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Table 16.2 Continued

Maximum current rating of heater, amperes

Attachment plug connection and connections of supply cord to
internal wiring of a heater shall be soldered, brazed, or welded®

Cord wire siz

e AWGP Attachment plug
connection crimped

only®

Cord types S, SJ, SJO, SJT, SJTO,
SO, SP, SPT, SRDT, ST, STO, SV,
SVO, SVT, SVTO

Cord types HPD, H

HSJO, HSO

PN, HS, HSJ,

used.

® The maximum current rating for other cord sizes can be determined from Table 400-5(A), Ampacity of Flexible Cords and
Cables, National Electrical Code, ANSI/NFPA 70. When the attachment plug is connected by crimping only, the current rating of
the heater is not to exceed 80 percent of the rating of the corresponding wire sizes of Type S Cord, regardless of the type of cord

¢ Applies to any; acceptable cord fype

soldered is con
mechanically s

9 A soldered co

hnection shall be mechanically secured before being soldered. A soldered connection that is crimpe:
bidered to be mechanically secured before soldering. A brazed or welded connection may additional

g¢cured before brazing or welding.

before being
ly be

16.7 The cu

the heater ex
watts at 120

rated at not m

16.8 The flg
will be at leas

16.9 The flgxible cord provided with a heater intended‘for outdoor use shall be marked W
letter "W".
16.10 The gttachment plug (of a permanently-attached cord or of a cord set) shall be accg

intended use|

cept that a 15-ampere attachment plug is acceptable for a heater rated at not mg
olts, or 3000 watts at 240 volts, and a 20-ampere attachment_plug is acceptabls
ore than 2000 watts at 120 volts or 4000 watts at 240 volts:

xible cord shall be as indicated in Table 16.1 or shall*be of type having such prog
t equally serviceable for the particular application:

Some of the more common plug.configurations are shown in Figure 16.1.

rrent rating of the attachment plug shall not be less than 125 perncent of the current rating of

re than 1500
b for a heater

perties that it

ith the suffix

ptable for its
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Figure 16.1

Attachment plug configurations

2—POLE, 3—WIRE, NONGROUNDING:

D

15 ampgres,
125 volts

2—POLE, 53—WIRE, GROUNDING:

15 amperes,
250 volts

20 amperes,
250 volts

15 ampgres,
125 voltfs

30y pmperes,
250| volts

¥c

wI l

15 ampéres;

20 amperes;
125 volts

20 amperes,

30 amperes,
125 volts

&

30 amperes,

50 pmperes,
125 volts

¥c

50 pmperes,

oY il

250 volts

15 amperes,
277 volts

AA130

fa ¥ mial e
LIU VOIS

20 amperes,
277 volts

fa Y mifa o
£LIU VOILS

30 amperes,
277 volts

250" volts

50 amperes,
277 volts
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16.11 Supplementary insulation on a flexible cord shall not extend more than 1/2 inch (12.7 mm) outside
the heater (unless provided with additional mechanical protection), shall be prevented from fraying or
unraveling, and shall not affect adversely the means for providing strain relief.

16.12 Strain relief shall be provided to prevent a mechanical stress on a flexible supply cord from being
transmitted to terminals, splices, or interior wiring.

16.13 Means shall be provided to prevent the flexible cord from being pushed into the enclosure of a
heater through the cord-entry hole if such displacement is likely to subject the cord to mechanical damage
or to expose the cord to a temperature higher than that for which it is acceptable, or if it is likely to reduce
spacings (such as to a metal strain-relief clamp) below the minimum acceptable values.

16.14 If ak
come in cont
abrasion of th

not serves as strain relief in an attached flexible cord, any surface with whi¢h
bct shall be free from projections, sharp edges, burrs, fins, and the like{whicl
e insulators on the conductors.

he knot may
N may cause

16.15 If a heater is provided with pin terminals, the heater shall be constructed,so that no
be exposed t¢ unintentional contact when the intended plug is in place on the pins.

ive parts will

16.16 A pinjguard is required, such that:

a) As
withou

traight edge placed in any position, across and inseontact with edges of the
t the plug in place, cannot be made to contact any Current-carrying pin.

blug opening

b) With the plug aligned with the pins and the face, of the plug in a plane located per|
the end or ends of the farthest projecting current-carrying pin, the probe shown in Fig
not toyich any current-carrying pin while the probe is inserted through any opening w
in any|position.

pendicular to
ure 8.3 shall
th the heater

16.17 A pin
position by m

16.18 The nequirement in 16.17 is. intended primarily to provide for the maintenance of

accordance W

terminal shall be securely_and rigidly mounted and shall be prevented fro
pans other than friction betwéen surfaces.

ith 35.1 — 35.6 and Table 35.1, and for spacings between pin-type terminals a

m shifting in

spacings in
5 indicated in

Table 16.3. U
position to ma

hder this requirement, consideration is also to be given to the means for locking terminals in
intain tightness.

Table 16.3
Pins
Type and rating of Configuration of pins Diameter of pins Length of pins
plug which -
accommodates the Spacings between
pins centers
Number Arrange- Inches mm Inches mm Inches mm
ments
Appliance plug rated 2 in line 1/2 12.7 5/32 +0.005| 3.97 +0.13 | 9/16-5/8 | 14.3-15.9
for 5 amperes at 250
volts and for 10
amperes at 125 volts
Flatiron plug rated for 5 2 in line 11/16 17.5 3/16 £+0.005 | 4.76 +0.13 3/4-7/8 19.1-22.2
amperes at 250 volts
and for 10 amperes at
125 volts

Table 16.3 Continued on Next Page
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Table 16.3 Continued

Type and rating of Configuration of pins Diameter of pins Length of pins
plug which -
accommodates the Spacings between
pins centers
Number Arrange- Inches mm Inches mm Inches mm
ments
Jumbo appliance plug 2 in line 1-1/16 27.0 3/16 £0.005 | 4.76 £0.13 3/4-7/8 | 19.1-222
rated for 10 amperes at
250 volts and for 15
amperes at 125 volts
Reversible plug (for 3 in line 7/8 22.2 3/16 £0.005 | 4.76 £0.13 3/4-7/8 | 19.1-222
two-heat contr c
for 10 amperes|at 250
volts and for 15
amperes at 124 volts®
Reversible plud (for 3 One pin at 7/8 222 3/16 +0.005 | 4.76 +0.13 3/4-7/8 19.1-222
two- or three-hg¢at each apex of
control) rated fgr 10 an equilateral
amperes at 25( volts triangle
and for 15 amppres at
125 volts®

@ Usually this p

ug is made without a contact in one of the holes.

16.19
pins, the tern
connector; 3
application.

16.20 The

of the femalg contacts of general-use plugs which will accommodate these arrangement o

indicated in 1

16.21 At pg
shall be a b
surface agai
employed, if
strain or mot

bushing matgrial shall®e-acceptable for the particular application.

16.22 If the
smooth, roun

If a heater employs three or more pin terminals intended for use with a plug that

hinals shall be so spaced that they will not accommodate a flatiron or appliance
nd the plug that these pins will accommodate shall be acceptable for

limensions of pins and their center-to=center spacings (including the correspon

able 16.3.

int where a flexible cord'passes through an opening in a wall, barrier, or enclosir
Ishing or the equivalent that shall be secured in place, and shall have a smq
st which the cordsmay bear. If Type SP-2, SPT-2, or other cord lighter than
the wall or barrienis of metal, and if the construction is such that the cord may bs
on, an insulating bushing shall be provided. The heat and moisture-resistant prg

cord hole is in wood, porcelain, phenolic composition, or other nonconductir
ded surface is considered to be equivalent to a bushing.

covers all the
blug or a cord

he particular

ling spacings
f pins) are as

g case, there
oth, rounded
Type HSJ is

b subjected to

perties of the

g material, a

16.23 Ceramic materials and some molded compositions are acceptable generally for insulating
bushings; but a separate bushing of wood, hot-molded shellac-and-tar composition, or rubber material
(other than in a motor) is not acceptable. Vulcanized fiber may be employed if the bushing is not less than
3/64 inch (1.2 mm) thick and if it is so formed and secured in place that it will not be affected adversely by
conditions of ordinary moisture.

17 Special

17.1

Protection Devices

Arc Fault Circuit Interrupters, UL 1699.

An AFCI or LCDI provided as part of a cord-connected appliance shall comply with the Standard for

17.2 The AFCI or LCDI shall be installed as an integral part of the attachment plug or located in the
supply cord within 4 in of the attachment plug.
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17.3 Arc fault detection testing shall include the following, as applicable:

a) Carl

bonized path arc clearing time test;

b) Point contact arc test;

¢) Unwanted tripping test — Load Condition I;

d) Unwanted tripping test — Load Condition Il — Condition B and C;

e) Unwanted tripping test — Load Condition 11l — Condition A;

f) Ope

ration Inhibition - Masking.

Exception: T/Le test carbonized path arc clearing time test is not applicable for LCDIs.that

with shielded

17.4 An AF
applicable req

18 Static Lpad Test For Hanging Means

18.1 When
or direct plug-

a) The
b) The

c) Thg
and

d) The appliance shall withstand:for 1 minute without breakdown the application

essen

18.2 An apj
with the insta
nominal 2 by
used as sped
and secured |

lpower-supply cords.

uirements in Section 50.1.

subjected to the test specified in 18.2 — 18.3, a cord>connected wall- or ceiling-
in appliance shall comply with the following:

security of the attachment of the appliance te the wall shall not be adversely aff:
re shall be no evidence of a risk of fire or, electric shock;

insulation resistance between live-and dead-metal parts shall not be less than §

ially sinusoidal potential\af 1000 volts between live and dead-metal parts.

liance that is wall"or ceiling surface hung as mentioned in 18.1 is to be hung ir
lation instructians provided by the manufacturer on 3/8-inch-thick plasterboard
4-inch wood_studs/joists spaced on 24 inch (609 mm) centers. The hanging pz
ified in the‘instructions, and the securing screws are to be located between th
n the plasterboard.

are provided

Cl or LCDI provided as part of an appliance intended for outdoorfuse shall comply with the

surface hung

bcted;

0,000 ohms;

bf a 60-hertz

accordance
(dry wall) on
rts are to be
b studs/joists

0 instructions

Exception: C

pbmmercial/industrial products shall be hung in accordance with the installation

provided by the manufacturer.

18.3 After installation, the appliance is to be subjected to a static load. The load is to be applied so as to
transmit the maximum amount of stress to the hanging means and is to be increased during a 5 to 10
second interval, until a load equal to the weight of the product plus a force of three times the weight of the
product, but not less than 10 pounds (45 N), is applied to the hanging system. The load is to be maintained
for 1 minute.

19 Current-Carrying Parts

19.1 Plated ferrous materials may be used for current-carrying parts whose temperature during normal
operation is more than 100°C (212°F), but plain (unplated) iron or steel shall not be used regardless of
temperatures. A copper conductor, unless tinned, nickel-coated, silver-plated, or otherwise protected, shall
not be subjected to a temperature rise of more than 125°C (225°F) at a pressure terminal connector or to a
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temperature rise of more than 175°C (315°F) elsewhere. Stainless steel and other corrosion-resistant
alloys may be used for current-carrying parts regardless of temperature.

19.2 Ordinary ferrous materials, if provided with a corrosion-resistant coating, may be used for a current-
carrying part as follows:

a) Within a motor or associated governor, and

b) On control-devices (such as combination tip-over and temperature controls) if the part has been
evaluated as acceptable for use in an ambient temperature in excess of 100°C (212°F).

20 Internal Wiring

20.1 General

20.1.1 Thelinternal wiring of a heater shall consist of wires of a size and type or types that are acceptable
for the particlilar application, when considered with respect to:

a) The temperature and voltage to which the wiring is likely to be subjected,
b) Its pxposure to oil or grease,

c) The current carried by the individual wires. Wire size AWG shall be based on the durrent carried
by theg internal wire (see Table 20.1 for minimum internal wire size guide), and

d) Other conditions of service to which it is likely to;be subjected.

Table 20.1
Minimum internal wire size guide based on current

Current Nominal cross-sectional area
(Amps) mm?
>0.2and<3 0.519
>3and <10 0.823
>10and < 16 1.31

20.1.2 For the purpose of these requirements, the internal wiring of an appliance is considered to be all
the interconnecting-wiring beyond the point where the power-supply cord enters the enclosure.

20.1.3 Thete-isno fnmpnrnhlrn limit Qpplir\:\hln toa conductor (nvr\npf as noted in 10'1) rovided with
beads of noncarbonizable material or the equivalent.

20.2 Protection of wiring

20.2.1 The wiring and connections between parts of a heater shall be protected or enclosed, except that
a length of flexible cord may be employed for external connections, or for internal connections that may be
exposed during servicing, if flexibility of the wiring is essential.

20.2.2 The internal wiring of a heater in the vicinity of a lampholder that accepts either an infrared lamp
or an ordinary lamp:

a) Shall be a jacketed type at least equivalent to Type SP-2 flexible cord. Appliance wiring material
is not acceptable unless provided with sleeving or tubing.
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b) Shall be routed along the metal surface of the heater enclosure and shall be so secured as to
minimize the likelihood of its being hooked or grasped.

20.2.3 A conductor utilizing beads for insulation shall not be used outside an enclosure.

20.2.4 Internal wiring that is exposed through an opening in the enclosure of a heater is considered to be
protected as required in 20.2.1 — 20.2.3 if, when judged as though it were film-coated wire, the wiring
would be acceptable according to 8.2 — 8.4. Internal wiring within an enclosure is acceptable if, even
though it can be touched with the probe, it is so protected or guarded that it cannot be grasped or hooked

in such a manner that it could be subjected to stress.

20.2.5
subjected to
metal racewa

20.2.6  Wirir|
parts, and oth

20.2.7 A hg
enclosure of
surfaces upo

If thewiki

bhysical damage, it shall be in armored cable, rigid metal conduit, electrical‘m
, or shall otherwise be protected.

g shall be protected from sharp edges (including male screw threads), burrs,
er agencies that might abrade the insulation on conductors.

le by means of which insulated wires pass through a sheet-metal wall withi
b heater shall be provided with a smooth, rounded bushing or shall have smo
n which the wires may bear, to prevent abrasion of thé insulation. A flexible ¢

external intefconnection as mentioned in 20.2.1 shall be provided with strain relief and

accordance
protected fror

20.2.8 Insul

ith 16.12 — 16.14 and 16.21 — 16.23 unless the_construction is such that thg
n stress or motion.

pted wires may be bunched and passed through a single opening in a metal W

enclosure of heater.

jal or may be
btallic tubing,

fins, moving

h the overall
oth, rounded
ord used for
bushings in
cord will be

all within the

20.3 Wire cpnnectors
20.3.1 All electrical connections, suehvas wire nuts, splicing wire connectors, quick-conngct terminals,
terminal conmpectors, multi-pin and. other forms of wire connectors, shall comply with the following
standards:

a) Thg Standard for Electrical Quick-Connect Terminals, UL 310;

b) Thg Standard for Wire Connectors, UL 486A-486B;

¢) Theg Standard for Splicing Wire Connectors, UL 486C;

d) T Standard for I:qllipmnnf \/\Iiring Terminals for Use with Aluminum-—and/or Copper

Conductors, UL 486E; or

e) The Standard for Component Connectors for Use in Data, Signal, Control and Power
Applications, UL 1977.

Exception No. 1: This requirement is not applicable to current-carrying connections that are located in a
low-voltage circuit (see 3.17).

Exception No

. 2: This requirement is not applicable to the following types of connections:

a) Brazed or welded connections;

b) Soldered connections on printed circuit boards located in a low-voltage circuit (see 3.17); or
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c) Connections on small components that are mounted on printed circuit boards located in a low-
voltage circuit (see 3.17).

20.3.2 A splice shall be provided with insulation equivalent to that of the wires involved if permanence of
spacing between the splice and other metal parts is not provided.

20.3.3 The means of connecting stranded internal wiring to a wire-binding screw shall be such that loose
strands of wire will be prevented from contacting other live parts not always of the same polarity as the
wire and from contacting noncurrent-carrying conductive parts. This may be accomplished by use of
pressure terminal connectors, soldering lugs, crimped eyelets, soldering all strands of the wire, or other

equivalent means.

20.4 Separlation of circuits

20.4.1 Con
a) Prq

b) Sh

conngcted to a different circuit.

20.4.2 Low
reference to

20.4.3 Seg
routing, or ar
of a different

20.44 Abg
insulating m
mechanical ¢
shall not be |
opening per
other openin
area of any
the necessar

2045 Am
metal. A bar
greater thick

ductors of different circuits used in internal wiring shall either be:
vided with insulation rated for the highest voltage involved or

bl be separated by a barrier or segregated by adequate spacing’from an uninsu

Lvoltage and high-voltage circuits, for example, are, considered to be differen
he requirement in 20.4.1.

regation, separation, or both, of insulated conductors may be accomplished

circuit.

rrier used to provide separation between the wiring of different circuits shall be
aterial, of acceptable physical*strength if exposed or otherwise likely to
amage, and secured in plage. Unclosed openings in a barrier for the passage

conductor, the number of wires that will need to pass through the barrier. The ¢
j shall present a smiQoth surface wherever an insulated wire may be in contact y

uch opening, with-the closure removed, shall not be larger than required for th
y wires.

btal bartier shall have a thickness at least as great as the required thickness of

ness if its deformation may be readily accomplished to defeat its purpose.

lated live part

I circuits with

by clamping,

equivalent means that provide permanent.separation from insulated or uninsulated live parts

of metal or of
subjected to
pf conductors

arger in diameter than 1/4 inch (6.4 mm) and shall not exceed in number, on the basis of one

osure for any
ith it; and the
e passage of

the enclosure

rier ofinsulating material shall not be less than 0.028 inch (0.71 mm) thick and shall be of

21 Heating Elements
21.1 A heating element shall be securely supported.
21.1.1 A sheath type heating element shall comply with the requirements in:
a) The Standard for Sheathed Heating Elements, UL 1030; or
b) The Standard for Electric Heating Appliances, UL 499.
21.2 In determining if a heating element complies with the requirement in 21.1, consideration is to be

given to sagging, loosening, and other adverse conditions of the element resulting from continuous
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heating or flexing of the element supports or related wiring due to alternate heating and cooling of the
element. See Element Support Impact Tests, Section 52, for tests to be conducted on heating elements.

22 Heating

22.1

Element Supports

The supports for an open-type heating element shall be positively secured in position if loosening of

the element may result in reduction of electrical spacings between a heating element and a dead metal
part. See Spacings, Section 35. The securement of the supports shall not be dependent on tension or pull
by the heating element as evaluated by 22.2.

22.2 Element supports are evaluated by assuming an expansion of the heating element from its normal

posmon, to any pr\elhnn that will not cause contact of the element with the nvpnenrl dead-me

heater is then

moved to various positions in an attempt to dislodge an element support.

23 Electrical Insulation

23.1 Insulat
for the moun
temperatures
constructed s
of actual sery|

23.2 Insulat
application. M
acceptable fo
such as magr
materials or i
to the absorp
is acceptablg
resistance (s
other features
occur, under

23.3 Inthe
be tight enou
such parts sh

24 Therma

ng washers, bushings, and the like that are integral parts of a heatef, and base

to which they will be subjected under conditions of actual use. Molded p
p that they will have the mechanical strength and rigidity necessary to withstand
ce.

ng material employed in a heating appliance isxto be judged with respect to
aterials such as mica, some molded compounds, and certain refractory materia
I use as the sole support of live parts; and ,seme other materials that are not for|
esium oxide, may be acceptable if used in-conjunction with other less hygrosco
located and protected so that they are'hot subject to mechanical damage and
ion of moisture. When it is necessary to investigate a material to determine wh
, consideration is to be given, to its mechanical strength, dielectric propertig
be 49.1), heat-resistant qualities, the degree to which it is enclosed or protec
having a bearing on the likelihood that a risk of fire, electric shock, or injury to
tonditions of actual service' All of these factors are considered with respect to th

mounting or supporting of small, fragile, insulating parts, screw or other fasteni
gh to cause cracking or breaking of these parts with expansion and contractio
buld be slightlyloose.

Insulation

al parts. The

5 Or supports

ing of live parts shall be of a moisture-resistant material that will not be damaged by the

arts shall be
the stresses

its particular
s are usually
general use,
pic insulating
are resistant
bther or not it
s, insulation
ted and any
persons may
ermal aging.

ngs shall not
n. Generally,

241 Therm

['insulation shall be of such nature and located and mounted or supported so

hat it will not

be adversely affected by any intended operation of the heater.

24.2 Thermal insulation that is not rigid shall be mounted or supported so that it will not sag. Adhesive
material employed for mounting thermal insulation shall be acceptable for use at the temperature to which
it may be subjected.

243 Determination of the acceptability of an adhesive may be omitted if the thermal insulation is
mechanically supported by at least one rivet or the equivalent per square foot of material (at least 11 rivets
or the equivalent per square meter of material).

24.4 Unless it has been investigated for the purpose, flammable thermal insulation or other flammable
material is not acceptable if it is located in the heated air stream of a heater.
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245 Flammable or electrically conductive thermal insulation shall not make contact with uninsulated live
parts of a heater.

24.6 Some types of mineral-wool thermal insulation contain conductive impurities in the form of slag that

make its use

25 Motors

251
UL 1004-1.

unacceptable if in contact with uninsulated live parts. See 49.1.

A motor shall comply with the Standard for Rotating Electrical Machines - General Requirements,

25.2 A mot

25.3 With |
to resist abs

materials shall be provided with impregnation or be otherwise treated to resist moisture abso

254 Arub
servicing sh
incorporate
capacitor cas

255 Asep
motor or in {
indicated in 2

a)Th

b) Th
subst|

25.6 A bus
used with a
which the bu

25.7 An ing

material used is not less-than 1/32 inch (0.8 mm) thick and fills completely the space betweer

and the met3g

26 Motor

b

HA H ballle lo + H lo, ' £ H Y
P VWITTUTI IH <Al VT ouULIT do (U TTOIoL UTC AUSUTPUUUTT UT TTTUToUTC .

bference to the requirement in 25.2, film-coated wire is not required to be‘\additi
orption of moisture, but fiber slot liners, cloth coil wrap, and similar moistu

per or neoprene boot over the terminal of a motor capacitorthat is accessiblg
| not be less than 1/32-inch (0.79 mm) thick, shall resist*thermal degradati
eans to secure the boot in place, such as a moldedlip that fits over the
e.

brate soft-rubber, neoprene, or polyvinyl chloride-bushing may be employed in t

5.6) provided that:
e thickness of the bushing is not less than 3/64 inch (1.2 mm) thick, and

e bushing is so located that_it\will not be exposed to oil, grease, oily va
bnces having a deleterious effect'on the compound employed.

hing of any of the materials mentioned in 25.5 may be employed at any point
cord of a type for which-an insulating bushing is not required, and if the edges
5hing is mounted are'smooth and free from burrs, fins, and similar.

ulated metal\grommet may be accepted in place of an insulating bushing if

| in whigh/it is mounted.

verload Protection

pnally treated
re-absorptive
ption.

during user-
pn, and shall
flange of the

he frame of a

he enclosure of a capacitor attached to a motor (but not elsewhere in a heafer, except as

por, or other

in a heater if
of the hole in

the insulating
the grommet

26.1

a) The Standard for Overheating Protection for Motors, UL 2111;

b) The Standard for Thermally Protected Motors, UL 1004-3; or

Thermal protection devices integral with the motor shall comply with one of the following:

¢) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2 Particular
Requirements for Thermal Motor Protectors, UL 60730-2-2; in conjunction with the Standard for
Thermally Protected Motors, UL 1004-3 (to evaluate the motor-protector combination).

26.2

Impedance protection shall comply with one of the following:

a) The Standard for Overheating Protection for Motors, UL 2111; or
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b) The

Standard for Impedance Protected Motors, UL 1004-2.

26.3 Electronic protection integral to the motor shall comply with the Standard for Electronically
Protected Motors, UL 1004-7.

26.4 Except as indicated in 26.3, electronically protected motor circuits shall comply with one of the
following. See 4.3.4 for basic control requirements:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991.
When the protective electronic circuit is relying upon software as a protective component, it shall
comply with the requirements in the Standard for Software in Programmable Components, UL
1998. If software is relied upon to perform a safety function, it shall be considered software Class 1;

b) The
softws

c) Th
Requi

Exception: C
circuit if therg
electronic cir
standard is th

26.5 For a
protection, th

26.6 A fuse

the requiremeénts with the largest-ampere-rated-fuse that can be mounted in the fuseholde

intended non
for branch-cir

27 Overcurn

27.1 Gener
27.1.1 Over
with the Nati
installed as a

Standard for Automatic Electrical Controls — Part 1: General Requirements, UI
re is relied upon to perform a safety function, it shall be considered software Claj

e Standard for Adjustable Speed Electrical Power Drive Sysiéms” — Part
ements — Electrical, Thermal and Energy, UL 61800-5-1.

bmpliance with the above standards is not required for an-€lectronically pro

Cuit rendered ineffective; compliance with the applicable requirements of this
en required.

multispeed motor that employs a separate overload protective device to prg
p protection is to be effective at all speeds.atWhich the motor is intended to oper

may be used to provide the necessary overload protection if the construction ¢

nterchangeable fuse. The fuse*used to provide this protection need not be of a
Cuit protection, provided the heater is marked in accordance with 67.9.

rent Protection
Al

current protection shall be of a type acceptable for branch circuit protection in

N integral part of the heater.

L 60730-1. If
ss B; or

5-1: Safety

fected motor

is no risk of fire, electric shock, or injury to persons during abnormal testing with the motor

end product

vide running
ate.

omplies with
r or with the
ype required

accordance

bnal Eléctrical Code, ANSI/NFPA 70. The overcurrent protective devices shall be factory

2712 Ano

vercurrent prOIEC[iVG device or devices shattbe provioeo TOr all ungroundaea co

ductors and

shall have a voltage rating not less than that of the circuit in which it is used. The device shall be:

a)Aci

rcuit breaker acceptable for branch circuit protection;

b) A fuse acceptable for branch circuit protection such as a Class CC, G, H, J, K, L, R, or T

cartrid

ge fuse or a Type S plug fuse; or

c) A supplementary type fuse (a type of fuse other than indicated in (b) provided the fuse has a
short circuit rating acceptable for the circuit in which it is used. See the Short Circuit Test, Section

44.

The heater shall be marked in accordance with 67.20 — 67.22.
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27.1.3 No overcurrent protective device is required as a part of the appliance if equivalent protection will
be obtained from the branch-circuit protective device through which the appliance will be supplied.

27.1.4 A fuseholder or circuit breaker shall be rated for the particular application and shall not be
accessible from outside the enclosure without opening a door or cover. The operating handle of a circuit
breaker may project outside the enclosure. A fuseholder with a removable end cap may have the end cap
accessible outside the enclosure. A plug fuseholder shall be so installed that uninsulated live parts other
than the screw shell will not be exposed to contact by persons removing or replacing fuses.

27.1.5 Overcurrent protection at not more than 20 amperes shall be provided for each general use
duplex receptacle circuit, and for each lampholder circuit independent of a heating element included in the

heater, unle

the heater is intended for connection to a branch circuit rated at 20 amperes or less.

27.1.6 Ove
receptacle, u

27.1.7 Ove
omitted from
supplied by
supply cord,

rcurrent protection at not more than 15 amperes shall be provided for eachirgens

ral use single

nless the heater is intended for connection to a branch circuit rated at 15 ampergs.

rcurrent protection for a tapped high-voltage control circuit and, for a transfg
a heater employing one of the attachment plug configurations shown in Figur
B branch circuit rated 15 amperes or less, provided the heater conductors, g
Ho not extend beyond the heater enclosure and are not smaller than 18 AWG (0

27.2 Heating elements

27.2.1
have the hez
protected at
shall not be |

27.2.2 Air-t
exceeding 5(

A heater employing resistance type heating elements and rated at more than 48 3

ting elements subdivided. Each subdivided Circuit shall not exceed 48 amperes
not more than 60 amperes. The current rating of an overcurrent device for a sub
bss than 125 percent of that circuit current rating.

eating equipment employing infrared heating means shall have overcurrent
amperes.

27.3 Motorns and motor-circuits

2731 A m

otor and motor. circuit, except as indicated in 27.3.2, in a heater rated at 1

amperes shall be protected-by an overcurrent protective device having a maximum am

accordance
overcurrent
with 27.1.3)
overcurrent g

with the National Electrical Code, ANSI/NFPA 70. Such short circuit and
rotection\shall be provided as part of the heater unless it can be determined (i
hat equivalent short circuit and ground fault overcurrent protection will be incor
rotective device in the branch circuit to which the heater will be connected.

rmer may be
e 16.1 that is
ther than the
82 mm?).

mperes shall
and shall be
divided circuit

brotection not

nore than 16
bere rating in
ground fault
h accordance
porated as an

27.3.2 The requirement in 27.3.1 does not apply to a motor rated at 1/8 horsepower (93 W output) or less
connected to a circuit having overcurrent protection at 50 amperes or less.

27.3.3 A motor having an inherent thermal protector that complies with the requirements for such
devices is acceptable with respect to the requirement in 27.3.1 if, in the heater, it will be connected in
series with an overcurrent protective device acceptable for branch circuit protection of the same type and
having a current rating not more than that with which the motor-protector combination was tested during
the investigation of the protector.

27.4 Tapped high-voltage control circuits

27.4.1 For the purpose of these requirements, a tapped high-voltage control circuit is a circuit that is
tapped within the heater from the load side of the overcurrent device or devices for the controlled load.
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27.4.2 A control circuit that is tapped from the main power supply circuit at a point outside the control
equipment enclosure shall be protected as specified in Column A of Table 430-72(b) of the National
Electrical Code, ANSI/NFPA 70.

27.4.3 A tapped high-voltage control circuit conductor shall be provided with overcurrent protection. The
rating of the overcurrent protective device or devices shall not exceed the applicable value specified in

Table 27.1.

Exception No. 1: Overcurrent protection may be omitted as noted in 27.1.7.

Exception No. 2: An 18, 16, or 14 AWG (0.82, 1.3, or 2.1 mm2) conductor within the heater enclosure that

does not ex

overcurrent p

Exception Nd
used provide
44,

Exception No
provided with

Exception Ng
that is conng
overcurrent f
protection:

a) Cor

b) Dog

to primary rated transformer voltage,

27.4.4 Over
part of the he

Exception: The overcurrent (protective device or devices need not be provided as part of

based on the
device does 1

ed 4 feet (1 2 m) in lonath hetween noints of onnaosite nolaritv mav bhe nro
LS 7 T g T~ g 24 P4 g

rotective device rated 60 amperes or less.

. 3: An overcurrent protective device of a higher rating than specified, in\Table
f the conductor complies with the requirements specified in the Short-Circuit T

4: A lead within the heater enclosure and 12 inches (305.mm) or less in length
overcurrent protection.

. 5: A control circuit conductor supplied from the{secondary of a single phasg
cted so that only a 2-wire (single voltage) secondary is used, may be pro
rotective device or devices located on the ptimary side of the transformer

nplies with the requirements for transfokmer overcurrent protection, 27.5, and

S not exceed the applicable value specified in Table 27.1 multiplied by the ratio

current protection for altapped high-voltage control circuit conductor shall be
bter.

marked rating.or ratings of the heater, the rating of the branch circuit overcurre
ot exceed the applicable value specified in Table 27.1.

ected by an

27.1 may be
psts, Section

need not be

b transformer
ected by an
brovided this

of secondary

provided as

the heater If,
ent protective

Table 27.1
o | tecti lovi t rati £ trol ci it Juct
Maximum rating of overcurrent protection device, amperes
Conductors contained in control Conductors extending beyond control
Control circuit conductor equipment enclosure equipment enclosure
size, AWG (mm") Copper Aluminum? Copper Aluminum?
18 (0.82) 25 - 7 -
16 (1.3) 40 - 10 -
14 (2.1) 100 - 45 -
12(3.3) 120 100 60 45
10 (5.3) 160 140 90 75

Table 27.1 Continued on Next Page
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Table 27.1 Continued

Control circuit conductor
size

Maximum rating of overcurrent protection device, amperes

Conductors contained in control
equipment enclosure

Conductors extending beyond control
equipment enclosure

, AWG (mm") Copper Aluminum? Copper

Aluminum?

Larger than 10

b b c

C

2 Includes

copper-clad aluminum.

b 400 percent of value specified for 60°C conductors in Table 310-17 of the National Electrical Code, ANSI/NFPA 70.
300 percent of value specified for 60°C conductors in Table 310-16 of the National Electrical Code, ANSI/NFPA 70.

27.5 High-

2751 Atr
considered t

a) Be
b) Be
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2752 Ifa
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one of the fo
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b) If
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2753 Ath
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protector sha
Endurance T
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Exception: A
Part 1: Gene

yoltage transformers

nsformer (including an autotransformer), other than one as described in.27.1.]
be a high-voltage transformer and shall:

provided with thermal overload protection in accordance with 27.5.2,
protected by an overcurrent device in accordance with 27.5.4 - 27.5.8, or

mply with the Burnout Test — High-Voltage Transformers, Section 46.

high-voltage transformer is provided with a therinal overload protective devio
hged to interrupt the primary circuit. The devicé and the transformer are to bg
lowing tests:

ne device is other than a nonrenewable‘thermal cutoff type, the Overload Test —
formers, Section 45; or

the device is a nonrenewable thermal cutoff type, the Burnout Test —
formers, Section 46.

ermal-link that is used to provide thermal overload protection shall comply with
Links — Requirements and Application Guide, UL 60691. A manual or automatic
Il have an enddrance rating of not less than 6000 cycles when tested in accord
est, Section 43, and shall comply with the requirements for the calibration o
bls in the Stahdard for Temperature-Indicating and -Regulating Equipment, UL 8

type-2 action thermal cut-out, as specified in the Standard for Automatic Electri

f or 27.6.1, is

e, the device
subjected to

High-Voltage

High-Voltage

the Standard
reset thermal
ance with the
[ temperature
73.

ral Controls —

ral_ Requirements, UL 60730-1 and the Standard for Automatic Electrical Contn

Dls - Part 2-9:

Particular Requirements for Temperature Sensing Controls, UL 60730-2-9, is considered to comply with
the requirements of UL 873.

2754
with the requ

irements specified in 27.5.5 — 27.5.8.

If a high-voltage transformer is protected by an overcurrent device, such protection shall comply

27.5.5 Except as noted in 27.5.6 — 27.5.8, a high-voltage transformer shall be protected by an
overcurrent device or devices, located in the primary circuit and rated not more than 15 amperes or 125
percent of the rated transformer primary current, whichever is greater.

27.5.6 Overcurrent protection located in the primary circuit of a transformer need not be provided as part
of the heater if based on the marked rating of the heater, the rating of the branch circuit overcurrent

protective de

vice does not exceed the applicable value specified in 27.5.5. See 67.23.


https://ulnorm.com/api/?name=UL 1278 2022.pdf

54 UL 1278 FEBRUARY 21, 2022

27.5.7 For other than an autotransformer, additional overcurrent protection is not required in the primary
circuit if the circuit supplying the transformer is provided with overcurrent protection rated or set at not
more than 250 percent of the rated primary current of the transformer and the secondary circuit is
protected by a protective device that is provided as part of the heater and is rated, or set, at not more than
15 amperes or 125 percent of the rated transformer secondary current, whichever is greater, except as
noted in 27.5.8. See 67.20 — 67.23.

27.5.8 If 125 percent of the current does not correspond to a standard rating of fuse or circuit breaker,
the next higher standard rating may be used. Standard ratings are 15, 20, 25, 30, 35, 40, 45, 50, and 60
amperes.

27.6 Low-v

27.6.1 Except as indicated in 27.6.2, a transformer having a rated output of not more“than|30 volts and
1000 volt-amperes (National Electrical Code, ANSI/NFPA 70, Class 1, power-limited cirguit) shall be
protected by ain overcurrent device located in the primary circuit. The overcurrent'device shdll be rated or
set at not mofe than 15 amperes or 167 percent of the primary current rating of the transformer, whichever
is greater.

27.6.2 A transformer that directly supplies a Class 2 circuit shall, incaecordance with the [Standard for
Low Voltage Transformers — Part 1: General Requirements, UL 5085-1 and the Standard for|Low Voltage
Transformers| — Part 3: Class 2 and Class 3 Transformers, UL\5085-3, either limit the olitput current
(inherently limited transformer) or be equipped with an .evercurrent device (not inhefently limited
transformer), jand need not comply with the requirements in27:6.1.

28 Secondary Circuits
28.1 Generpl
28.1.1 Each secondary circuit is to be judged under the requirements for line-voltage circuity.

Exception: A secondary circuit need.not'be investigated if:
a) It is|not a circuit whicti'is-designed to prevent unintended operation of a heater, and

b) It complies with_the-requirements for a limited-energy-secondary circuit as described in 28.2.

28.1.2 Secgndary-circuits may be connected to the frame of the appliance. Except as noted jn 28.1.3 and
28.2.6, the cgnnection shall be made at only one point in the appliance or system.

28.1.3 A grounding bus of adequate ampacity that is used as the return for a secondary circuit other than
as covered by 28.2.6 may be connected to the frame at more than one point.

28.1.4 If any secondary circuit having an open-circuit potential of more than 42.4 volts peak is connected
to the frame of an appliance, all exposed dead metal parts that might become energized, and all dead
metal parts within the enclosure that can be touched by a person during operator servicing and that might
become energized, shall be reliably connected together.

28.2 Limited-energy-secondary circuits

28.2.1 Alimited-energy-secondary circuit shall be supplied from:

a) Class 2 transformer, or
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b) An isolating transformer having an open-circuit sinusoidal potential of 30 volts, rms (42.4 volts
peak) or less, and that includes at least one of the following means, that limits the power available

to the

levels specified for a Class 2 transformer.
1) A reliable fixed impedance;
2) A noninterchangeable fuse — the largest fuse that fits in the fuseholder provi
3) A nonadjustable manually reset circuit protector; or

4) A reliable regulating network.

ded:

28.2.2 Thejmpedancethefuse the protector—orthe regulating ork—and-the-wiring-hetween them
and the isolating transformer described in 28.2.1 shall be judged as if they were part.of A line-voltage
circuit.

28.2.3 A fupe or a circuit protector used to limit the power as specified in 28.271 shall be rated or set at

not more th3
amperes for

28.24 Ani
design as to
minute.

28.2.5 The
accordance
two terminalg

n 3.2 amperes for a circuit operating between 15 and 30 volts_and at not n
h 0 — 15-volt circuit.

Mmpedance or a regulating network that is used to limit the current shall be of
imit the current under short-circuit conditions to not more than 8.0 amperes me

performance of a regulating network or fixed impedance used to limit
ith 28.2.1 shall not be adversely affected By either short circuit or open circuit
of any single rectifier, capacitor, transistor,'or similar component in the network.

hore than 5.0

such value or
asured after 1

he power in
between any

28.2.6 Thelframe may be used as the return for\a limited-energy-secondary circuit.

28.2.7 The|wiring in a limited-energy-secondary circuit shall be acceptably routed away from the wiring
of other circdits or shall be provided withlinsulation that is for use at the highest of the voltaggs in the other
circuits.

28.2.8 The|wiring in a limited-energy-secondary circuit shall be acceptably routed away from the
uninsulated ljve components-of other circuits.

28.2.9 Wirgs and cables that are part of a limited-energy-secondary circuit shall be provided with strain
relief in accofdancee-with 16.12 — 16.14 and the Strain Relief Test, Section 59, if stress on thg wire or cable
could cause the\internal wiring of the circuits to contact uninsulated live parts of other circuits

29 Temperature Limiting Means

29.1

With respect to the Normal Temperature Test, Section 40, and Abnormal Operation Tests, Section

42, if operation of the heater in accordance with Subsection 40.2 could result in a risk of fire or electric
shock due to overheating of the heater, a thermal-link or a manual reset type temperature limiting control,
or a Type 2.J Action protective control shall be provided. The manual reset type temperature limiting
control shall be of a type that will not operate as an automatic reset control when the reset means is held in
the reset position.

Exception: An automatic reset type temperature limiting control, a manual reset type temperature limiting
control that operates as an automatic reset type when the reset means or actuating member is held in the
reset position or a Type 2.H Action protective control may be used as a control to limit temperatures for the
heaters specified in (a) and (b) below.
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a) For a heater in which the manual reset control reset means or actuating member is arranged
such that it:

1) Is recessed within the overall appliance enclosure,

2) Cannot be forced to remain in the reset position by likely methods, such as

taping down

a pushbutton or wedging a pushbutton in an opening through which it protrudes, and

3) Is not jammed in the reset position during the Element Support Impact Tests, Section 52

and Drop Test, Section 53, or

b) For a commercial/industrial heater.

292 A therrlnal cutoff shall be secured in place. A thermal cut-off that is field-replaceable §

only in a com

29.3
device, the (¢
replacement

29.4 A therr
live parts an
connected to
abnormal heg

29.5 To det¢rmine if a thermal cutoff complies with the-fequirement in 29.4, the heater is to

with separate
circuited. Eag
through a 3-a

Exception: If]
Application Gi

29.6  With re

sheathed hedting elements, thermal cutoffs shall be used in all ungrounded supply cong

thermal cutof]
the heating e
the likelihood
heating elem
For a 120-vo

If an appliance is provided with a replaceable overcurrent and/or ovefitemperatu

mercial/industrial heater.

evice shall be secured in place and shall be so located that it will be a
vithout damaging other connections or internal wiring. See 67.5.

hal cutoff shall open the circuit in the intended manner without causing the shof
1 without causing live parts to become grounded.-f@’ the enclosure when t
a circuit of voltage in accordance with 40.1.9 andyoperated in a normal posi
ting.

cutoffs five times with any other thermally operated control devices in the
h cutoff is required to perform acceptably. During the test, the enclosure is to &
mpere fuse to ground.

the thermal cutoff complies-with the Standard for Thermal-Links — Requil
pide, UL 60691, this test.daes not have to be conducted.

spect to 29.4, for heaters employing open-type heating elements or series-conr

in one side of\the supply circuit could be rendered ineffective by faults such g
ement or itssconnection wire to metal parts that are or may become grounded. Ir

ent and.breakage or loosening of the connection to a heating element are to bg
t heater with an unpolarized plug, both sides of the supply circuit are to be ¢
nded.

hall be used

re protective
ccessible for

t-circuiting of
he heater is
ion to cause

be operated
heater short-
e connected

rements and

ected metal-
uctors if the
s shorting of
determining

of occutrence of such a fault, conditions such as sagging or breakage of an open-type

considered.
bnsidered as

being ungrou

29.7 A temperature-limiting control that is depended upon to reduce a risk of fire or electric shock shall

be a calibrate

d control that is either:

a) A control complying with the Standard for Limit Controls, UL 353, or

b) A temperature-limiting control complying with the Standard for Temperature-Indicating and
-Regulating Equipment, UL 873. Compliance with the Standard for Automatic Electrical Controls —
Part 1: General Requirements, UL 60730-1, and/or the applicable Part 2 standard from the UL
60730 series fulfills the UL 873 requirements.

See the Endurance Test, Section 43, also.
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30 Alarms

30.1 A heater intended for residential use that is provided with an over-temperature limit control shall
include an audible or visual alarm to indicate that the limit control has operated. See 30.2 and 30.3. The
alarm shall become energized when the limit control functions to de-energize the heating elements. For a
manual-reset temperature limiting control that operates as an automatic reset type when the reset means

is held, the alarm shall remain energized until the temperature limiting control is reset.

Exception: Heaters that use the following types of temperature limit controls:

a) Manual reset type temperature limit control that will not operate as automatic reset type control

when the reset means is held in the reset position. See 29.1; or
b) Thermal cutoff.
30.2 An audible alarm shall consist of a sounding device such as a buzzer, hérn, beepdr, or bell that

generates a
Endurance T

30.3 A visu
"power on" p
of the "off" ti
located as s
the indicator
withstand thg

30.4 The"l
in accordanc

31

311 Ifah
heater shall

31.2 Excep
screw shell,

31.3 The rg

Lampholders

;

continuous distinct signal while it is energized. The alarm shall comply with the
bst, Section 41.

al alarm shall consist of a light that is red and of a different color than the lam
lot light (see 32.1) or of a flashing indicator light that has ‘an "on" time not less
me and that cycles on and off at least 15 times a minute. The light shall be co
pecified in 32.1 and it shall comply with the visihility requirements in 32.2. The
light shall have a minimum rated life of 20,000-continuous hours at rated volte
test specified in the Alarm Device Endurance Test, Section 41.

mportant Instructions” furnished with a_heater that includes an alarm shall includ
e with of 68.2.1(16).

ater is equipped with a polarized attachment plug, a lampholder supplied as
e wired so that the screw shell will be connected to the identified grounded cong

t as noted in 31.3,"a lampholder shall be installed so that uninsulated live parts,
vill not be expesed to contact by persons removing or replacing lamps.

dismantle thT heater by means of tools. See 67.6.

quirement in 31.2 does not apply if, in order to remove or replace a lamp, it is

Alarm Device

p used in the
han one third
hstructed and
lamp used in
ge, or it shall

e instructions

a part of the

uctor.

pther than the

necessary to

31.4 A medium-base lampholder or screw-shell receptacle shall not be used as a holder for a heating
element rated at more than 6 amperes or 660 watts, except that a screw shell with a left-hand thread may
be used with a heating element rated at not more than 10 amperes.

31.5 A female screw shell used as a holder for a heating element shall be of copper or copper alloy and
shall be plated with nickel or equivalent oxidation-resistant metal.

32 Pilot Lights

32.1 A movable heater shall be provided with a pilot light having a lamp or lens that glows red or amber.
The light shall:

a) Be located on the front or top surface of the heater; and
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b) Comply with 32.2.

The light shall be connected to the heater circuit so that it is energized whenever the on-off switch (see
33.12) is in the on position. Compliance of the light shall be determined in all operating modes when the
on-off switch is in the on position.

Exception No. 1: A pilot light is not required if a visibly glowing heating element can be considered to
serve as an indicator that the heater is energized. A heating element is considered to serve as an indicator

if:

a) The heating element for the heater consists of a single element,

b) The

c) The
that it

d) The
Exception Noj

Exception Ng

element is not cycled by an automatic control,

element cannot be operated by either a manual or automatic control, at-a.redu
can no longer be considered a visibly glowing element in accordance with'3.24,

heater complies with the visibility requirement of 32.2.
2: A pilot light is not required on a commercial/industrial heater.

. 3: A pilot light is not required on a hearth type heater having a flame effect

flame effect f¢ature shall have a majority red or amber color, bedlluminated by at least two lan

comply with 1
circuit so tha
the flame eff
position.

32.2 Thelig
center of thg
determined w

a) St3

b) Eld
(see 3

For a heater
while the hea

he visibility requirement of 32.2. The flame effect feature shall be connected
it is energized whenever the on-off switch (see’33.12) is in the on position. C
bet feature shall be determined in all operating modes when the on-off switch

ht from a pilot light mentioned in 321" shall be visible from a point 10 feet (3 m)
heater and 5 feet (1.5 m) above the floor. Compliance with this requiremn
hile the heater is:

nding on the floor if the heater is intended for placement on the floor while in opg

vated from the floerby 3 feet (0.91 m) if the heater is intended for use at an elev
L11).

intended €0-be used either on the floor or at an elevated location, the light sh
er is mouhted on the floor and also when it is elevated by 3 feet.

red rating so,
hnd

feature. The
nps and shall
fo the heater
ompliance of
is in the on

n front of the
ent shall be

ration, or

ated location

all be visible

33 Switchep

33.1 A switch or other control device shall be rated for the particular application and shall have a current
and voltage rating not less than that of the circuit (load) which it controls.

33.2 A switching device shall be so located or protected that it will not be subjected to physical damage
in use.

33.3 A switching device or manual mode control shall be of the indicating type or the switch function,
such as "on-off", "high-low", and the like, shall be otherwise indicated. The switch or manual control
position indications shall be visible when the heater is located and positioned in the intended use position.

Exception: For a movable heater that may be used in an elevated location, the markings of manual control
positions need not be visible for the following controls when the heater is located higher than 2.5 feet
above the floor:
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a) For a control whose sole function is to regulate the fan speed or the heat output.

b) For a direct-acting on-off control whose actuation position to and from the off position becomes
immediately evident to the operator through perception of change in the heater output.

33.4 For a movable heater of other than the commercial/industrial type that employs a fan only operating
control and that is unlikely to be moved to view the controls when operating the controls, the indications for
the fan only selection position and the various heat selector positions shall be visible from a point 5 feet
(1.5 m) above the floor and between 1 and 4 feet (0.3 and 1.2 m) away from the front surface of the heater
with the lower edge of the heater located at any point between and including 2.5 and 5 feet (0.75 and 1.5
m) above the floor. Heaters complying with the dimensions of 3.11 are considered as likely to be moved to
view the control markings when operating the control.

33.5 If a switching device (or the pilot device that controls the switching device) has.a marked on or off
position, whgn open, it shall disconnect all ungrounded conductors of the power-supply-circyit to a heater.
See 33.6 anq 33.7.

33.6  With respect to 33.5, 33.7, and 33.14, for a 120-volt rated heater having a two-prong unpolarized
attachment plug, both sides of the supply circuit are to be considered as being ungrounded.

33.7 A swifching device as described in 33.5, except that it does/not' have a marked on gr off position,
shall comply |with the requirement in 33.5 unless:

a) There is no uninsulated live part exposed to unintentional contact when the switching device is
openjor

b) The fact that such part is live is definitely apparent, such as a visibly glowing open coil heating
element.

33.8 With respect to 33.3 and 33.5, a remevable knob, button, or pointer on a switching device that
includes an iphdicated off position shall be-keyed to its operating shaft so that it can be installed only in the
intended posjtion and it shall be secured.in accordance with Knob Securement Test, Section H6.

33.9 A switching device or otherymeans of control intended to provide for the use of a limited number of
elements at|one time shall be)so located or of such a type that the user cannot readily change the
connections o provide for.the-use of more elements than intended.

33.10 A swjtching device that controls a medium-base lampholder or other than a pilot or ipdicating light
shall be rated for use with tungsten-filament lamps.

33.11 hatt-be—provides means—oth A—th s c t to manually
interrupt all heating elements ThIS means may be either a manual on-off switch or included as an off
position on a temperature regulating control or an operation selector switch. The switch or control used
shall comply with 33.1 — 33.10. If included as an off position on a temperature regulating control or on an
operation selector switch, the construction shall also comply with 33.12. See also 32.1.

33.12 With respect to 33.11, if the off position is included as part of a temperature operating control or an
operation selector switch, the off position shall be mechanically defined, such as by a detent feature or as
an extreme position against a mechanical stop.

33.13 A heater intended for connection to the power-supply circuit by flexible cord and an attachment
plug, and a cord-connected heater employing a motor rated at more than 1/3 horsepower (249 W output)
shall be provided with a manually operable motor-control switch.


https://ulnorm.com/api/?name=UL 1278 2022.pdf

60 UL 1278 FEBRUARY 21, 2022

33.14 A switching device on a heater that controls an open (uninsulated) heating element or an isolated
metal-clad element in a grounded heater shall be such that, in the off position, it will disconnect the
element from all conductors of the supply circuit, unless the guard is such that it complies with 10.1.6.

33.15 The requirement in 33.14 also applies to a through-cord switch and to a plug with switch
comprising a part of a cord set provided with the heater or of a power-supply cord.

33.16 A through-cord switch used on the power supply cord of a floor supported heater shall not be
located where there is a likelihood of the switch resting upon the floor and being stepped on.

33.17 A through- cord switch used on a wall- hung or ceiling- hung heater shaII be located on the power-

supply cord sp-th

33.18 A sw
tipped over s
(see 3.2) if cg

34 Automa
341

3411 Aco

3412 Ifat
element or el
that position

3413 Aco
with the requi

a) The
opene

b) The

34.1.4 Ater
or an isolate
disconnect th
with one of th

General

tch employed in a heater to de-energize the heating elements in the event
all function before the heater has tipped in any direction beyond the angle of cr|
mpliance with the requirements in 42.4.1 — 42.4.4 is dependent on operation of {

ic Controls and Control Circuits

ntrol circuit shall comply with the requirements for sepdration of circuits, 20.4.

bmperature and/or mode control in a heater has a marked off position, it shall d
ements it controls from all ungrounded conductors of the power-supply circuit w
that is, when not cycling). See 34.1.3 and 34.1.4.

ntrol as described in 34.1.2, exceptthat it does not have a marked off position,
fement in 34.1.2 unless:

re is no uninsulated live-part exposed to unintentional contact when the contr
d the circuit, or

fact that such partis live is definitely apparent.

H metal-clad element in a grounded heater shall be such that, in the off pq
e element from all conductors of the supply circuit, unless the guard is such th
b following:

he heater is
tical balance
he switch.

sconnect the
nen placed in

shall comply

bl device has

hperature and/or mode control in a heater that controls an open (uncovered) heating element

sition, it will
ht it complies

a) No opening in the guard will permit passage of a rod having a diameter of 3/8 inch (

.5 mm).

b) No opening in the guard will permit passage of a rod having a diameter of 3/4 inch (19.1 mm)
and no uninsulated live part or isolated metal-clad element is less than 4 inches (102 mm) from the
nearest point on the guard at any opening that will permit the entrance of a rod having a diameter of
3/8 inch.

34.1.5 When provided, a safety control —

one designed to prevent unintended operation of

a heater — or

a temperature limiting control shall be operative whenever the heater is connected to its power supply and
shall interrupt power to all heating elements. (See 34.1.6). If the power to all elements is not interrupted,
the power shall be interrupted to the number of the heating elements necessary so that the temperature
rises specified in Table 40.1 are not exceeded during abnormal tests.
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34.1.6 With respect to 34.1.5, for heaters employing open-type heating elements or series-connected
sheathed heating elements, a temperature limiting control shall interrupt power to all ungrounded supply
conductors if the thermal cutoff or the control contacts in one side of the supply circuit could be rendered
ineffective by faults such as shorting of the heating element or its connecting wire to metal parts that are or
may become grounded. In determining the likelihood of occurrence of such a fault, conditions, such as
sagging or breakage of an open-type heating element and breakage or loosening of the connection of a
lead wire to a heating element, are to be considered. For a 120-volt heater with an unpolarized plug, both
sides of the supply circuit are to be considered as being ungrounded. More than one temperature-limiting
control may be used to comply with this requirement.

34.1.7 A contactor actuated by a temperature limiting control shall comply with the requirements for such
a control.

3418 Ifa

function as &

while the act

3419 The

a) With an off position, or

b) W

mean

34110 A
temperature

34.2 Termi

3421 The

shall be so Ipcated or further enclosed-that they will be protected against unintentional sho

damage.

34.22 The

located or gu

35 Spacings

35.1 Excep

femperature and/or mode control has a marked position as described in~34:1
temperature and/or mode control — that is, it shall not respond to temperatu
hating member is in that position.

requirement in 34.1.8 applies to a temperature and/or mode caontrol that is mark

ing as the word "off".

emperature regulating control that does not reclose (remains open) when
pf minus 35°C (minus 31°F) is acceptable:with respect to the requirement in 34.1

phals and actuating members of safety and temperature limiting controls

terminals of a safety control and-temperature limiting controls within the enclosu

bulb, capillary tubing; or other sensing element of a temperature limiting contr
arded as to be protéected from physical damage during installation and use of th¢

t as.noted in 35.2 and 35.3, the spacings in a heater shall be in accordance with

9, it shall not
re changes —

1%

th another wording (such as "no heat", "cold", or similar wording) that convgys the same

cooled to a
|.8.

re of a heater
t-circuiting or

pl shall be so
heater.

Table 35.1.

35.2 The spacings specified in Table 35.1 do not apply to the inherent spacings of a component part,
such as a snap switch or motor, of a heater. Such spacings are judged under the requirements for the
component in question.

35.3 At closed-in points only, such as the screw-and-washer construction of an insulated terminal
mounted in metal, a spacing of 3/64 inch (1.2 mm) is acceptable in a heater rated at 250 volts or less.
Within a temperature control, except at contacts, the spacing between uninsulated live parts on opposite
sides of the contacts is not to be less than 1/32 inch (0.8 mm) through air and 3/64 inch over the surface of
insulating material, and the construction is to be such that the spacings will be maintained permanently.

35.4 The spacings within a motor connected across a portion of a resistance element or in series with a
reactor or an autotransformer shall be acceptable for the full rated voltage of the heater.
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35.5 Except as indicated in 35.6, an insulating lining or barrier of fiber or similar material employed where
spacings would otherwise be less than the required values shall not be less than 1/32 inch (0.8 mm) thick
and shall be so located or of such material that it will not be affected adversely by arcing; except that fiber
not less than 1/64 inch (0.4 mm) thick may be used in conjunction with an air spacing of not less than 50
percent of the spacing required for air alone.

35.6 Insulating material having a thickness less than that specified in 35.5 may be used if, upon
investigation, it is found to be acceptable for the application.

35.7 Unless protected from physical abuse during assembly and operation of the heater, a barrier of
mica shall be at least 0.01 inch (0.25 mm) thick.

Table 35.1
Minimum acceptable spacings through air or over the surface/?

Potential

Parts involved involved, volts Inch mm
A. Betweeh uninsulated live parts of opposite polarity; and 0-250 1116 1.6
between a rigid_ly mounted uninsulated live part other than an 251 — 600 1/4b¢ d.4bc
open-type [heating element (see below) and a noncurrent-
carrying meetal part that either is exposed for persons to
contact or nay be grounded.
B. Betwee an open-type heating element and a noncurrent- 0.>600 1/2 27
carrying mietal part that either is exposed for persons to
contact or fnay be grounded, except for a temperature limiting
control serpsing element and its supports located above the
heating elgments. &

2 If an uninsulated live part is not rigidly supported, or if @‘'movable noncurrent-carrying metal part is in proximity to an
uninsulatef live part, the construction shall be suchthat at least the minimum acceptable spacing of 1/16 inch (1.6 mm)
is maintairled under all operating conditions and,under all normal conditions of handling. In applying this table, p sheath
of an isolajed metal-clad element in a heater with provisions for grounding is considered to be an uninsulated liye part.

b Film-coafed insulated wire is considered to'be an uninsulated live part. However, a spacing of not less than 3/32 inch
(2.4 mm) qver the surface and through air is acceptable between a noncurrent-carrying metal part and film-coated
insulated Wire rigidly supported and held'in place on a motor coil.

¢ A spacing of 1/16 inch (1.6 mni) is permissible at the heating element support and terminals only (see note d)|in a
heater ratgd for 300 volts or less}

4 These spacing requiremenits'apply to an open-type heating element such as a ribbon type or a coiled type at locations
other than[the element/supports and its terminal connections. At each element support and within 1/2 inch (12.f mm) of
the support, measuredyfrom the outer edge of the support point along the heater element, and at the terminal
connectiorns, the.spacings specified in item A apply provided the element supports are constructed such that sagging of
the heating element due to loss of its tension will not result in reduction of the minimum spacings as specified i the item
A.

¢ For the temperature Timiting control sensing element and its supports located above the heating element, the spacing
requirements in item A apply. A sensing element and its supports are considered to be above the heating element if any
sag in the heating element due to gravity would result in an increased spacing between the heating element and the
sensing element or its supports.

fLess than a 1/2-inch spacing between the open-type heating element and a noncurrent carrying metal part, but not less
than the spacing specified in item A, is acceptable if the design of the heating element and its supports is such that
sagging or movement of the heating element, to reduce the spacing to less than specified in item A, is not likely to occur.

36 Grounding

36.1 A heater intended for operation on a circuit involving a potential of more than 150 volts to ground
shall have provision for grounding, in accordance with 36.2, of all exposed noncurrent-carrying parts, and
all noncurrent-carrying metal parts exposed during any servicing operation (including maintenance and
repair), that are likely to be energized.
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36.2 On a heater where grounding is required or provided, the power-supply cord or cord set shall

include a gro

unding conductor which shall be:

a) Green, with or without one or more yellow stripes,

b) Con

nected to the grounding blade of an attachment plug of a grounding type, and

c) Connected to the enclosure of the appliance by means of a screw not likely to be removed
during ordinary servicing, or by other equivalent means. Solder alone is not acceptable for making
this connection. See 36.4.

36.3

provision (altje

the cord, a ¢
requirement

36.4 With
soldered is tq

36.5 A 2-w
requiring prd

120/240 voltp

120/240-volt

PERFORMANCE

37 Genera

37.1 If a hgater is intended to be shipped with the legs or base detached, the tests are to
with the legs|or base in place, as well as detached.

Exception N
that will not §
upright posit

Exception N
that is marke

38 Powerl

lirectly attached flexible cord or a cord set prowded with the heater shall co
n 36.2.

eference to 36.2(c), a grounding connection that is mechanically, crimped
be tested for acceptability as a connection without the solder in place.

re heater, having a voltage rating within the range of 220-to 250 volts is d
vision for grounding in accordance with 36.1, unless the marked rating on
or unless the heater is otherwise marked to indicate that it is to be conned
circuit with grounded neutral.

. 1: The requirement for ests with the legs or base detached is not applicab
tand upright without.the base or legs installed and is obviously intended for og
on, or to a heater that.cannot be operated with the legs or base detached.

b. 2: The requirement for tests with the legs or base detached is not applicab
d in accordance with 67.19.

hput Test

If a heater mtended for operatlon ona circuit |nvoIV|ng a potentlal of 150 volts or Iess to ground has
v = ' sar a conductor of

mply with the

before being

onsidered as
the heater is
ted only to a

pbe conducted

e to a heater
eration in the

e to a heater

38.1

The power input to a heater shall not be more than 105 percent of its marked rating.

38.2 To determine if a heater complies with the requirement in 38.1, the power input is to be measured at
the temperature developed under intended operating conditions and under full-load conditions and while
connected to a supply circuit of rated voltage in accordance with 40.1.9. If a heater employs a nonmetallic
element (such as carbon), the power input is to be determined when the element is new.

39 Leakage Current Test

39.1 The leakage current of a heater rated for a nominal 120-, 208-, or 240-volt supply when tested in
accordance with 39.3 — 39.6 shall not be more than:

a) 0.5 milliampere for a movable heater, and
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b) 0.75 milliampere for other than a movable heater employing a standard attachment plug rated 20
amperes or less.

Exception: For a heater having a metal sheathed heating element, during the period beginning 5 seconds
after energization (closure of S;), the leakage current may exceed the value specified in (a) or (b) for a
period not exceeding 5 minutes, but shall not exceed 2.5 milliamperes. The 5-minute period is measured
during the warm-up period and again during the cool-down period from the first excursion above the value
of (a) or (b) until the value is less than and remains less than the value in (a) or (b).

39.2 Leakage current refers to all currents, including capacitively coupled currents, which may be
conveyed between exposed conductive surfaces of a heater and ground or other exposed conductive
surfaces of a heater

39.3 All expgosed conductive surfaces are to be tested for leakage currents. The leakage
the surfaces |are to be measured to the grounded supply conductor individually as well a

turrents from
5 collectively

where simultaneously accessible and from one surface to another where simultanéously accgssible. Parts

are considergd to be exposed surfaces unless guarded by an enclosure ,considered ac
protection against the risk of electric shock as defined in 8.1 — 8.10. Surfaces are cons
simultaneous|y accessible where they can be contacted by one or both<hands of a person
time. These measurements do not apply to terminals operating at voltages which are cons
nonhazardous.

39.4 If a conductive surface other than metal is used for the‘enclosure or part of the e
leakage currgnt is to be measured using a metal foil with an. area of 10 by 20 centimeters in
the surface. Where the surface is less than 10 by 20 centimeters, the metal foil is to be the

the surface. Tlhe metal foil is not to remain in place long:enough to effect the temperature of th

39.5 The measurement circuit for leakage current-is to be as shown in Figure 39.1. The me
defined in (a] through (d). The meter which is,actually used for a measurement need only
same numerical value for a particular meastrement as would the defined instrument. The

need not have all the attributes of the defifed instrument.

a) The meter is to have an input impedance of 1500 ohms resistive shunted by a c4g
0.15 mpicrofarad.

b) The
voltag

meter is to indicate 1.11 times the average of the full-wave rectified composite
b across théetresistor or current through the resistor.

c) Oveér a frequency range of 0 to 100 kilohertz the measurement circuitry is to have

ceptable for
idered to be
at the same
idered to be

hclosure, the
contact with
bame size as
e heater.

asurement is
indicate the
meter used

pacitance of

waveform of

a frequency
ce of a 1500
f 0.5 or 0.75

r
respojLse (ratio of indicated to actual value of current) equal to the ratio of the impedar
ohm rgsistor shunted by 0.15 microfarad capacitor to 1500 ohms. At an indication g

milliampere, the measurement is to have error of not more than 5 percent.

d) Unless the meter is being used to measure leakage from one part of a heater to

another, the

meter is to be connected between the accessible parts and the grounded supply conductor.
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Figure 39.1

Leakage-current measurement circuit
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39.6 A representative heater is to be tested for leakage current starting with the as-received condition
with all switches and temperature controls closed, but with its grounding conductor, if any, opened at the
attachment plug. The as-received condition is without prior energization, except as may occur as part of
the production line testing. The supply voltage is to be 120, 208, or 240 volts, depending upon the voltage
rating of the heater. The test sequence, with reference to the measuring circuit (Figure 39.1), is to be as

follows:

a) With switch S1 opened, the heater is to be connected to the measuring circuit. Leakage current
is to be measured using both positions of switch S2.

b) Switch S1 is then to be closed, energizing the heater, and within a period of 5 seconds, the
leakage current is to be measured using both positions of switch S2 and with the heater operated

" H lo 4 Y £ 4 1
at the TTAAITTIUTIT TICaAt STl Iy UT CUTTUJUIO.

c) Leakage current is to be monitored until thermal stabilization under the maximum’h¢
Both gositions of switch S2 are to be used. The equivalent of thermal stabilization is q

be ob
at thg

ined as in any normal temperature test. If any temperature regulatingicontrol d
maximum heating setting, it is to be adjusted until it does cycle befq

measyrements at thermal stabilization are taken. Measurements are to be m4g

temperature regulating control, if any, open and closed.
d) If the heater employs a single pole switch or a adjustable temperature control,
leakage current is to continue until the leakage current stabjlizes or decreases after
turned off.
40 Normal femperature Tests
40.1 Generpl
40.1.1 A hegter, when tested under the conditions described in 40.1 — 40.3 shall not attain g
at any point high enough to constitute a risk of fire or damage any material employed in th

show temperI

ture rises at specific points.greater than those indicated in Table 40.1.

40.1.2 All values in Table 40.1 are based on an assumed ambient (room) temperature of

but a test m4

y be conducted at any ambient temperature within the range of 10 — 40°C (

pat condition.
onsidered to
bes not cycle
re the final
de with the

monitoring of
the heater is

temperature
e heater, nor

25°C (77°F),
50 — 104°F).

However, if the operation of(atemperature control or thermal link during the test limits the femperatures
under observption, no observed temperature higher than 25°C (77°F) plus the specified maximum rise is
acceptable.
Table 40.1
Maxi table t I .
Materials and component parts °C °F
1. Any point on a surface adjacent to a wall-hung heater or ceiling-hung heater
(including the surface on which the heater is hung), specified points on test
surfaces and enclosures at designated clearances from the heater, a metal 65 17
surface of a heater at the point of contact with the test surface, and the exterior
surface of a recessed heater that may come into contact with combustible
material within the test enclosure.
2. Fuses® 65 117
3. Fiber used as electrical insulation or as cord bushings. 65 117

Table 40.1 Continued on Next Page
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Table 40.1 Continued

Materials and component parts °C °F
4. Wood or other combustible material that is part of the heater. 65 117
5. Cotton or rayon braid of a flexible cord. 65° 117°
6. Class 105 insulated relay or solenoid winding 65° 117°¢
7. C =
liameter (see note d) of more than 7 inches (178 mm) and of a d-c universal
motor®.
a. In an open motor:
Thermocouple method 65 117
Resistance method 75 135
b. In a totally enclosed motor:
Thermocouple method 70 126
Resistance method 80 144
8. Class A insulation systems on coil windings or an a-c motor (notincluding a
Liniversal motor) having a frame diameter (see note d) of 7 inchies (178 mm) or
less and on a vibrator coil — thermocouple or resistance method®.
a. In an open motor and on a vibrator coil 75 135
b. In a totally enclosed motor 80 144
9. Class 130 insulation systems, except as jndicated in items 10 and 11:
Thermocouple method® 85 153
Resistance method 105 189
10. Class B insulation systems,on coil windings of an a-c motor having a frame
Hiameter (see note d)(of more than 7 inches (178 mm) and of a d-c or universal
motor®:
a.\[n an open motor:
Thermocouple method 85 153
Resistance method 95 171
b. In an totally enclosed motor:
Thermocoupie method 90 162
Resistance method 100 180
1. Class B insulation systems on coil windings of an a-c motor (not including a
universal motor) having a frame diameter (see note d) of 7 inches or less and
on vibrator coils— thermocouple or resistance method®:
a. In open motors and on vibrator coils 95 171
b. In totally enclosed motors 100 180
12. Phenolic composition used as electrical insulation or where degradation would 125 225
result in risk of fire or electric shock condition’

Table 40.1 Continued on Next Page
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Table 40.1 Continued

Materials and component parts °C °F

13. For a movable heater other than a wall- or ceiling-hung heater as covered by 125 225
item 1, points on supporting surface and test alcove side wall surfaces

14. Insulated wire or cord 25°C or 45°F less than its
accepted temperature
rating
15. Sealing compound”
16. Gopper conductor, bare or insulated, without tinning, nickel coating, or silver 175 315

dlating or otherwise protected, except as noted in item 17.

17. Termination of copper conductor in a pressure terminal connector:
a. Terminal and/or conductor unplated 125 225
b. Terminal and conductor tinned, nickel-coated, or silver-plated 175 315
18. Roints on handles, switches, and control knobs and buttons likely to be
gdontacted by the user during normal operation, and the surfaces liKely)to be
qontacted by hands or fingers in grasping handles, switches, and.control knobs
gnd buttons":
a. Metal 35 63
b. Nonmetallic 60 108
19. Jurfaces of heaters that employ confined heattransfer fluid which are
dccessible to a 3 inch (76.2 mm) diameter probe of unrestricted length having a
hHemispherical end. 130 234
20. HRower diode case (body) k k
21. Heat Transfer Fluid | |

2 Includes|both casing and ferrule-However, a temperature not more than 20°C (36°F) higher than the values ipdicated
in the tabl¢ is acceptable on the’casing (not the ferrule) of a class G, J or T fuse.

® Inside a heater, the braid-of a heater cord may be subjected to a greater rise if the inorganic fiber insulation is|held in
place by ofher acceptable means.

¢ A maximpm rise-0f85°C (153°F) is acceptable by the resistance method.
9 This is the.diaméter, measured in the plane of the laminations, of the circle circumscribing the stator frame, excluding

lugs, fins, baxes_and similar parts used solely for motor mounting,_cooling, assembly, or connection
® See 40.1.6 and 40.1.7.

fThe limitation on phenolic composition does not apply to a compound which has been investigated and found to have
heat-resistant properties.

9 Inside a heater, the temperature rise on a wire or cord may be greater than the specified maximum rise provided that
the insulation on each individual conductor is protected by supplementary insulation (such as a braid, wrap, tape, or
close-fitting tubing) which is acceptable for the temperature and type of insulation involved.

P Unless a thermosetting material, the maximum sealing-compound temperature, when corrected to a 25°C (77°F)
ambient temperature is 15°C (27°F) less than the softening point of the compound as determined by the ball and ring
apparatus as described in the Standard Test Methods for Softening Point of Resins Derived from Naval Stores by Ring-
and-Ball Apparatus, ASTM E 28-99.

Table 40.1 Continued on Next Page
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Table 40.1 Continued

Materials and component parts °C °F

" Surfaces likely to be contacted are considered to be those within 1-1/2 inches (38 mm) of the gripping surface of a
knob or button, measured in the same plane as the surface on which the knob or button is mounted, except that the
surface behind the knob or button is not considered likely to be contacted if:

1) The knob or button is at least 1 inch (25.4 mm) long, including the shaft extension, or

2) If a knob or a button less than 1 inch long is provided with a skirt or flange at the base of its gripping surface
that is at least 1/4 inch (6.4 mm) wide. The gripping surface for a carrying handle is considered to be 4 inches
(102 mm) wide, and surfaces likely to be contacted are considered to be those within 1-1/2 inch, in any
direction of the gripping surface of the handle. Points and surfaces guarded by a barrier that is at least 5/8 inch
(15.9 mm) wide are not considered likely to be contacted provided the temperature rise of the barrier does not

xceed the required values.

J A knob, handle, or button made of nonmetallic material that is plated or clad with metal having a thiéknéss of
(0.13 mm)) or less and a metal knob, handle, or button having a plastic or vinyl covering of not les§ than 0.005
thicknesslis to be judged as a nonmetallic part.

K This tenjperature rise on a power diode shall not exceed the difference between the ambient and the temper
rating sp4cified for the diode by the diode manufacturer. If no temperature rating is specified for the power dio
maximun] acceptable temperature rise shall not exceed 65°C (117°F).

' This temperature rise shall not exceed the difference between the ambient and thetemperature rating specifi
manufactprer. The maximum temperature shall not exceed the flash point.

0.005 inch
nch

Bture
e, the

ed by the

40.1.3 Temperatures are to be measured by thermocouples.consisting of wires not larger
(0.21 mm?) gnd not smaller than 30 AWG (0.05 mm?) exceptthat a coil temperature may be ¢
the change-qgf-resistance method if the coil is inaccessible“for mounting thermocouples (see 4
thermocouples are used in determining temperatures-in electrical equipment, it is standa
employ thermocouples consisting of 30 AWG (0.05°mm?) iron and constantan wire and a p
type instrument; and such equipment is to be\used whenever referee temperature mea
are necessary.

40.1.4 Thelthermocouples and related instruments are to be accurate and calibrated in ac
good laborafory practice. The thermoecouple wire is to conform with the requirements sp
Tolerances ¢n Initial Values of \EMF versus Temperature tables in the Standard Spe
TemperaturetElectromotive Force (emf) Tables for Standardized Thermocouples,
E230/E230

40.1.5 A thermocouple junction and adjacent thermocouple lead wire are to be securely
thermal contpct withthe surface of the material whose temperature is being measured. In
acceptable thermal contact will result from securely taping or cementing the thermocouple in

than 24 AWG
etermined by
10.1.6). When
rd practice to
otentiometer-
surements by

cordance with
ecified in the
cification and
ANSI/ASTM

held in good
most cases,
place but, if a

metal surfacg is-involved, brazing or soldering the thermocouple to the metal may be necess{

ry.

40.1.6 Ordinarily a thermocouple is to be used for determining temperature of a coil or winding if it can be
mounted, without removal of encapsulating compound or similar material, on the integrally applied
insulation of a coil without a wrap, or on the outer surface of a wrap that is not more than 1/32 inch (0.8

mm) thick and consists of cotton, paper, rayon, or the like. The change-of-resistance method

is to be used

if the thermocouple measurement cannot be conducted in accordance with the foregoing considerations.
For a thermocouple-measured temperature of a motor coil the thermocouple is to be mounted on the

integrally applied insulation of the conductor.

40.1.7 At a point on the surface of a coil where the temperature is affected by an external source of heat,

the temperature rise measured by means of a thermocouple may be higher by the following

amount than

the maximum indicated in Table 40.1 if the temperature rise of the coil measured by the resistance method

is not greater than specified in Table 40.1:
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ltems in Table 40.1 Additional Thermocouple Rise

Item 6 and part a of item 7 15°C (27°F)
part a of item 8 5°C (9°F)
part a of item 10 20°C (36°F)
part a of item 11 10°C (18°F)

40.1.8 To determine whether a heater complies with the requirement in 40.1.1, it is to be operated
continuously until constant temperatures have been reached. A temperature is considered to be constant
when three successive readings, taken at intervals of 10 percent of the previously elapsed duration of the
test (but not IgsstamS-minute intervals), indicate o change:

the indicated
ore than the

40.1.9 The fest voltage is to be as indicated in Table 40.2, except that, if the applicatioen of
test voltage does not result in the measured wattage input to the heater being equal to or nﬁ
p

marked wattgge rating, the test voltage is to be increased until the measured-wattage inplit equals the
marked wattage rating.
Table 40.2
Voltage for temperature test?
Marked voltage rating Test potential in volts

Value with|n one of the specified ranges Highest value of corresponding specified rapges

Value not ithin one of the specified ranges Rated voltage

@ Specified range refers to any of the ranges of voltage mentioned in 66.1.
40.1.10 With reference to 40.1.9, a heater shall be operated at the maximum rated input. However, for a
heater that employs adjustable controls for_heater or fan settings, tests at lower heater and fan settings
shall also be fonducted if the lower settings may produce higher temperatures on heater paits or the test
enclosure.
40.1.11 If ajheater employs a'motor in addition to a heating element, the voltage applied to] an integrally
connected m¢tor is to be the(marked voltage rating of the heater, in accordance with 66.1.
40.1.12 In ¢onducting(a test to determine whether or not a heater complies with the|temperature

requirements
of normal ope

it is to.be hung or supported as in service and tested under conditions approxi
ration; except as otherwise noted. Temperatures are to be taken on nearby sur

mating those
faces, on the

supporting su

rface, at points of support, on attachment plugs, and at other points as may be n

ecessary.

40.1.13 A heater which uses a confined heat transfer fluid shall be fitted with a suitable pressure-
measuring instrument, such as a pressure gauge, pressure transducer or similar device, so that the
pressure within the heater may be measured during the testing of the heater.

40.1.14 The maximum pressure recorded during the testing of the heater (see 40.1.13) shall serve as a
basis for determining the suitability of the strength of the vessel under pressure.

40.2 Temperature controls

40.2.1 The tests are to be performed with any combinations of temperature controls in the circuit and out
of the circuit where such combinations may result in higher temperatures or increased risk of electric
shock or fire.
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Exception: The following controls are to be left in the circuit:
a) A designated temperature limiting control [see 3.19(b)]

b) An auxiliary temperature control evaluated as a temperature limiting control with the temperature
limiting control out of the circuit.

40.2.2 The temperature limiting control of a heater shall not function when the heater is operated under
the Normal Temperature Test, at room ambient temperature. A room ambient temperature of 25°C (77°F)
is assumed, but the test may be conducted at a higher ambient temperature provided the temperature
limiting control does not operate (open circuit).

40.2.3 WitH respect to 29.1, a tip-over switch that actuates the contacts of a temperatdre regulating
control, shalllbe rendered inoperative during abnormal tests, including the Tip-Over Test) 424.4.1 — 42.4.4,
and during the Element Support Impact Tests, Section 52, and Drop Test, Section 53.

40.3 Specified test conditions
| surface of a
| 2- by 4-inch
alls are to be

40.3.1 A wall-hung heater is to be supported in the intended manner on\the black-painteq
wall consisting of 3/8-inch-thick (9.5 mm) plywood fastened to both shorter sides of noming
(38- by 89-mm) vertical wooden studs on 16-inch (406 mm) centers.“Two or more such w

fastened tog
they extend
be added co

wall angle ag

will occur on
in the corner

40.3.2 Acs
an added cH

conventional
thickness ha
close to the
such that ot
operated in t

40.3.3 Rub

supports of 3

bther to form a 90-degree angle, and the height and length of the walls are to
not less than 2 feet (610 mm) beyond the physicaMimits of the heater. A ceiling
nsisting of 3/8-inch (9.5-mm) plywood. The heater'is to be located as close to th

its construction will permit, and it is to be placed relative to the walls that max
the latter. Heaters intended to be mounted:on the wall at or near ceiling height s
as close to the side walls and ceiling as_construction will permit.

iling-hung heater is to be tested in"an alcove consisting of the walls described i
iling surface of 3/8-inch (9.5-fam) plywood blanketed on top with 4 inches

Ving @ minimum R factor-of*30. The heater is to be mounted on or in the ceili
alcove corner as its_physical dimensions will permit unless its design and co
her locations would-result in more adverse operation, in which case the hg
he more adverse location.

ber or otherimaterial similarly subject to deterioration is to be removed from
movable heater if the removal of the material is likely to result in higher tempsg

attained on the heater.

40.3.4 Ifth

be such that
surface is to
e sides of the
mum heating
hall be tested

n 40.3.1, with
(100 mm) of

glass-fiber or mineral-woal insulation having a minimum R factor of 30 or insulation of lesser

ng surface as
hstruction are
ater is to be

feet or other
ratures being
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ntrols during

the Normal Temperature Test, such operation is not considered to be unacceptable if, when the test is
repeated with the parts replaced in the intended manner, there is no operation of the controls.

40.3.5 A movable heater is to be supported on two layers of white tissue paper on a softwood surface
and placed in a corner alcove as described in 40.3.1. The heater is to be placed as close to the side walls
of the alcove as its configuration will permit. If a temperature limiting control or thermal link operates when
the heater is in such position, the test is to be repeated with the heater moved away from the side walls, in
one inch increments, until such time that the temperature limiting control or thermal link does not operate,
or until a maximum of 18 inches (457 mm) is attained.
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41 Alarm Device Endurance Test

41.1  With regard to 30.1 and 30.2, an audible alarm device and a control which activates the alarm shall
withstand without malfunction or breakdown, an endurance test consisting of 6000 cycles of operation at
the rate of 1 minute on and 30 seconds off. The test is to be conducted at rated voltage and at the
maximum ambient temperature determined during the Normal Temperature Test, Section 40.

41.2 With regard to 30.1 and 30.3, a visual alarm device and a control which activates the alarm shall
withstand without burning out or failing to light, an endurance test consisting of 6000 cycles of operation at
the rate of 1 minute on and 30 seconds off. The test is to be conducted at the rated voltage and at the
maximum ambient temperature determined during the Normal Temperature Test, Section 40.

42 AbnormLaI Operation Tests

421 Generpl
42.1.1 If thg conditions of normal operation are not representative also of abnermal conditions likely to
be obtained ih actual service, a heater shall not become a risk of fire, electric shock or injury to persons

when operat
temperature ¢

bd continuously under such abnormal conditions as specified in 42.2 — 42
ontrols arranged as described in 40.2.

12 with the

42.1.2 Unle
operating cor
for 7 to 8 hou

h the heater
us operation

s otherwise specified, abnormal operation testS) afe to be conducted wit
tinuously until the ultimate result has been determined. In most cases, continug
s will be necessary in order to prove that the ultimate result has been observed.

42.1.3 If the
inches (457 1
tests (overvol
tests, usually
average temg

temperature-limiting control or thermal,link of a wall or ceiling hung heater, operates at 18
nhm) from the alcove wall when tested as in 40.3.1 or 40.3.2, all of the abnormal operation
tage, stalled fan, padded surface and blanketing, curtain drape, terry cloth drap¢, and similar
performed on the heater) are to be repeated while the heater is located in a rogm having an
erature of 0°C (32°F).

42.1.4 |If the

mm) from the
fan, tip over,

the heater) a
(32°F).

4215 The
Temperature

temperature limiting control or thermal link of a movable heater operates at 18
alcove wall when tested as in 40.3.5, all of the abnormal operation tests (overvd
erry cloth drape, terry cloth band drape, vertical wall, and similar tests, usually |

to be repeated.while the heater is located in a room having an average tempe

applied. voltage and method of hanging or location shall be in accordance
Tests, Section 40. However, for a heater that employs adjustable controls for

inches (457
Itage, stalled
berformed on
rature of 0°C

with Normal
heater or fan

settings, testg

atdower heater and fan settings shall also be conducted if the settings influenc

operation of

a temperature limiting control that operates during any abnormal operation test.

42.1.6 When subject to an abnormal operation test, a heater is considered to involve a risk of fire if there
is any emission of embers, flame or molten metal, if there is ignition (see 3.14) of the materials described
in 42.1.8 — 42.1.13 or if there is glowing or flaming of the combustible material adjacent to or upon which
the heater is placed, including, in the case of the vertical wall test, 42.5, charring with crosschecking of the
plywood (see 3.6).

42.1.7 After having been subjected to an Abnormal Operation Test, a heater is considered to involve a
risk of electric shock or injury to persons if it appears to be usable and the insulation resistance is less than
50,000 ohms, or the heater does not comply with the requirements in Sections 8 or 9.

42.1.8 Insulation resistance is to be measured between current carrying parts and accessible dead metal
parts directly or may be calculated using a circuit that measures voltage drop. In such a circuit, the
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voltmeter shall have an internal resistance of at least 30,000 ohms and a minimum 250-volt direct-current
supply circuit shall be used.

42.1.9 The cheesecloth mentioned in this standard is bleached cheesecloth 36 inches wide (914 mm),
running 14 — 15 yards per pound mass (approximately 28 — 30 m/kg mass), and having what is known to
the trade as a count of 32 x 28 — that is, for any square inch, 32 threads in one direction and 28 threads in
the other direction (for any square centimeter, 13 threads in one direction and 11 threads in the other
direction).

42.1.10 The blanket material mentioned in this standard is 100 percent unbleached cotton flannelette
sheet blanket, and is generally available in the 80-by-108-inch (2-by-2.7-m) size.

42.1.11 ThJa white duck material (cotton) mentioned in this standard is to have a mass‘of

square yard

42112 Th
with center r
Felt 1 inch (2
(19 mm) thic

Exception: S
the all-cattle

42113 Th
fabric with a
9.5 ounces p

42.2 OverV

42.2.1 The
are attained,

42.3 Stalle
42.3.1 Ahs
in opening §

42.3.4.

42.3.2 Ahg
40. A 1/2-am

0.27 kg/m?).

b felt mentioned in this standard is 100-percent standard-weight, alltcattle-hair

binforcement consisting of burlap having a mass of 5 ounces per square yard

5 mm) thick has a mass of 105 +15 ounces per square yard (3.56 +0.51 kg/m?)
has a mass of 79 9 ounces per square yard (2.68 £0.31 kg/m?).

AE J314, Grade F-11, minimum 1 inch (25 mm) thick wi@ol felt may be used as 4
hair mat.

P terry cloth material mentioned in this standard:is white, basically cotton terry c
bolyester content not more than 20 percent,‘and having a pile weave and a non
er square yard (320 g/m?).

oltage test

heater it is to be operated at-a:voltage in accordance with 40.1.12 until constant
following which it is to be-operated for 2 hours at a 12 percent higher voltage.

d-fan test

ater that employs a motor-driven air circulating fan shall comply with 42.1, and s
nontime-delay 1/2-ampere fuse, when subjected to the test in accordance

ateris to be positioned or located in accordance with the Normal Temperature ]

8 ounces per

punched felt
(0.17 kg/m?).
Felt 3/4 inch

substitute for

oth untreated
inal weight of

temperatures

hall not result
with 42.3.2 —

[ests, Section
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Cessible dead

metal parts (see 52.10) of the heater and the earth ground. The grounded conductor and a grounding
conductor, if provided, are to be treated as described in 52.3.

42.3.3 The motor is to be stalled and the heater is to be operated for 7 hours unless a manual reset type
temperature limiting control or a thermal cut-off operates to de-energize either all or a sufficient number of
heating elements so that there is no longer a risk of fire or development of an electric shock.

42.3.4 For a heater that employs adjustable heat setting controls, this test shall also be conducted at
other than maximum rated input if the other settings influence operation of an auxiliary temperature control
or a temperature limiting control.
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42.4 Tip-over test

42.4.1 A movable heater shall be subjected to this test. The heater is to be operated until constant
temperatures are attained. It shall be then overturned onto a softwood surface covered with a single layer
of terry cloth and shall be operated under the most severe conditions that would result when it comes to
rest, without further guiding or propping, after having been pushed over.

42.4.2 All orientations are to be tested. However, if a given orientation or position of the heater presents
less likelihood of a risk of fire than when the heater is evaluated in accordance with other requirements in
the standard, the orientation or position need not be reevaluated under 42.4.1.

42.4.3 For a-heaterwhich-contains-a-confined-heat-transfer ﬂlli!", and-is intended to he ehilr_\ped with the

legs or base ¢

4244 |If a
evaluated ac
upon to preve

42.5 Vertical-wall test

4251 A m
temperature
heater can bsg

a) At

etached, the test is to be conducted with the legs or base installed as well as‘de]

neater incorporates a tipover switch of other than the type indicated in40.2.
cording to 33.18 for each orientation or position of the heater in which the sw
nt a risk of fire.

bvable heater shall be operated at a distance fromthe wall that results in
bn the wall. The highest temperatures are usually encountered at the closes
placed to the wall, except that:

bmperature limiting control or an auxiliary témperature control may operate ar

tached.

3, it shall be
itch is relied

the highest
5t distance a

d not permit

operafion of the heater for sufficient length oftime to produce the highest temperatures. In this

case &
The te

b) If a
cause
and th
at eac

42.5.2 With
However, the
the terry cloth

4253 The
heater that ra

dditional tests are to be conducted at-increased distances between the heater
st time at each distance is to be sufficient to observe the ultimate results. See 44

radiant type heater is provided with a reflector, the reflector may have a focusi

e wall. In this case additional tests are to be conducted at increased distances.
h distance is to be sufficient to observe the ultimate results. See 42.5.2.

respect to 42.5:1"to observe the ultimate results, the test is to be continued
test may be discontinued after 2 hours if this duration of testing produces no dig
material.

neater.s to be supported on a horizontal surface that abuts the vertical wall. Th
Hiates or convects heat is to face the wall. The wall is to consist of 3/4-inch (19.1

and the wall.

hg effect that

5 higher temperatures at a greater distance than the minimum distance betwegn the heater

The test time

for 7 hours.
tcoloration of

e side of the
-mm) thick fir

plywood, an

{5 t0 be covered withrone layer Or terry Clotn material—The wattisto be const

ucted so the

grain of the plywood runs in the horizontal direction. The wall is to extend at least 12 inches (305 mm)
beyond the heater on both sides and 12 inches above the heater. Any heater projections such as guards
or grilles in the front of the heater that do not require tools for their removal (see 10.1.1) are to be removed.

42.5.4 For a heater that includes a stand or feet that project beyond other heater surfaces in front of the
heater, the wall is to include a recessed "toe space" next to the floor. The "toe space" shall be 3-1/4 inches
(82.6 mm) deep, 4-1/4 inches (107.9 mm) high which, with respect to the heater feet or stand, determines
the closest distance the heater can be placed to the wall. The terry cloth material is to be applied to the
vertical wall such that it extends to the floor, draping over the "toe space" opening. When the heater is
inserted, the terry cloth will contour the stand or feet of the heater.

Exception: For a heater that may be used at an elevated location (see 3.11) and that includes a stand or
feet that project beyond other heater surfaces in front of the heater and that is provided with air outlet
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openings lower than 4-1/4 inches from the floor, the height of the "toe space" is to be adjusted to a
minimum height permitted by the stand or feet.

42.5.5 For a heater that is not provided with a stand or feet that project beyond other heater surfaces in
front of the heater, the wall is to extend straight to the floor without a "toe space" and the heater is to be
placed flush against the wall.

Exception: A heater that may be used at an elevated location that includes a stand or feet that extend
beyond the front of the heater shall be tested using a wall that includes a "toe space" as described in
42.5.4 and also using a wall without a "foe space”.

42.6 Terry cloth-drape-test

42.6.1
attained and
are obtained
under the tw
are obtained

Exception: T
room temper

426.2 A h
thermal link
Cloth Drape

42.6.3 A heater designed to be supported by .and*mounted away from a wall or ceiling i

position is to
of the heater

4264 1In g
requirement
separately c(

42.6.5 The

A heater of other than the ceiling-hung type is to be operated until constant\tem

then covered with a single layer of terry cloth. The test is to be repeated (if acce
for the initial condition) beginning with the heater at room temperature (25 +3
b conditions may be combined by initially draping the heater, and.after equilibri
replacing the terry cloth with a new single layer.

he temperature-regulating control may be returned to the(circuit during the test
pture if the heater does not employ an automatic resetlype temperature limiting

pater provided with an auxiliary temperature eontrol or a temperature limiti
hat does not operate due to partial draping of-the heater shall also be subjed
Test under such partial draping conditions,

be tested in the intended position with a single layer of terry cloth draped over
and hanging down approximately foot (305 mm) on each side.

test to determine whether~a combination heater and motor-driven fan com
n 42.6.1, the fan is to be*operating when the heater is covered with terry cloth.
ntrolled, the test is.{o'be repeated with the fan motor in the off position.

lower edge, or'edges, of the terry cloth shall hang freely without any added con

the heated

uppermost p
above the h
42.7 Terry

42.71

ir discharge~may cause the terry cloth to billow away from the heater. If n
rtion of-the terry cloth is to be taped or otherwise secured to the top of the hea
ater toprevent the terry cloth from being blown off the heater.

beratures are
ptable results
C). The tests
im conditions

starting from
control.

ng control or
t to the Terry

h a horizontal
the full length

blies with the
f the motor is

straint so that
bcessary, the

ter or the wall

A movable heater that is designated for use at an elevated location or because of its size and

weight is likely to be used at an elevated location (see 3.11) shall be subjected to the Terry Cloth Band
Drape Test before and also after it is subjected to the Drop Test, Section 53, provided it is operational after
the drop test.

42.7.2 The terry cloth material is to be in accordance with 42.1.13. The terry cloth material is to be folded
to form a six-layer band, 6 inches (152 mm) wide. Except as stated in 42.7.8, the layered band is to be of
sufficient length to extend vertically over two opposite sides and the top of the heater and include
allowance for offset folds and at least a 3 inch (76.2 mm) overlap on the floor at both ends when the band
is applied in accordance with 42.7.4 and 42.7.7 — 42.7.9. If the band slides off the heater due to the force
of gravity, it is to be supported to maintain its position for test purposes. The support shall not restrict the
heater airflow. After the initial positioning the band shall not be repositioned if it is deflected by the heated
air discharge.
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42.7.3 With respect to the draping in accordance with 42.7.4 and 42.7.7 — 42.7.9, the width of the heater
is considered that portion of the heater through which heated air is delivered or heat is radiated.

42.7.4 The terry cloth band is to be applied so that it contours the heater over two vertical or near vertical
sections of the heater and extends across the top of the heater. One of the vertical sections is to extend
over the front of the heater to cover the opening or openings through which heated air is delivered or heat
is radiated. The other vertical section is to be applied so that it covers one of the following sections of the
heater. Depending on the construction of the heater, all of these applications are to be tested, one at a
time, unless it can be determined without testing which of the applications will produce the most adverse

effects, in whi

ch case the most adverse applications only need to be tested.

a) The section in the back of the heater directly opposite the front section covered by the band.

b)As
heater
Any o
top of

42.7.5 The
with the Pow
accordance W

a) Ong half hour after a manual reset type temperature limit.control or a thermal cut-o

de-en
fire or

b) The

42.7.6 Ifthe
settings are 2
produce the n

42.7.7 With
band draped

a) The
the hel

b) The
the co
wide {

bction of the heater which includes air intake openings that may be either aon th
not directly opposite the band section in the front of the heater, or on the\side
fsets required in the band, except as indicated in 42.7.8, are to be madeby a 5
the heater.

er Input Test, Section 38. The heater is then to be draped with the terry g
ith 42.7.4 and 42.7.7 — 42.7.9 and operated continuously for 7 hours or until:

prgize either all or a sufficient number of heating:elements so that there is no lo
development of an electric shock; or

rmal stabilization occurs and there is no discoloration of the terry cloth material.

heater includes adjustable settings\for heat output, other than maximum setting
Iso to be tested, unless it can_be, determined without testing that the maximu
nost adverse conditions.

respect to 42.7.5, at leastthe following test conditions are to be included with t
bver the heater. See 42.7.2.

band placed to-cover the center of the width of the heater and extended to co
ater and the corresponding part of the opposite side.

band placed to cover one half of the width of the heater and extended to cove
rresponding part of the opposite side. For a heater that is more than 12 inch
o that'the 6 inch (152 mm) wide band does not cover one half of the width of th

band i

e back of the
Df the heater.
single fold on

neater is to be operated initially at least 15 minutes at maximum rated wattage in accordance

loth band in

f operates to
hger a risk of

, these other
m setting will

he terry cloth

er the top of

r the top and
s (305 mm)
e heater, the

5 ta’bhe plnr\nr’l sothatone ndgn is even with the vertical center line of the width

¢) The band placed to cover one fourth of the width of the heater and extended to cover the top and
the corresponding part of the opposite side of the heater. For a heater that is more than 24 inches
(609 mm) wide so that the 6 inch wide band does not cover one fourth of the width of the heater,
the band is to be placed so that one edge is even with one edge of the width.

d) The tests specified in (b) and (c) are to be repeated with the other half of the heater covered.

e) If the width of the heater is more than 24 inches (61 cm) wide so that placement of the terry cloth
band in accordance with (b), (c), and (d) will not cover tests on all sections of the width, additional
tests are to be conducted with the band placed so that it is centered on the part of the width of the
heater not covered by (b), (c), and (d).

f) If a heater includes air intake openings on other sections of the heater that are not included in the
width of the heater (see 42.7.3), the test described in (c) and the corresponding test on the other
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half of the width of the heater are to be repeated with the band extended to cover the top and the
section of the heater with these air intake openings, as specified in 42.7.4(b).

42.7.8 With reference to 42.7.7, if it is discovered during the testing that a location of the band different
than specified in (a — f) may produce more adverse effects due to placement of temperature limiting
controls or projecting heater surfaces, the placement of the band is to be modified to cover the more
adverse conditions. In heater constructions where the intake openings are in the front section of the heater
or to the side of the heater outlet opening or where the intake openings are in the front section of the
heater and to the side of the heater outlet opening, this may necessitate a double fold in the terry cloth
material. However, except for the folds on the top of the heater, the band placement is to be vertical or
near vertical with respect to the heater, contouring the heater enclosure and its projections, if any. The
bottom edge of the terry cloth band shall be raised to any position above the supporting surface if doing so
produces a more adverse effect than when the edge is touching or laying on the supporting-stirface.

42.7.9 If a heater is provided with vertical guards or grille members in the front of the heater that do not
permit placeient of the entire width of the 6 inch (152 mm) wide band in paralleLwith the hepter surfaces,

tests are to
permitted by

42710 Fo
the heater a
the terry clot

42.8 Wall-hung heaters

42.8.1 General

42.8.1.1 Unless marked in accordance with.67.13 or 67.15, a wall-hung heater, shall
accordance Wvith 42.8.2.1 — 42.8.3.1.

42.8.2 Padged surface and blanketing

42.8.2.1 A wood surface coverediwith a 1 inch (25 mm) thick felt pad, and with the pad, in
by a double|layer of cheesecloth, is to be supported in a vertical position as near the

construction pf the latter will\permit. The heater is to be covered to such an extent as to prod

heating of th
surface of th

mm) away fr]

that its temp

surface in th¢ hew position starting with the heater at approximately room ambient temperatu

!

be conducted so that portions of the bands penetrate between the) vertical gua
the guards or other parts of the heater.

all drapings specified in 42.7.7 — 42.7.9, the terry cloth is<to be allowed to fall
d not forced. However, for testing a heater provided With vertical guards or gr
can be turned sideways to penetrate between the guards or grille members mog

e cheesecloth,*and the padded surface is to extend at least 3 inches (76 mm)
e heater-Puring the test, the covered wood surface is to be moved horizontall
bm itshinitial position and operation continued until temperatures stabilize. If it
brature increases when the surface is moved horizontally, the test is to be reps

rds as far as

naturally over
lle members,
re easily.

be tested in

turn, covered
neater as the
ice maximum
bbove the top

1/2 inch (13
s determined
ated with the
re. The wood

surface is to be of sufficiently rigid construction so that it will not change shape (bow or warp) during the
test.

42.8.2.2 While still operating as described in 42.8.2.1 with the padded vertical surface in its initial
position in front of the heater, four thicknesses of loosely folded cotton blanket material are to be
introduced into the space between the vertical padded surface and the vertical wall on which the heater is
hung in such a manner that the upper slot of the heater is blocked. The folded blanket material is to be
located at any points along the length of the heater installation in such a manner that any sensing device
provided is so exposed as to produce the most adverse operating conditions. A length of folded material
up to a maximum of 80 inches (2 m) is to be used, but a shorter length of the material may be introduced
into the space at any one time to obtain the most adverse operating conditions possible. Operation in any
one blocked condition is to be continued until constant temperatures are obtained, or until glowing or
flaming of the cotton blanket material results. A typical test setup is shown in Figure 42.1.
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Figure 42.1

Test of wall-hung heater
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42.8.3 Curtain drape

42.8.3.1 The upper edge of a simulated curtain at least 3 feet (0.9 m) high, but long enough to be
supported at least 1 foot (300 mm) above the heater in any case, is to be continuously attached to the wall
at the base of which the heater is installed. The curtain is to consist of white duck as specified in 42.1.11
and an overlay of a double layer of cheesecloth on the side facing the heater, and is to be hung so that the
lower edge just touches the floor. During the test, the entire length of the heater is to be initially covered
and the curtain is to be arranged to conform as closely as possible with the contour of the heater. Those
sections judged to be least likely to affect the operation of the temperature limiting control are to be
covered. This test shall then be repeated with first:

a) 3/4 of the heater covered, then with

b) 1/2 of the heater covered, and then with

c) 1/4)of the heater covered.

Each test shall be conducted with the heater at room ambient at the start of the\test.
42,9 Abno

'mal ambient test

42.9.1 General

42911 A
control in ag
accordance
is to be cont

heater that employs an automatic reset auxiliary-stemperature control or a tempe

with either Condition 1 or Condition 2 as specified in 42.9.2 and 42.9.3, respect
nued for 7 hours with the heater operated at the maximum rated input. Subs

test, the heater shall comply with the Normal Temperature Tests, Section 40.

Exception N¢
time per cyc
control, whic
not exceed 5

Exception Nq
a) Th

b) DU
Temp

. 1: The abnormal ambient test-need not be conducted for a heater in which the
e over four cycles of operation-on the auxiliary temperature control or the tempe
hever results in actuationof'an alarm, during each abnormal operation tempera
percent and the average "on" time does not exceed 1 minute.

. 2: The abnormalambient test need not be conducted if:
b heater completes the full 7 hour terry cloth band drape test,

ring the-full terry cloth band drape test temperatures are measured as noted
erature Tests, Section 40, and

rature limiting

cordance with (a) of exception to 29.1 shall be subjected to an abnormal ambient test in

vely. The test
bquent to this

average "on"
rature limiting
fure test does

n the Normal

c) The temperatures measured during the normal temperature test are equal to or greater than the
temperatures obtained during the terry cloth band drape test with the product operating on the
auxiliary temperature control or the limiting control, whichever results in actuation of an alarm.

Exception No. 3: The abnormal ambient test need not be conducted if the heater:

a) Complies with the locked rotor test (see 42.3.1 — 42.3.4) and temperatures are measured as
noted in the Normal Temperature Tests, Section 40, and

b) If the steady state temperatures measured during the normal temperature test are equal to or
greater than the temperatures obtained during the locked rotor test with the product operating on
the auxiliary temperature control or temperature limiting control, whichever results in actuation of
an alarm. The overshoot temperatures are not to be considered if they last for less than 5 minutes.
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Exception No. 4: A heater employing an automatically reset auxiliary temperature control need not be
provided with an alarm if the heater complies with 40.1.1 (normal temperature tests) when operated with
the auxiliary temperature control operational and with the temperature limiting control bypassed under the
abnormal operation conditions specified in 42.2 — 42.12.

42.9.2 Abnormal ambient test — condition 1

42.9.2.1 The heater is to be placed in an enclosure where the ambient can be elevated and accurately
maintained while the heater is operating. The ambient is to be raised slowly until the auxiliary temperature
control or the temperature limiting control operates. The control is then to be shunted out of the circuit and
the heater is to be operated at the ambient at which the control operated, plus or minus 10°F (5.6°C) for 7
hours.

42.9.3 Abnormal ambient test — condition 2

42.9.3.1 Air
heater using
the auxiliary

shunted out g

heated by a controlled temperature source is to be directed to the dir intake op,
bir ducts or other similar means. The temperature of the air is to belgradually in
emperature control or the temperature limiting control operates. The control

f the circuit and the heater is to be operated for 7 hours with.the intake air main

temperature at which the control operated, plus or minus 10°F (5.6°C).

42.10 Moto

42101 A

I overload and stalled motor — motors protected by'a remote protective dey

tor protected by a remote protective device«in’accordance with 26.1(b) shall

o
nor shall therrl be other evidence of risk of fire when tested’in accordance with 42.10.2 —42.1(

42.10.2 The

circuit having

secured to the

42.10.3 The

of the heate
applicable no

Exception No
79°F), during

maximum all

enings of the
creased until
s then to be
tained at the

yice

not burn out
.6.

motor and its protective device are;to be connected in the intended manne
a voltage in accordance with 40.4.9. Temperatures are to be measured by th
e surface of the motor coils.

motor and its protective-device are to be tested in the ambient encountered in
in which the motor .and its protective device are employed as determine
‘mal temperature test:

1: A motor that encounters an ambient higher than normal room ambient, 25
the applicable normal temperature test may be tested in a lower ambient.
bwable tetnperatures specified in 42.10.4 and 42.10.5 are to be reduced by t

between the ambient.encountered in intended operation and the test ambient.

Exception N

r to a supply
ermocouples

he operation
d during the

— 26°C (77 —
However, the
he difference

27 _An ambijent anpnnenfnrl prnfnnﬁ\/n device may be tested in any ambid

nt from 25 —

50°C (77 — 122°F).

42.10.4 When a motor is operating under the maximum load that it can carry without causing the
protective device to function, the winding temperature shall not exceed 140°C (284°F) for a Class A
insulated motor or 165°C (329°F) for a Class B insulated motor.

Exception: A motor moving air only by means of a fan or blower directly attached to the motor shaft need
not comply with this requirement.

42.10.5 When the rotor of a motor is locked, the winding temperature for a Class A insulated motor shall
not exceed 200°C (392°F) during the first hour of operation and 175°C (347°F) thereafter. After the first
hour of operation, the average temperature (that is, the average of (1) the arithmetic mean of the
maximum temperatures and (2) the arithmetic mean of the minimum temperatures) shall not exceed
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150°C (302°F). For a Class B insulated motor, the corresponding temperatures shall not exceed 225°C
(437°F) for the first hour, 200°C after the first hour, and 175°C for the average temperature.

Exception: A motor employing a thermal cutoff as a remote protective device need not comply with this
requirement.

42.10.6 The locked rotor test on a manually reset device is to be continued for four operations of the
protective device, with the device being reset as quickly as possible after it is opened. For an automatically
reset device, the locked rotor test is to be continued for 72 hours unless the equipment includes other

controls — such as a timer— that will demonstrably limit the duration of the operation to a shorter interval.

42.11

42111 An
protection fo
rotor locked.

a) 4
fixed

b) 42
See 42.11.4.

Exception: If
rotor is locke
2111 may b
requirements

42112 AW
installed and

motor locked|.

42.11.3 A
The heater 3
operated wit
under the co

Impedance-protected-motors

impedance-protected motor shall comply with the applicable requirements ir'th

e overheating

motors, UL 2111, under the conditions to which the motor is exposed inithe heater, with the

Compliance with this requirement is to be determined in accordance’with:

.11.2 for wall-hung and ceiling-hung heaters that are intended to be operated
bosition, and

.11.2 for movable heaters.

a temperature limiting control, including adthermal cutoff, in the heater operg
0, the applicable temperature limits in the<Standard for Overheating Protection f
applied. Such temperature limitingseontrols and thermal cutoffs shall cor
in UL 2111 concerning the number.@f-such devices to be tested and the test tim

al
-2

all-hung or ceiling hung heater,"intended to be operated in a specific fixed pos
operated in accordance with' Normal Temperature Tests, Section 40, with th

hovable heater is-te\be arranged as specified in the Normal Temperature Test
nd the motor areto be energized in accordance with 40.1.9 and 40.1.11. The h
h the rotor ofithe motor locked with the heater located in a test alcove descri
nditions déscribed in 40.3.5.

42114 If

in a specific

tes when the
por Motors, UL
nply with the
e.

ition, is to be
e rotor of the

5, Section 40.
eater is to be
bed in 40.3.1

moter has been previously tested in accordance with the Standard for|

Overheating

Protection for‘Motors, UL 2111, this testing can be discontinued if the winding temperature is no higher

than the previous test results.

4212 Motor connected across heating elements

42.12.1

subject to the applicable tests 0f 42.12.2 —42.12.5.

A heater provided with a motor connected across a portion of a resistance element shall be

42.12.2 Compliance with 42.12.1 is to be determined by testing three representative heaters. The
heaters are to be tested in accordance with the conditions specified in Normal Temperature Tests, Section
40 or as described in 42.12.5. The heating element connected in parallel with the motor is to be open-
circuited (see 42.12.4) and two layers of cheesecloth are to be draped to cover all air inlet and outlet
openings of the heater. The heater is to be operated continuously until either motor burnout or stabilized
motor temperature occurs.
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42.12.3 With respect to 42.12.2, any of the results listed (a) — (c) are considered to comply with 42.12.1:

a) Motor burnout within 1 hour without emission of flaming particles, molten metal, or ignition or
glowing of the cheesecloth.

b) If the thermal protector of a thermally protected motor operates, the operation is to be continued
for 15 days in accordance with the Standard for Overheating Protection for Motors, UL 2111. The
temperature limits for locked rotor conditions specified in UL 2111 shall not be exceeded. It is
acceptable for the protector to permanently open-circuit during the test.

¢) If no burnout or no operation of a thermal protector occurs, the operation is to be continued until
the temperatures stabilize. The temperature rise of the motor winding shall not exceed the rise

specif

Exception: If
be continued
exceed the 1
Protection fon

42.12.4 For
described in 4
does not man
limits specifie
opened.

42.12.5 At {
described in
heater. The t
element opern
be no ignition
the motor shg

a)Am
voltag

b) An

43 Endurar

43.1 Tempgrature Control

ed-in-Table-40 4 forthe-motorcoil

he temperature rise of the motor exceeds the rise specified in Table 40.1{the o
for 15 days and temperatures are to be monitored. The measured temperatu
emperature limits for locked rotor conditions specified in the Standard for
Motors, UL 2111.

a heater that includes more than one heating element in parallel with the m
2.12.2 is to be conducted by first opening one of the eleménts. If the opening of]
ifest itself in the heater operation, the temperature of the motor windings shall n
d in Table 40.1 and the test shall be repeated with-other elements in parallel W

he manufacturer's option, certain motor,of!motor and thermal protector com
a) and (b) can be tested as specified, in"42.12.2 and 42.12.3 except indepgq
est voltage is to be that to which they will be subjected if the parallel-conng
s. During the test, two layers of cheésecloth are to be draped over the motor ar
of the cheesecloth and no emission of molten or flaming particles, and the te
Il comply with 42.12.3.

b and it is not ambient compensated.

mpedance-protected motor that is expected to burn open within 1 hour.

ce Test

beration is to
res shall not
Overheating

ptor, the test
one element
bt exceed the
ith the motor

binations as
ndent of the
cted heating
d there shall
mperature of

otor and the thermal protector combination if the thermal protector operates at the increased

43.11

A temperature control and related contactor shall withstand an endurance test consisting of the

number of cycles indicated in Table 43.1. Unless it is specified that the test be made without load, the
current-rupturing device shall make and break at least the rated current of the heater while connected to a
circuit of at least the voltage specified in 40.1.9. There shall be no electrical or mechanical malfunction of

the control or

43.2 Electri

43.21

associated contactor or undue burning, pitting, or welding of contacts.

cal wiring

An air heater in which a normal function causes movement of the power supply cord, electrical

wiring or other insulated live parts, such as a base which adjusts the air heater to direct heated air to a
desired position, shall withstand an endurance test for the number of cycles described in 43.2.2. Upon

completion of

the test:

a) There shall be no electrical or mechanical malfunction of the air heater,
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b) There shall be no exposure of an uninsulated conductor strand either within or outside of the
enclosure,

¢) The air heater shall comply with the Dielectric Voltage-Withstand Test, Section 48,

d) There shall be no breakage of more than ten percent of the strands of any conductor, and

e) There shall be no signs of oscillation cord or wire insulation abrasion.

43.2.2 The

endurance test required by 43.2.1 is to consist of:

a) 750, OOO cycles of operatlon for an air heater in which the movement of the power-supply cord,

electric

mech

b) 6
electr

featune, such as a swivel base that requires a user to manipulate the air heater.

43.2.3 Wh4
heaters shal
maximum ra
movable me
cycle by eith
that operateq

a) Tw

b) At
less

c) G
conce

43.24 The
cords assem
test procedu
head fully fo
oriented in t
through the
supply cord
through a fix

D00 cycles of operation for an air heater in which the movement of the|powe
cal wiring or other insulated live parts occurs only as a result of thetoperation

re movement of electrical wiring or other insulated live parts)occurs, six repr|
be subject to this test. Throughout the test the air heater-shall be continuously
ed input in accordance with 40.1.9 by short-circuitingéany and all temperature
mber shall be operated so that it will reach the limit§_of travel in both direction
er the automatic mechanical feature of the heater ar by a separate mechanical
the movable member. The cycling rate shall be ‘@approximately one of the followi

elve cycles per minute.

the rate at which the automatic meehanical feature in the air heater operates
nan 12 cycles per minute, or

reater than 12 cycles per minute using the mechanical arrangement, if ag
rned, or as controlled by the-automatic mechanical feature.

endurance test destribed in 43.2.2 shall be conducted on six representative
bled to heaters, simulated mounting surfaces, or test fixtures so as to not inte
re. If an oscillating heater has a tilting head assembly, two samples are to be g
rward position; ‘two are to be oriented in the head straight up position, and 1
ne head fully back position. Each assembly is to be mounted so that rotatio
normal. ‘operating position of the air heater. For the start of the test, the axis
s to be positioned vertically with the attachment plug end down. The cord is

an automatic
tivated; or

-supply cord,
of a manual

esentative air
energized at
controls. The
5 during each
arrangement

ng:

if the rate is

eeable to all

power-supply
rfere with the
riented in the
wo are to be
n is centered
of the power
to be passed

bd horizontal plane, having a smoothly rounded, 1-inch (25-mm) diameter open

ng, located 2

feet (610 mm) below the power supply cord eniry into the air heater. The free end of the cord is to be
attached to a 1/4-pound (110-gram) unsupported weight. If the cord is attached to fixed base of the heater
the 1/4 pound (110-gram) unsupported weight is not considered necessary. One or more complete air
heaters of the maximum rating intended for use with the power supply cord and with any and all
temperature controls short-circuited, or the leads of each assembly that are normally connected to the air
heater are to be connected to a load that draws the same current. The six assemblies are to be flexed
through an angle of approximately 180 degrees for each cycle. A cycle consists of 90-degree rotation of
the test assembly in one direction, 180-degree rotation in the opposite direction and then return to the
starting point.
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Table 43.1
Number of cycles of operation for endurance test

Type of temperature control Automatic reset Manual reset
Temperature-regulating and A number of cycles equivalent to 1000 hours To be made the subject of special
auxiliary of intended operation of the heater, but not consideration. No value is
less than 6000 if a household heater, or specified because of unlikely
30,000 if a commercial heater. occurrence

Temperature-limiting A number of cycles equivalent to 100 hours of | 1000 cycles under load and 5000
operation of the heater under any condition cycles without load
which causes the control to function, or
100,000 cycles whichever is greater

44 Short Circuit Tests

441 Devicgs and conductors referenced in 27.1.2(c) and Exception No. 3 to 27.4.3 shall withstand short

circuit and grgund fault conditions when protected by:

a) A device that is acceptable for branch circuit protection and is docated in the heater,|or

b) A branch circuit overcurrent protective device of the typeiand maximum rating specified on the

heatef nameplate.

There shall be no damage to the conductor or its termination] no ignition of the cheeseclotll surrounding
the enclosuregl housing the components under test, and nolarc-over between line- and low-voltage circuits.

44.2 For thg purpose of these tests:
a) Cirguit breakers and fuses are not considered to be interchangeable,

b) Fuges of the same rating are cofisidered to be interchangeable,

c)HA

d) Cir
each ¢

44.3 Each d
on the maxin
load conditior

CR type circuit breakers of the same rating are considered to be interchangeablg, and

Cuit breakers of_other than the HACR type are not considered to be interchapgeable with
ther or with HACR type circuit breakers.

evice and‘each conductor is to be connected in a circuit having a minimum capacity based
um rated current and voltage of the heater in accordance with Table 44.1. Eagh concurrent
is\to,be considered separately, and the maximum resulting current employed ag the basis of

selection of t

he capacity of the test circuit The voltage source for the test circuit is to be dn alternating

voltage and the circuit capacity is to be measured without the devices or the conductors in the circuit.


https://ulnorm.com/api/?name=UL 1278 2022.pdf

FEBRUARY 21, 2022 UL 1278 85
Table 44.1
Short-circuit test currents
Product ratings, amperes
Single Phase
Current capacity

110-120V 200 — 208 V 220-240V 254 - 277V amperes
9.8 orless 5.4 orless 4.9orless - 200
9.9-16.0 55-8.8 5.0-8.8 6.65 or less 1000
16.1-34.0 8.9-18.6 8.1-17.0 - 2000
34.1-80.0 18.7-44.0 17.1-40.0 - 3500
OVEr 80 over 44 Over 40.0 over 6.0 500

3 Phase
Circuit ¢apacity

200 +208 V 220-240V 440 -480 V 550 — 600 V amperes
2.12or less 2.0orless - - 200
213-37 21-35 1.8 orless 1.4 orless 10p0
3.8}-9.5 3.6-9.0 - = 20p0
9.6123.3 9.1-22.0 - < 35p0
Over 23.3 Over 22.0 Over 1.8 Over 1.4 50p0

44.4 Each ¢f three representative specimens of each conductor is to be subjected to each {est condition.

A new prote
circuit and gn

45 Overlog

451 This t
nonrenewab

452 Temp
transformer
in45.3 and 4
45.3 A vari
operated cor
device that,

the circuit. T

ttive device is to be used for each test condition: Consideration is to be given
pund-fault conditions.

d Test — High-Voltage Transformers

e thermal cutoff type. See 27:6:2.

hall not exceed the.temperature indicated in 45.4 when the transformer is teste

tinuoustyyat the test voltage indicated in 40.1.9. If the protective device contro
h turps-interrupts primary current to the transformer, the switching device is to
ne {est'ambient temperature is to be approximately 25°C (77°F). The resistanc

adjusted so

bst applies to a high-voltage trahsformer provided with thermal protection of g

ratures measured on. the surface of the windings of a thermally protected

b

hble resistance load is to be connected to the output terminals and the transfq

to both short-

ther than the

high-voltage
1 as indicated

rmer is to be
s a switching
e included in
load is to be
imately 10°C

(18°F) below its insulation rating. The load is then to be gradually increased until operation of the protector

occurs.

454 Each of three of the transformer-protective device combination is to be tested. Average
temperatures of the three representative devices shall not exceed the winding insulation rating and the
temperature of any one representative device shall not exceed the insulation rating by more than 5°C

(9°F).

455 Upon completion of this test, each representative device shall comply with the Dielectric Voltage-
Withstand Test, Section 48.
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46 Burnout Test — High-Voltage Transformers

46.1 There shall be no emission of flame or molten metal from the heater enclosure when a high-voltage
transformer is operated under the conditions described in 46.2 and 46.3.

Exception: This test does not apply to a high-voltage transformer that is provided with thermal overload
protection of other than the nonrenewable thermal cutoff type (see 27.5.2) or that is protected by an
overcurrent device or devices complying with the requirements in 27.5.4 — 27.5.8.

46.2 Three transformers shall be operated continuously at the normal test voltage indicated in Table 40.2
and at rated frequency W|th the enclosure grounded The test ambient temperature is to be approximately
25°C (77°F) gnd s efmocouple on
the enclosurg or unt|I burnout occurs. The CII‘CUIt on WhICh the transformer is tested is to be protected by
fuses rated not less than that required for the heater.

46.3 The lopd connected to the output terminals is to be the highest of the'\following Bnd is to be
readjusted to|the specified value after 2 minutes of operation if necessary, with-no further readjustment
during the test.

a) A resistance load to provide a current equal to three times théfull rated transformer secondary
currert, or

b) If the transformer supplies a motor with or without additional loads, a resistance load to provide a
current equal to the motor locked rotor current plus any.;additional loads, or

c) If the transformer supplies an inductive load.(other than a motor), such as the cqgils of relays,
solengids, and the like, a resistance load to provide a current equal to the sum of su¢h loads with
the armature of the largest blocked open.

Exception: The test may be conducted with'the output terminals short circuited if this results in less than
three times rgted secondary current.

47 Component Failure Test

47.1 If a hepter employs ope\or more rectifiers, transistors, or similar solid-state components, no risk of
fire or electrig shock shall develop when the circuit between any two terminals of any such ¢omponent is
open-circuitedl or short-circuited. If the heater employs a capacitor in combination with one of more of the
above-mentigned components, no risk of fire or electric shock shall develop when the capagitor is short-
circuited. Only one-of the simulated fault conditions described above is to be imposed at ope time. See
47.2-47.5.

Exception: Components located on the secondary of a Class 2 transformer need not comply with these
requirements.

47.2 If a semiconductor rectifier is employed, three representative devices shall be tested with the
rectifier terminals connected together. Three additional devices shall be tested with the terminals of the
electrolytic capacitor connected together.

47.3 Three complete tests are to be made under each of the conditions described in 47.2 using new
components in each test. The equipment to be tested is to be operated as indicated in 42.1.2.

47.4 An unacceptable condition is considered to exist if flame is emitted from the overall enclosure of the
equipment or if a permanently conductive path is established between live parts and exposed dead metal.
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47.5 The tests described in 47.1 — 47.3 may be omitted if one or both of the following conditions exist:

a) There is 10,000 ohms or more of additional series impedance in a circuit in which the voltage is
125 or less.

b) There is 20,000 ohms or more of additional series impedance in a circuit in which the voltage is
more than 125 but is no more than 250.

48 Dielectric Voltage-Withstand Test

48.1 A heater shall withstand for 1 minute without breakdown the application of a 60-hertz essentially
sinusoidal potential between live parts and noncurrent-carrying metal parts, with the heater at its maximum
normal opergting temperature. The test potential (rms) shall be 1000 volts for a heater rated at 250 volts or
less and 100D volts plus twice rated voltage for a heater rated at more than 250 volts.

48.2 To de
means of a §
and is essen
as consisten

ermine whether or not a heater complies with the requirement in 484, it is to| be tested by
00-volt-ampere or larger capacity transformer, the output voltagerof ‘which can be regulated
lially sinusoidal. The increase in the applied potential is to be at a‘uniform rate and as rapidly
with its value being correctly indicated by a voltmeter.

49 Insulatipn Resistance Test

49.1 Ahea
electrical ins
intended use

42.1.8 after ¢
of 34.0 +2.0°

er employing thermal insulation such as mineral.wool in contact with uninsulate
ulating material that is likely to be affected adversely by moisture under the|conditions of
shall have an insulation resistance of not less than 50,000 ohms when tested gs specified in
xposure for 24 hours to moist air having a{relative humidity of 85 +5 percent at & temperature
C (89.6 £3.6°F). See 20.2.

d live parts or

50 Water Spray Test

50.1 When|tested as described in 50.2.550.4, a heater intended for outdoor use shall:

a) H
interc

bve an insulation resistance of not less than 50,000 ohms between liv
pnnected noncurrefnt=carrying metal parts;

e parts and

b) Wi
poten
(rms)
rated

thstand withqut-breakdown for 1 minute the application of a 60-hertz essentis
tial betweefilive parts and interconnected noncurrent-carrying metal parts. The
shall be~1000 volts if the heater is rated 250 volts or less, and shall be 1000 vq
voltage.ifit is rated more than 250 volts; and

50.2 Durind

lly sinusoidal
test potential
Its plus twice

the fnei‘7 the heater is to be mounted or Qllppnrfnd as it would be in actual servi

ce. If a heater

is provided with a shelter, shield, or similar device (see 67.17), is to be mounted therein. A radiant
reflector-type heater is to be suspended in any intended operating position.

50.3 The heater is to be subjected for 4 hours to a water spray as described in 50.4 applied at an angle
of 45 degrees from the vertical. The insulation-resistance and dielectric voltage-withstand tests are to be
conducted immediately upon conclusion of exposure to the water spray.

50.4 The water-spray-test apparatus is to consist of three spray heads mounted in a water supply pipe
rack as illustrated in Figure 50.1. Spray heads are to be constructed in accordance with the details
illustrated in Figure 50.2. The heater is to be positioned in focal area of the spray heads so that the
greatest quantity of water is likely to enter the heater. The water pressure is to be maintained at 5 pounds
per square inch (34.5 kPa) at each spray head.
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Figure 50.1
Rain-test spray-head piping

PLAN VIEW
| A i A |
i\%@//////////A . ) A\\\\\\\\
AR /}é§~— SEE DETAIL OF SPRAY HEADS I
II \‘ \\\ /// i \\\ /// 'l \\
I’ “ / : \ I’ \\
SEE DETAIL|'A’ WATER PRESSURE GAGE
J/ FOREACH SPRAY GERD S\ pIEZOMETER ASBEMBLY
L DETAIL ‘A’
c: .
T X |"' o
\ S
\v CONTROL VALVE FOR ‘% ! !
EACH SPRAY HEAD A
N,
SIDE VIEW )
FOCAL POINT —\
Hem nch mm
A 28 710
B 35 1400
C 2-1/4 35
D 9 230
E 3 75

RT101E
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Figure 50.2
Spray head

ASSEMBLY 2

P

1/7 TAPERED PIPE
THREAD -
ANSI/ASME 81.20.1

o

)
H (DRILL THRU)
INSERT

: N (MAX)
45° COUNTERSINK -
3 HOLES <. T (DRILL THRU
S (DEEP)\K ' ¢ )

------ R (DRILL TO DEPTH
REQUIRED FOR THROAT)

V (HEX. OR ROUND
‘ BAR STOCK)

U (DRILL THRU

—.M
o [
K
J

3+ SQUARE SECTION SLOTS - W WIDE x G DEEP - SPACE 120° -
60 HELIX — LEADING EDGES TANGENT TO RADIAL HOLES

fet—

ltem inch mm ltem inch mm
A 1=7/32 31.0 N 1/32 0.80
B 7/16 11.0 P 575 14.61
C 9/16 14.0 .576 14.63
D 578 14.68 Q 453 11.51

.9580 14.73 454 11.53
E 1/64 0.40 R 1/4 6.35
F c c S 1/32 0.80
G 06 1.52 T (No. 352 280
H (No.9)° 5.0 U  (No. 40)® 250
J 23/32 18.3 v 5/8 16.0
K 5/32 3.97 w 0.06 1.52
L 1/4 6.35
M 3/32 2.38
3 Nylon Rain—Test Spray Heads are available from

Underwriters Laboratories

© ANSI B94.11M Drill Size
€ Optional — To serve as a wrench grip.

RT100E
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51 Stability of Movable Heaters

51.1 A movable heater shall return to its intended at-rest position on a level surface after being tipped in
any direction to an angle of 10 degrees from horizontal.

51.2 The test is to be conducted on the unit when placed under the most unfavorable conditions. The
heater is to be arranged with all doors and other appurtenances in the position tending to decrease

stability. The |

egs or other points of support may be blocked to prevent the unit from sliding.

52 Element Support Impact Tests

52.1 A mov

a)Em
b) Cal

c) Op
when

Exception: A
elements end
to involve a i

52.2 The 1/
heater and th
the circuit to t

52.3 One rg
another is to
(neutral) cong
conductors rg
be operated 3

52.4 The ha
tongue-and-g
tongue-and-g
nonresilient s

52.5 While {

al lo + laall N

VIT TITTAlCeT oriail TTICIuiIcT .

t sparks, flames, or molten metal, nor
se the terry cloth to ignite, nor

bn a 1/2 ampere fuse of other than the time-delay type installedvin accordan
ested as described in 52.5 - 52.7.

heater need not be tested if it employs either rigid’heating elements, such
ased in rigid dead metal tubing, or heating elements that can be determined wi
5k of fire or electric shock when broken, such as heating lamps.

P-ampere fuse is to be connected between the accessible dead metal parts (see
e earth ground through a manual switch:arranged to permit remote opening a
he fuse.

be subjected to the test described in 52.7 — 52.9. For a heater employing
uctor, an additional representative heater for each of the tests is to be tested w
versed. A grounding conductor, if provided, is to be open during the tests. Eac
t rated voltage and maximum rated input for 15 minutes immediately prior to bei

rdwood surface" mentioned in 52.5 and 52.7 is to consist of a layer of nomina
roove oak flogring nailed onto a layer of nominal 3/4-inch plywood or nomina
roove ping)board subflooring. The complete surface is to rest on a concrete of
Lirface duning the tests.

he heater is energized and the switch to the fuse circuit is in the open position,

ce with 52.2,

as resistive
thout test not

52.10) of the
nd closing of

presentative movable heater is to be subjected to the test described in 52.5 and 52.6 and

a grounded
th the supply
h heater is to
g tested.

1-inch thick

1-inch thick
equivalently

the heater is

to be lifted byitsntended carrying means to a neightof 2 feet(0-6 M) as measured from t
test surface to the lowest point of the lowest point of the heater.

e hardwood

Exception: If the overall height of the heater is 2 feet or more (including its extended carrying handle, if
any), the lowest point of the heater may be less than 2 feet but not less than 6 inches (75 mm) from the
test surface, provided the top of such heater or the intended carrying means, whichever is the higher, is at
least 4 feet (1.2 m) from the test surface.

52.6 The heater is to be held in the intended carrying position and is then to be dropped onto the
hardwood test surface that is covered with one layer of terry cloth. The switch to the fuse circuit is then to
be closed and the fuse is to be observed for opening prior to and while being uprighted. This procedure is
to be repeated two times, for a total of three drops.
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52.7 The representative heater in the as-received condition is to rest on the hardwood surface covered
with two layers of terry cloth. While energized at the rated voltage, the heater is to be tipped over five times
in the manner specified in 52.8. The first tipover is to be onto the front face of the heater and then
subsequent tipovers are to proceed in the clockwise or counterclockwise direction, one tipover onto face
or side, with the last tipover again onto its front face. If the angle of critical balance (see 33.18) exceeds 60
degrees, the heater is not to be tipped over in this direction, but a total of five tipovers are to be made with
each heater tested.

52.8 Each tipover is to be accomplished by tilting the heater quickly (in not more than 1 second), in one
steady motion, to an angle greater than the angle of critical balance. The heater is then to be immediately
released and allowed to fall freely by the force of gravity. While being tipped over, the switch to the fuse
circuit is to be in the open position. After the heater comes to rest, the switch is to be closed and the fuse is
to be observed for open circuiting prior to and while the heater is being uprighted.

52.9 If a part of the heater is structurally or functionally damaged by a tipover, described in 52.7 and
52.8, onto a face or side other than the front, but the damage has not caused thefuse to open, a second
heater is to be subjected to five tipover tests with the first tipover in the direction‘that caused damage in the
first test.

52.10 With|reference to 52.2, a dead metal part is to be considered accessible if it does ngt comply with
the accessibjlity requirements for uninsulated live metal parts in 84.and 8.10, and if the delad metal part
can become energized by direct or indirect contact with a broken.heating element.

53 Drop T¢st

53.1 A movable heater that is likely to be used in an*elevated location, such as on a table, desk, or shelf

(see 3.11) sh
a) En
b) Ca
c) Op

d) Bd
accorn

all not:

it sparks, flames, or molten metal,

Lse the terry cloth to ignite,

en a 1/2-ampere nontime-delay fuse, or

come a risk of (fire: or electric shock — see 42.7.4 — when subjected to g

drop test in

dance with 53.8 + 53.8. If the heater is operational after the drop tests it shall b¢ subjected to

the Terry Cloth Band Drape Tests, 42.7.1 —42.7.10.
53.2 If the heateris-inoperative after the drop test with no adverse effects occurring in ac¢ordance with
53.1, three aflditional heaters are to be tested.

53.3 The heater is to be dropped three times through a distance of 3 feet (0.91 m) to strike a hardwood
surface in the positions most likely to produce adverse results. The drop height is to be measured from the
lowest point of the heater to the hardwood surface.

53.4 The hardwood surface mentioned in 53.4 is to be as described in 52.4, but additionally covered with
two layers of terry cloth material.

53.5 Before conducting the drop, a nontime delay, 1/2-ampere fuse is to be connected between the
accessible dead metal parts (see 52.10) of the heater and earth ground through a manual switch arranged
to permit remote opening and closing of the circuit to the fuse. The grounded conductor and a grounding
conductor, if provided, are to be treated as described in 52.3.
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53.6 The heater is to be operated at maximum rated input for 15 minutes immediately prior to the drop.
While energized and with the switch to the fuse circuit in the open position the heater is to be dropped so
that it strikes the surface in a different position for each of the drops.

53.7 Following each drop, the heater is to be left energized in the position in which it comes to rest and
the switch to the fuse circuit is to be closed. The heater is to be observed for the potential to ignite the terry
cloth material and the fuse is to be observed for opening. The observation is to last for 15 minutes after
which the heater is to be uprighted while energized and observed for opening of the 1/2 ampere fuse.

53.8 After completion of the last drop in accordance with 53.3 — 53.7, an evaluation is to be made
concerning which of the positions in which the heater came to rest is most likely to produce the most

adverse con

ition if left to lay in that position for a longer period of time. The heater is then to

be placed in

that position
observed for

a) No
after t
uprigh

b) Dig
situati
with 5]

c) A manual reset type temperature limiting control:or*thermal cutoff de-energize]

circuit:

Exception: Tt
53.7 it was oh

54 Test for

54.1 Gener,

5411 Tod
supply cord e
with the folloy

a) The

b) The

with the heater energized and the switch to the fuse circuit closed. The he
f hours for ignition of the terry cloth or opening of the fuse unless:

ppening of the fuse and no discoloration of the terry cloth material is,6bserved i
ne drop. For this situation, it is assumed that no ignition will occur and the hg
ted in accordance with 53.7.

coloration occurs, but no smoking or charring is observed-in the next 2 hg
DN it is assumed that no ignition will occur and the heatépis to be uprighted ir
B.7.

5 50 that there is no longer a risk of fire or develepment of an electric shock.

is test need not be conducted if for each~of the drops conducted in accordanc
served that a tipover switch had de-energized the heater circuits.

Permanence of Cord Tag
Al

ptermine complianee\with 69.1, or SB15.2, as applicable, representative leng
ach with a tag that have been subjected to the tests described in 54.2.2 — 54.3.1
ing requirements:

tag shallrésist tearing for longer than 1/16 inch (1.6 mm) at any point;

tag shall not separate from the power supply cord;

ater is to be

n 30 minutes
ater is to be

urs. For this
accordance

s the heater

e with 63.3 —

ths of power
shall comply

c) Th

re shall be No permanent SnrinKage, deformation, CFaCKing, or any otner con

render the marking on the tag illegible; and

ition that will

d) Overlamination shall remain in place and not be torn or otherwise damaged. The printing shall
remain legible.

54.2 Test conditions

54.2.1

For each type of conditioning mentioned in 54.2.2 — 54.2.4, three representative lengths of power

supply cord having a tag applied in the intended manner are to be used. If tags are applied by an
adhesive, tests are to be conducted no sooner than 24 hours after application of the tag.

54.2.2 Three representative lengths of power supply cord each with a tag are to be tested as received.
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54.2.3 Three lengths of power supply cord each with a tag are to be tested at the end of 30 minutes of
conditioning at a room temperature of 23 £2°C (73.4 £3.6°F) and 50 5 percent relative humidity, following
conditioning in an air-circulating oven at 60 £1°C (140 £1.8°F) for 240 hours.

54.2.4 Three lengths of power supply cord each with a tag are to be tested within 1 minute after
exposure for 72 hours to a relative humidity of 85 +5 percent at 32 +2°C (89.6 +3.6°F).

54.3 Test method

54.3.1 Each representative device is to consist of a length of power supply cord to which the tag has
been applied. The power supply cord, with the attachment plug pointing up, is to be held tautly in a vertical
plane_ A forge—of-3 pnllnrle (1 3.3 N) is to ho Qpplind for 1 minute to the upper most-corner of the tag
farthest from|the power supply cord, within 1/4 inch (6.4 mm) of the vertical edge of the tag) The force is to
be applied yertically downward in a direction parallel to the major axis of the cord/ In determining
compliance with 54.1.1(c), manipulation is permissible, such as straightening of the tag| by hand. To
determine cdmpliance with 54.1.1(d), each tag is to be scraped ten times acrossfrinted aregs and edges,
with a force pf approximately 2 pounds (8.9 N), using the edge of a 5/64 inch'(2.0 mm) thi¢k steel blade
held at a right angle to the test surface.

55 Protectjon Against Injury to Persons Test

55.1 Unless it is intended for hanging in a location (such as a.ceiling) where it is not likely tpo be exposed
to physical abuse, a panel of glass or similarly brittle material-employed in a heater shall withstand, without
cracking or breaking, the impact resulting from the test deseribed in Figure 55.1.

Figure 55.1

Impact test

suspension point

/

suspending wire or cord of
/  any convenient length

steel sphere

\ —_—

\ panel

(edgewise view)

IP100

NOTE:

The point of suspension is one inch (25.4 mm) in front of the panel, h is 16.25 inches (412.8 mm), the diameter of the steel sphere is
2 inches (50.8 mm), and the mass of the steel sphere is 1.18 Ibs (0.535 kg mass) and it is to be released from rest.
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55.2 A panel of glass or similarly brittle material employed in a heater shall withstand, without cracking or
breaking, while in a fully heated condition, the application of:

a) A wet cloth, fully saturated with water at room temperature, wiped across the surface of the
panel; and

b) After the panel has returned to normal operating temperature, a fine spray of cold, tap water
played across the surface of the panel.

55.3 A ceiling-hung heater employing glass or similarly brittle material integral with the element shall be
provided with a guard that will prevent dropping of glass particle having:

A 4410
a) IHIIL UI Imurc LI Ialrl 17174 UUTTUCOo \“f\) ulalllo},

b) Any dimension larger than 1 inch (25.4 mm).
56 Knob S¢curement Test
56.1 A rem¢@vable knob, button, or pointer mentioned in 33.8 that is attached to its operdting shaft by
friction and npt additionally secured by mechanical means, such as a set.screw, shall not sgparate from
the intended position on its operating shaft by application of a force of 3 pounds (13.34 N) [applied for 1
minute as a sfraight pull in line with the shaft.

57 Strength of Adjustment Stop Test

57.1 A contfol or a switch on a heater intended for comtercial/industrial use that is operated by a push,
pull, slide, todgle or lever adjustment shall withstand a force of 20 pounds (89 N) for 15 secongs.

57.2 A contfol or a switch on a heater intended-for use other than that of 57.1 that is operated by a push,
pull, slide, todgle, or lever adjustment shall withstand a force of 10 pounds (45 N) for 15 seconds.

57.3 The hegater shall not be damaged so as to cause a reduction of electrical spacingps, erroneous
indications off the control setpoint, or other conditions that may result in a risk of fire, elecfric shock, or
injury to pergons. The force is te\be applied to the free end of the adjustment means, in|line with the
direction of its intended moyvement, and it is to be applied in each direction of the movenpent with the
control adjustment set at the ‘extreme position in the direction of the movement.

57.4 Switchps and/controls operated by a rotary adjustment when mounted in the product, shall
ion of electrical
he mounting

57.5 With reference to 57.4, a torque is to be applied for 15 seconds to the adjustment knob in the
direction of intended operation in accordance with the following:

a) For a control provided with a knob where D, is 1 inch (25.4 mm) or less, the applied torque is to
be 9 pound inches (1.0 N-m) if the heater is intended for commercial/industrial use or 7 pound-
inches (0.8 N-m) if it is intended for all other uses.

b) For a control provided with a knob where D, is more than 1 inch, the torque applied is to be
determined in accordance with the following formula:
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In which:

T is the torque to be applied in pound inches (N-m),

D, is the actuator diameter for a round actuator or grip length for a nonround actuator in inches

(mm),

Dis 1

inch (25.4 mm), and

K is 9 pound-inches (1.0 N-m) for a heater intended for commercial/industrial use or 7 pound-
inches (0.8 N-m) for a heater intended for all other uses.

58 Hydros
58.1 With
superheated

to five times

58.2 Two r

fatic Test

egard to 11.1, a part that is subjected to pressure (including the vapor g
fluid) during intended or abnormal operation shall withstand without fajlure, a p
he working pressure.

bpresentative parts are to be filled with water to exclude airrand are to be cq

hydraulic pu
value for 1

p. The pressure is to be raised gradually to the specified test/value, and is to 4
inute. The results are not acceptable if either part bursts orieaks, except as indi

ressure of a
ressure equal

nnected to a
e held at that
cated in 58.3.

58.3 Leakage at a gasket during the hydrostatic-pressure test is not considered to consfitute a failure

unless it occ
59 StrainR

59.1 Withr
cord from be

59.2 When
withstand for
cord, with thd

59.3 A 35
strain-relief n
relief is not 4
that indicateg

rs at a pressure 40 percent or less of the required.test value.
elief Test

bgard to 16.12, strain relief shall be provided to prevent mechanical stress on a f
ng transmitted to terminals, splices-or interior wiring.

tested in accordance with £9:3, the strain-relief means provided on the flexi
1 minute, without displacement, a direct pull of 35 pounds force (155 N force)
connections within the heater disconnected.

ound (15.9 kg)weight is to be suspended on the cord and so supported by the h

neans will bestressed from any angle which the construction of the heater perm
cceptable-ifivat the point of disconnection of the conductors, there is moveme
stresson the connection would have resulted.

60 Permal]ence of Marking

exible supply

ble cord shall
applied to the

eater that the
its. The strain
nt of the cord

60.1
such as:

a) Etched, molded, die-stamped or paint-stenciled on the enclosure,

b) Stamped or etched on metal, or

c¢)Ind

elibly stamped lettering on pressure-sensitive labels secured by adhesive.

The marking in Section 61 shall, unless otherwise indicated, be permanently applied by means

60.2 Pressure-sensitive labels secured by adhesive shall comply with the Standard for Marking and

Labeling Sys

tems, UL 969.

60.3 Usage of the heater shall be considered when determining the permanence of a marking.
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MANUFACTURING AND PRODUCTION TESTS

61

61.1

Production-Line Dielectric Voltage-Withstand

application of a potential at a frequency within the range of 40 — 70 hertz;

Each heater shall withstand without electrical breakdown, as a routine production-line test, the

a) Between the primary wiring, including connected components, and accessible dead metal parts
that are likely to become energized, and

b) Between primary wiring and accessible low-voltage (42.4 volts peak or less) metal parts,
including terminals.
61.2 The prpduction-line test shall be in accordance with either Condition A or Condition B'0f Table 61.1.
Table 61.1
Production-line conditions
Condition A Condition B
Heater vo|tage Potential, Volts Time, Seconds Potential, Volts Time, S¢conds
rating
0-{250 1000 60 1200 1
Above 250 volts 1000+2V2 60 1200+2.4V2 1
& Maximum marked voltage but not less than 250 volts.
61.3 The hgater may be in a heated or unheated condition for the test.
61.4 The tept shall be conducted when the heater is complete (fully assembled). It is not [ntended that

the heater be

Exception No

place.

Exception Ng
completed he

61.5 Thete

indicating the
reset device f{

unwired, modified, or disassembled for the test.

1: A part such as a snap cover that would interfere with conducting the test n

. 2: The test(may be performed before final assembly if the test represents
ater.

5t equipment shall include a transformer having an essentially sinusoidal outpu
test potential, an audible or visible indicator of electrical breakdown, and eith
b 'restore the equipment after electrical breakdown or an automatic reject featursg

eed not be in

that for the

, @ means of
er a manual
activated by

a dielectric breakdown.

61.6

include a voltmeter in the output circuit to directly indicate the test potential.

61.7

be indicated by:

a) A voltmeter in the primary circuit or in a tertiary winding circuit,

b) By a selector switch marked to indicate the test potential, or

If the output of the test equipment transformer is less than 500 volt-amperes, the equipment shall

If the output of the test equipment transformer is 500 volt-amperes or larger, the test potential may

c) In the case of equipment having a single test-potential output, by a marking in a readily visible
location to indicate the test potential. When marking is used without an indicating voltmeter, the
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equipment shall include a positive means, such as an indicator lamp, to indicate that the manual-
reset switch has been reset following a dielectric breakdown.

61.8 Test equipment other than that described in 61.5 — 61.7 may be used if found to accomplish the
intended factory control.

61.9 During the test, the primary switch is to be in the on position, both sides of the primary circuit of the
heater are to be connected together and to one terminal of the test equipment, and the second test-
equipment terminal is to be connected to the accessible dead metal.

Except/on A heater (reSISt/ve h/gh-/mpedance W/nd/ng, and the l/ke) having CIrcu1try not subject to

b) Wi
switc

62 Produc

62.1 The n
grounding cd
the heater ar

62.2 Forth
low-voltage

63 Produc

63.1 The m
functions as

64 Produc

64.1 Each
determined d

pressure is réached andshall be maintained for 1 minute.

Exception: A

h a single-pole primary switch, if used, in the off position, or

h only one side of the primary circuit connected to the test equiphient whe
is in the on position, or when a primary switch is not used.

ion-Line Grounding Continuity

hanufacturer shall test each heater provided with @, power-supply cord in
nductor to determine that electrical continuity exists‘between an exposed dead
d the grounding blade of the attachment plug as required by 36.2.

e test mentioned in 62.1, the manufacturer is'to employ an indicating device (an
attery-and-buzzer combination, or similardevice).

ion-Line Tip Over

anufacturer shall test each heater that employs a tip-over switch to determine t
ion Leakage Test (Fluid-Filled Heaters)

fluid-filled heater’body shall be tested and proved tight at two times the wor

uring the Nermal Temperature Test. The pressure shall be raised gradually unt

method other than pressure testing may be employed if it can be demonst

method produces results that are at least equivalent to the pressure test method.

e-fested:

n the primary

corporating a
metal part of

ohmmeter, a

hat the switch

ntended after assembly inithe heater. The heater shall be energized during this {est.

ing pressure
| the required

rated that the

alternate tes

65 Hydrostatic Test

65.1

heater shall be selected and tested at least once every month.

One heater of each size and type shall be selected for every 5,000 products manufactured or a

65.2 The heater shall be filled with air or the heat transfer fluid used for the heater and is to be connected
to a pneumatic or hydraulic pump, as applicable. The pressure is to be raised gradually to five times the
maximum pressure recorded during the abnormal operation tests, and is to be held at that value for one
minute. The results are not in compliance if a part ruptures or leaks.

Exception: A method other than pressure testing may be employed if it can be demonstrated that the
alternate test method produces results that are at least equivalent to the pressure test method.
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RATINGS
66 Details

66.1 A heater shall be rated in amperes, volt-amperes, or watts and also in volts; and may be rated for
alternating current only. The rating shall include the number of phases if the heater is designed for use on
a polyphase circuit, and shall include the frequency if necessary because of motors, relay coils, or other
control devices. The voltage rating shall be any appropriate single voltage or voltage range such as: 100 —

120, 208, 220 — 240, 254 — 277, 440 — 480 and 600.

66.2

If a heater includes an attachment-plug receptacle that is not intended as a disconnecting means

for any part
the added lo4
watts or 6 am

the heater.
66.3 There
MARKINGS
67 Details
67.1 Aheat
a) List
b) The
c) The
and
d) The
curren

Exception Nq.

identified by 3

Exception Ng

f the heater or nacessans accessoncand-that mav tharefore serve as a3 aener
J J PAS I J

d that the receptacle may impose on the heater and its supply connections (not
peres per pair of slots) shall be taken into consideration in determining the elect

uirement in 66.2 does not apply to an attachment-plug receptacle. for general us

er shall be permanently marked, in such location that the marking will be plainly
ee's name, trade name or trademark,

catalog number or the equivalent,

date or other dating period of manufacture not exceeding any three consecy

complete electrical rating (in accordance with 66.1). A heater intended for use ¢
t only or direct current only shall be marked to so indicate.

1: The manufacturer's identification may be in a traceable code when 1
brand or trademark owned by a private labeler.

. 2: The date of manufacturer may be abbreviated or in a nationally accepted

code or a co(
records to d
acceptable fo

67.2

le affirmed by the manufacturer. The code shall not require reference to the m
termine when the heater was manufactured. A ten year recycle period for the

I-use outlet,
ess than 660
rical rating of

e.

isible with:

tive months,

n alternating

he heater is

conventional
anufacturer's
date code is
oducts.

If a manufacturer produces or assembles heaters at more than one factory, each finished heater

shall have a distinctive marking — which may be in code — to identify it as the product of a particular factory.

67.3 Each individual heating element or unit that is a part of a heater and is replaceable in the field shall
be plainly marked with its electrical ratings in amperes or watts, and also in volts.

67.4 A heater shall bear the cautionary marking shown in Figure 67.1. The marking shall be located so
that it is clearly visible if servicing is attempted on the heater and shall have the minimum dimensions
specified in 67.15. The height of the symbols shall be at least 1 inch (25.4 mm) and they shall be a color
that contrasts with that of the background and that matches the lettering.

Exception No. 1: A heater that complies with 8.10 and 8.12 need not comply with this requirement.
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Exception No. 2: A heater that complies with 8.13 may have the Cautionary marking located in the
instruction manual under the IMPORTANT INSTRUCTIONS section.

SA1965A

Figure 67.1

Cautionary marking

CAUTION
RISK OF ELECTRIC SHOCK
DO NOT OPEN
NO USER-SERVICEABLE PARTS INSIDE

67.5 A hegter whose acceptable performance dependsupon its proper location or pos

marked (suc
position is ob

67.6
similar servid
and if such

enclosed or
should be doj

67.7 If the

n as "Top" or "Bottom") to indicate the way-i®y which it is to be installed or used
vious from the external appearance of the*heater.

If the dlesign of a heater contemplates disassembly by means of a tool for the purpose

ing by the user (including replacement of a thermal cutoff on a commercial-indu
disassembly involves the expesure of persons to unintentional contact with
protected live part, the heater shall be plainly marked with a warning, that s
ne only while the heater is“disconnected from the supply circuit. See also 8.10.

servicing or replacement of a component of a heater in the field requires th

disconnectio

n of any safety\device, a caution marking shall appear on or adjacent to the ¢

attention to the fact thatsit\should be repositioned in the proper location. The manufacturer
provided with the heatet shall call specific attention to this feature.

67.8

If compliance of a commercial-industrial type heater with any of the requirements in

ition shall be
, unless such

of cleaning or
strial heater),
any normally
uch servicing

e removal or
evice, calling
s instructions

this standard

depends upanthe functioning of a field-replaceable thermal cutoff (fusible link)-

a) The thermal cutoff (fusible link) shall be marked with the name or trademark of the manufacturer

of the

link, and its catalog designation or the equivalent, and

b) The heater shall be marked with a statement that a replaceable link should be as indicated in (a).

c) The letter size shall be as indicated in 67.15.

67.9

If a supplementary type fuse is used for motor-overload protection, the heater shall be marked with

the type and rating of the fuse to be used including the fuse manufacturer's or private labeler's name and
catalog designation. The letter size shall be as indicated in 67.15.

67.10 A heater that is rated between 2 kilowatts and 6 kilowatts and less than 250 volts and is intended
only for commercial/industrial use shall be marked with the word "WARNING" and the following or the
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equivalent: "Risk of fire. Do not use as a residential or household heater." This statement shall be legible
and located so that it is visible during and after the heater is installed in accordance with the manufacturers
instructions. The marking shall also appear on the heater carton (see 68.5.2). The letter size shall be as
indicated in 67.15.

Exception: A heater that complies with the requirements for both residential and commercial/industrial
heaters need not comply with this marking requirement.

67.11 The hanging-bracket kit for a wall-hung or ceiling-hung heater, mentioned in 16.2 shall be
identified by a model, catalog, or part number. The kit shall also be marked "For use with heater Model . . .
. ." to indicate the heater or heaters with which the kit is intended for use and the heater shall be

permanently
accessory kit

Exception: If
the marking n

67.12 An in
protected," e
protected L.
protected." M

67.13 Exce
employ the f

marked "For wall hanging (or ceiling-hanging), use wall-hanging (or cei

ing-hanging)

..... ;" except that an equivalent marking may be used in either case.
he hanging brackets are shipped with the heater and clear hanging instructions
pay be eliminated.

herently thermally protected motor provided on a heatersshall be marke
cept that if the inherent protection is for locked rotor only the marking shall b

An impedance-protected motor provided on a heater shall be marked
ptors rated 100 Watts, or less, may use the abbreviatiofis T.P. or Z.P. , as approp

bt for a ceiling-hung heater, a heater of the radiant.type having a visibly glowing

heater, with the word "WARNING" and the following or equivalent wording: "To Reduce the |
keep combustible material such as furniture, papers, clothes, and curtains at least 3 feet (0.4

front of the h
when operati
physical, sen
dimensions s

Exception No

replace the
"DANGER -

Exception No
Hyperthermig

(0.9 m) from
heater to avo

ater and away from the sides and reak*To Reduce the Risk of Hyperthermia -
ng the heater to avoid overheating.that can occur in infants or individuals
bory, or mental capabilities." Thisrmarking shall be readily visible and shall have
pecified in 67.15.

1: The marking of "3 feet”in the above markings may be reduced if the marking
words "WARNING = TO REDUCE THE RISK OF FIRE AND HYPERTH
(O AVOID FIRE AND'HYPERTHERMIA."

2: The markings in may be combined to read “WARNING — To Reduce the Ris
— keep_caombustible material such as furniture, papers, clothes, and curtains g
the front.of the heater and away from the sides and rear. Use caution when
d overheating that can occur in individuals (see instructions).”

are provided,

i "Thermally
e "Thermally

"Impedance
riate.

element shall

llowing permanent marking on a surface of the heater that is visible from the¢ front of the

Risk of Fire —
) m) from the
Use caution
with reduced
the minimum

is revised to
ERMIA" with

k of Fire and
t least 3 feet
bperating the

Exception No. 3: If the heater rated wattage is less than 850 watts, the markings referenced only to
“Hyperthermia” and the wording “To Reduce the Risk of Hyperthermia — Use caution when operating the
heater to avoid overheating that can occur in infants, or individuals with reduced physical, sensory, or
mental capabilities” may be omitted.

67.14 A movable or wall-hung heater of a type other than covered in 67.13 shall be marked on a surface
that is visible from the front of the heater with the following wording: "CAUTION — High temperature, keep
electrical cords, drapery, and other furnishings at least 3 feet (0.9 m) from the front of the heater and away
from the side and rear. WARNING — Risk of Hyperthermia." The marking shall be readily visible and shall
have the minimum dimensions specified in 67.15.

Exception No. 1: The following marking may be substituted for the marking described above, if during the
Normal Temperature Test, Section 40, the temperature at any point on the surface of the heater does not
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exceed 121°C (249.8°F). "DANGER — High temperatures may be generated under certain abnormal
conditions. Do not partially or fully cover or obstruct the front of this heater. Risk of Hyperthermia."

Exception No. 2: The caution marking “CAUTION — High temperature, keep electrical cords, drapery, and
other furnishings at least 3 feet (0.9 m) from the front of the heater and away from the side and rear”
described above is not required on a heater if, during the Normal Temperature Tests and Abnormal
Operation Tests, Sections 40 and 42, the temperature at any point on the surface of the heater does not
exceed 121°C (249.8°F). The Hyperthermia Warning is still required unless Exception No. 5 applies.

Exception No. 3: A wall-hung heater need not be marked with the cautionary marking “CAUTION — High
temperature, keep electrical cords, drapery, and other furnishings at least 3 feet (0.9 m) from the front of
the heater and away from the side and rear” described above provided it complies with the requirements in

42.8.2.1 — 44

.8.3.1. The Hyperthermia Warning is still required unless Exception No. 5 applie

Exception N¢. 4: The marking of "3 feet" in the above marking may be reduced if the markin

replace the v

Exception N(
“WARNING -

67.15 With
point 5 feet (
of the heatel
less than 1/8
that of the en

Exception N
decorative fif
open positiof

Exception N
but the rem4
"WARNING"

ord "CAUTION" with "DANGER — TO AVOID FIRE AND HYPERTHERMIA."

- Risk of Hyperthermia” may be omitted.

respect to 67.8, 67.9, 67.13, 67.14, 67.16, and 67X readily visible means
1.5 m) above the floor and between 1 and 4 feet (0)3'and 1.2 m) away from thg
when the heater is placed in the intended uselacation. The marking shall be
inch (3.2 mm) in height and shall be of a permanent type and in a color that
closure or background.

b. 1: The location of the marking. ofi“a wall-supported heater provided with
e curtain shall be considered acceptable if it complies with 67.13 with the fire cu
.

. 2: The word "CAUTION"or "WARNING" shall be readily visible on the fronf
inder of the wording may-be in an adjacent location clearly connected to the '
word.

67.16 For

movable heater that is considered likely to be used in an elevated location

markings sp}cified in 67538 and 67.14 shall be readily visible with the heater in the intended

which is ass
1.5 m) above

the floer:

67.17 If th

S.

j is revised to

. 5: If the heater rated wattage is less than 850 watts, the markings in 67.14 reference only to

isible from a
front surface
in letters not
contrasts with

an adjustable
tain in the full

of the heater
CAUTION" or

see 3.6), the
use location,

med to-bé.on the floor and also at any point between and including 2.5 and 5 feet (0.75 and

gllnrrl of g heater is removable (‘Fnr nvnmpln’ if it is intended to be remove

for shipping,

storage, and the like), the heater shall be plainly and legibly marked, in a location where the marking will
be readily visible after the heater has been installed as intended, with a warning that it should not be
operated unless the guard is in place. The letter size shall be as indicated in 67.15.

67.18

heater shall be plainly marked "Replace heater in shelter when not in use."

If a drive-in-theater heater for outdoor use (as described in 50.2) is provided with a shelter, the

67.19 A heater referenced in Exception No. 2 of 37.1 shall be marked with the word "CAUTION" and the
following or equivalent: "Risk of Fire — Do Not Operate Without Legs (Base) Attached." The marking shall
comply with the requirements in 67.15.

67.20

heater shall be marked to indicate that it is to be used only with this separate assembly.

If required overcurrent protective devices or contactors are provided as a separate assembly, the
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67.21 If replaceable fuses are provided for overcurrent protection of a control circuit conductor or
transformer (see 27.1.2), the heater shall be marked with the maximum current rating of the fuse. The
marking shall be visible when the cover or door of the fuse compartment is opened. If a supplementary
type fuse is provided, the marking shall also include the fuse manufacturer's or private labeler's name,
catalog designation, and fuse voltage rating.

67.22 |If a Class G fuse is provided, or if the fuseholder will accept a Class H fuse, but a different class of
fuse was used during the temperature test on the equipment, the marking specified in 67.21 shall also
include the fuse class.

67.23 With reference to 67.21 and 67.24, the type of overcurrent protective device shall also be specified

in the markin

67.24 If in gccordance with the exception to 27.4.4 or with 27.5.6, overcurrent protectionis
as part of th¢ equipment, the equipment shall be marked with the maximum rating|of the
device or deyices for the supply circuit. The rating of the overcurrent device/shall be b
ampacity of the supply circuit conductors, as determined from ampacity tables ¢ontained in
Electrical Cogle, ANSI/NFPA 70. The marking shall appear on the wiring diagram, adjacer
wiring terminals, or on the unit nameplate. See 67.23.

67.25
shall be temporarily affixed and be readily visible on the heater and’shall allow easy remova
hangtag, or sjmilar means to display the markings. The labelor‘hangtag shall be of a size t
legibility of the required markings. The removable warning-label shall provide the warning
Figure 67.2
and width of the warning symbol shall be no less than0.50 inch (12.7 mm). The information
shall to be legibly printed and shall contrast with thebackground. The heading “WARNING —
Stroke (Hypefthermia)” shall at least 1/4 inch (9.53“mm) in height. The remaining text, “Hype
result in death in infants or others Use caution to avoid overheating individuals Read a
instructions bpfore use REMOVE BEFORE USE!” shall be no less than 1/8 inch (3.175 mm) i
“WARNING” and “REMOVE BEFORE USEY lettering shall be in upper case letters.

Figure 67.2

Hyperthermia Warning lllustration

not provided
overcurrent
ased on the
the National
t to the field

If the|heater wattage is greater than or equal to 850 watts,<the markings specified i this section

of the label,
hat facilitates
illustrated in

r the equivalent. The illustration shall consist,of a contrasting color background. The height

on the label
Risk of Heat
rthermia can
nd follow all
n height. The

/N\WARNING - Risk of Heat

L= Stroke (Hyperthermia)

Use caution to avoid overheating individuals
Read and follow all instructions before use
REMOVE BEFORE USE!

Hyperthermia can result in death in infants or others

su4409
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68

68.1

68.1.1 The

Instructions for Use and Care

General

requirements in this section are applicable only to freestanding heaters.

68.1.2 An instruction manual or the equivalent, shall be provided with each heater. The manual shall
specifically warn the user against potential risk of fire, electric shock, and injury to persons and state the
precaution that should be taken to guard against each such risk. The instructions relating to the risk of fire,
electric shock, and injury to persons shall be a permanent part of the manual, but separated in format from
the other mstructlons and shall appear before the operatlng mstructlons in the manual. The upper case

letters in thed
than 1/12 ing

68.1.3 The
related to red

68.1.4 The
"IMPORTAN
less than 3/1

68.1.5 Unlg
terminology.

Exception:

inappropriatg,

68.1.6 Wory
alternatives,

68.1.7 The
using the heg
relating to th
may be insern

68.2

68.2.1 The

h (2 1 mm) hlgh and the Iower case Ietters shaII not be Iess than 1/16 |nch (1.6

instruction manual shall include instructions or illustrations to identifyimpo
ucing the risk of fire, electric shock, and injury to persons.

instruction manual shall include the instructions specified ,in 68.2.1; an
[ INSTRUCTIONS" and "SAVE THESE INSTRUCTIONS? shall be in upper cz
b inch (4.8 mm) high.

ss otherwise indicated, the text of the instructions shall be verbatim, or in eqy

If a specific conflict in the application \te<a product exists, or if the word
appropriate variations from the specified'wording may be used.

Hing in parentheses is intended~to be explanatory, indicating such factors
pxceptions, or cross-references:

items may be numbered. in the list of items the first shall be "Read all instry
ater," and the last shall be "SAVE THESE INSTRUCTIONS." Other importar
b risk of fire, electrie.shock, and injury to persons considered appropriate by the
ted.

Imporntant instructions

instraction manual shall incorporate all required cautionary markings for the hej

in the Marki

rlug Details, Section 67, and shall also include at least the following general in

all be not less

m) high.

rtant features

d the words
se letters not

ally definitive

ng would be

as options,

ctions before
t instructions
manufacturer

ater specified
structions, as

appropriate.

IMPORTANT INSTRUCTIONS

When using electrical appliances, basic precautions should always be followed to reduce the risk of

fire, e

lectric shock, injury to persons, and hyperthermia, including the following:

1) Read all instructions before using this heater.

2) This heater is hot when in use. To avoid burns, do not let bare skin touch hot surfaces. If
provided, use handles when moving this heater. Keep combustible materials, such as

furniture, pillows, bedding, papers, clothes, and curtains at least #
front of the heater and keep them away from the sides and rear.

feet (2

@ Clearance distance is to be determined in accordance with 67.13 or 67.14.

__m) from the
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3) Extreme caution is necessary when any heater is used by or near children or invalids and
whenever the heater is left operating and unattended.

4) Always unplug heater when not in use. (This item may be omitted if the heater is provided
with a clock-operated switch).

5) Do not operate any heater with a damaged cord or plug or after the heater malfunctions,
has been dropped or damaged in any manner. Discard heater, or return to authorized
service facility for examination and/or repair.

6) Do not use outdoors. (Omitted if the heater is intended for outdoor use.)

7) This heater is not intended for use in bathrooms, laundry areas and

imilar indoor

locations. Never locate heater where it may fall into a bathtub or other water o

8) Do not run cord under carpeting. Do not cover cord with throw rugs) runng
coverings. Do not route cord under furniture or appliances. Arrange-cord awg

htainer.

rs, or similar
y from traffic

area and where it will not be tripped over.
9) To disconnect heater, turn controls to off, then remove plugfrem outlet.

10) Connect to properly grounded outlets only. (This itemmay be omitted if the|heater is not
provided with a grounding type attachment plug.)

11) Do not insert or allow foreign objects to enter any ventilation or exhaust opening as this
may cause an electric shock or fire, or damage the heater.

12) To prevent a possible fire, do not block'air intakes or exhaust in any manngr. Do not use
on soft surfaces, like a bed, where openings may become blocked.

13) A heater has hot and arcing-or sparking parts inside. Do not use it in [areas where
gasoline, paint, or flammable liquids are used or stored.

14) Use this heater only‘as-described in this manual. Any other use not recommended by
the manufacturer may cause fire, electric shock, or injury to persons.

15) Always plugrheaters directly into a wall outlet/receptacle. Never use with gn extension
cord or relocatable power tap (outlet/power strip).

16) This/sheater may include an audible (a visual) alarm to warn that parts of the heater are
getting excessively hot. If the alarm sounds (flashes), immediately turn the heater off and
inspect for any objects on or adjacent to the heater that may cause high tempgratures. DO
NOT OPERATE THE HEATER WITH THE ALARM SOUNDING (FLASHING). (Omitted if

17) Hyperthermia can result in death. Symptoms of hyperthermia include high body
temperature, headache, nausea, vomiting, tiredness, dizziness, fainting, and rapid pulse. If
you begin to experience symptoms related to hyperthermia, turn off the heater and seek
medical attention.

18) To avoid excessive room temperatures which can cause hyperthermia: DO NOT leave
product running unattended in a confined space around infants, or individuals with reduced
physical, sensory, or mental capabilities.

19) "SAVE THESE INSTRUCTIONS"

Exception: If the heater wattage is less than 850 watts, the markings in 68.2.1 reference to “hyperthermia”
and items (17) and (18) may be omitted.
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68.2.2 The important safety instructions for an appliance provided with an AFCI or LCDI shall include the
following statement, “This product employs an AFCI/LCDI. If the AFCI/LCDI is de-activated this indicates
an arcing fault, unplug and check the supply cord and product. If no damage is visible, reset the device by
pressing the reset button. If the AFCI/LCDI de-activates again, a hazardous condition may be present and
the product should be discarded or returned to an authorized service facility for examination and/or repair.”

68.3 User instructions

68.3.1 The instruction manual shall also include the following in a separate section or sections:

a) Instructions and cautionary statements for usage cleaning, user-maintenance, operations
recommended by the manufacturer, such as lubrication or nonlubrication, and a warning to the user
that any other servicing should be performed by an authorized service representative.

b) The function of indicator lights and symbols used for switches or manually-operated controls
shall be explained.

c) Any heater employing a manually reset control shall be provided with" instructior]s to the user
regargling its operation.

d) Specific instructions for the proper method of cord storage;itotal heater storage} and the like
whenl|the heater is not in use.

68.3.2 For |products that employ an AFCI or LCDI, the following or equivalent instrucions shall be
provided and shall include illustrations to assist the user:

a) This appliance is provided with a protectivé.device that may make the appliange inoperable
undell some abnormal conditions. If the appliance becomes inoperable, discard the appliance or
return] the appliance to a service center fof’fexamination and repair. For appliances [provided with
user-[resettable protective devices, the-instructions shall:

1. Describe the purpose of-he test and reset buttons;
2. Specify the frequency-of the testing;
3. Describe the indication of proper functioning of the protective device; and

4. Indicate that an appliance that does not operate in the proper functioning ¢ondition is to
be discarded or returned to a service center for examination and repair.

I 68.3.3 A prpduct'employing an AFCI, or LCDI shall include the following instructions: "Risk [of fire. Do not
replace attaghment plug. Contains a safety device (AFCI, LCDI) that should not be remg¢ved. Discard
product if the attachment plug is damaged.”

68.4 Grounding instructions

68.4.1 The instruction manual of grounded heaters shall include the following or equivalent wording:

(In the case of a heater rated for a nominal 120 volts.) This heater is for use on 120 volts. The cord
has a plug as shown at A in Figure 68.1. An adapter as shown at C is available for connecting
three-blade grounding-type plugs to two-slot receptacles. The green grounding lug extending from
the adapter must be connected to a permanent ground such as a properly grounded outlet box.
The adapter should not be used if a three-slot grounded receptacle is available.

(In the case of a heater rated for a nominal 240 or 208 volts.) This heater is for use on 240 (or 208)
volts. The cord has a plug as shown in D in Figure 68.1. No adapter is available for this blade
configuration, and none should be used. The type outlet is a 240 (or 208) volt grounding outlet.
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When properly installed, it provides a ground connection through the cord to the heater to protect
the operator from electric shock.

Figure 68.1

Grounding methods

L §
METAL SCREW
@ COVER OF GROUNDED
—0OUTLET BOX
GROUNDING
PIN

A (B>

ADAPTER @

GROUNDING @
MEANS GROUNDING
© PIN

(D
AAC10

68.5 Heater carton information

68.5.1 At legst the following-information pertaining to the heater features and its use condifions shall be
included on the external surface of the packaging of a heater. All information shall be grouped together
and appear op one sidepexcept the bottom, of the packaging.

a) Volfage and-ampere or wattage rating.

b) The 'specific location, if the intended location of the heater is specific (such as flpor only, wall
mounted only, wall insert, and the like).

c) Information indicating that heaters should always be plugged directly into a wall
outlet/receptacle, and that an extension cord or relocatable power tap (outlet/power strip) should
never be used. See 68.2.1(15).

d) The type of cord and plug receptacle configuration (can be described or shown pictorially), if
other than standard 120 volts/15 or 20 amperes configuration.

e) Clearances to be maintained from combustibles, giving examples of combustibles. See
68.2.1(2).

Exception: This information need not be provided if Exception No. 1, 2, or 3 to 67.14 apply.

f) A statement specifying that the heater is not to be used in wet or moist locations [see 68.2.1(7)],
unless the heater is identified as suitable for such use.
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68.5.2

If a heater is marked according to 67.10, the heater carton shall be marked with the word

"WARNING" and the following or equivalent: "Risk of fire. Do not use as a residential or household heater."

Exception: A heater that complies with the requirements for both residential and commercial/industrial
heaters need not comply with this marking requirement.

69 Cord Tag Markings

69.1

The markings specified in this section shall be permanently affixed to the power-supply cord, shall

be no more than 6 inches (152 mm) from the attachment plug and shall be made of substantial material
(cardboard, cloth, plastic, or the equivalent) to provide mechanical strength and to prevent easy removal.

surfaces shall

The tag shal
have a clear
be legibly pri
the required
started on o
REDUCE TH
letters at lea
mm) in heigh

a) A
equiv

b) A f

be of a sizae that facilitates Ingihilify of the rnqllirnd marl(inge7 and-all nvpr\enrl

plastic overlay, or the equivalent, to protect the markings. The information on |tk
nted and shall contrast with the background. If both sides of the tag are utilized

marking, the text of the marking shall be arranged so that it is obvious|that t
he side and is continued on the other side of the tag. The stateménts "WA
E RISK OF FIRE AND HYPERTHERMIA" and "DO NOT REMQVE THIS TAC
5t 3/16 inch (4.8 mm) in height. The remaining text shall be in letters of at least

t. The tag shall be either of the following forms:

lag tag having a hole to permit securement to the pewer-supply cord by a p
blent means. The strap shall not be removable withoudt cutting.

ag-type cord tag with an adhesive back. The tag.is to be wrapped tightly once

to adhere to the supply cord. The ends of the tag are'to adhere to each other and prg

The r

pquired markings are to be positioned on the{projecting flag portion of the tag.

The permangnce of the warning tag shall be determined in accordance with Test for Permar

Tag, Section

Exception:
‘HYPERTHE

54.

f the heater wattage is cless than 850 watts, the markings in 69.1
RMIA” may omitted.

69.2 Excep
employ the f

t for a ceiling-hung.heater, a heater of the radiant type having a visibly glowing
llowing or equivalent instructions:

“WARNING - TO' REDUCE THE RISK OF FIRE AND HYPERTHERMIA:

1) Do| not place any objects such as furniture, papers, clothes, and curtains closer th
m) to| thé\front of the heater and keep them away from the sides and rear when
pluggedin

e tag shall to
o incorporate
he marking is
RNING — TO
b!I" shall be in
1/16 inch (1.6

astic strap or

around and is
ject as a flag.

ence of Cord

reference to

element shall

an 3 feet (0.9
the heater is

2) Do not place the heater near a bed because objects such as pillows or blankets can fall off the

bed a

nd be ignited by the heater.

3) Always unplug heater when not in use.

4) Always plug heaters directly into a wall outlet/receptacle. Never use with an extension cord or
relocatable power tap (outlet/power strip).

5) Check your heater cord and plug connections. A loose fitting outlet can cause the plug to
overheat or cause a fire. Be sure plug fits tight in the outlet. Check frequently during use to make
sure plug and outlet are not hot. If so, discontinue using heater and have outlet replaced by a
qualified electrician.

Note: Heaters draw more current than small appliances, overheating of the outlet may occur even if it has not occurred with
the other appliances.
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6) Hyperthermia can result in death. Use caution when operating the heater to avoid overheating
that can occur in infants or individuals with reduced physical, sensory, or mental capabilities.

DO NOT REMOVE THIS TAG!"

Exception No 1: The marking of "3 feet" in the above marking may be reduced if the marking is revised to
replace the words "WARNING — TO REDUCE THE RISK OF FIRE AND HYPERTHERMIA" with
"DANGER — TO AVOID FIRE AND HYPERTHERMIA."

Exception No 2: If the heater wattage is less than 850 watts, the references to “HYPERTHERMIA” and
item (6) may be omitted.

69.3 A heat
or equivalent

"WAR

1) Alw
reloca

2) Ch

br, of other than the radiant type having a visibly glowing element, shall employ
nstructions:

NING — TO REDUCE THE RISK OF FIRE AND HYPERTHERMIA:

ays plug heaters directly into a wall outlet/receptacle. Never use with an exte
fable power tap (outlet/power strip).

bck your heater cord and plug connections. A loosé€ fitting outlet can causs

overhegat or cause a fire. Be sure plug fits tight in the outlet.)Check frequently during

sure [
qualifi

Note: H
the othd

3) Alw

4) Do
dropp
exami

5) Do
coveri
where

ed electrician.

paters draw more current than small appliances, overheating of the outlet may occur even if it has n
r appliances.

ays unplug heater when not in use.

not operate heater with a damaged cord or plug or after the heater malfunctio
bd or damaged in any manner. Discard heater or return to an authorized servi
hation and/or repair.

not run cord under“carpeting. Do not cover cord with throw rugs, runnef
ngs. Do not route\cord under furniture or appliances. Arrange cord away from tra
it will not be tripped over. (This item may be omitted for ceiling-hung heaters).

6) Hyperthermia<can result in death. Use caution when operating the heater to avoid

that c3

DON

n occurin infants, or individuals with reduced physical, sensory, or mental capa

DT.REMOVE THIS TAG!"

the following

hsion cord or

the plug to
use to make

lug and outlet are not hot. If so, discontinue using heater and have outlet re¢placed by a

ot occurred with

hs, has been
ce facility for

s, or similar
ffic area and

overheating
ilities.

Exception: If the heater wattage is less than 850 watts, the markings in 69.3 reference to
“HYPERTHERMIA” and item (6) may be omitted.


https://ulnorm.com/api/?name=UL 1278 2022.pdf

FEBRUARY 21, 2022 UL 1278 109

SUPPLEMENT SA — CERTAIN RADIANT ROOM HEATERS
INTRODUCTION
SA1 Scope

SA1.1 These requirements apply to movable electric room heaters of the radiant type as described in
SA1.2. These requirements add to the applicable requirements in the body of this Standard.

SA1.2 A heater covered by these additional requirements shall comply with all of the following items:

a) The enclosure, excluding a projecting guard or support, shall be less than 5 inches (127 mm) in
depthf

b) The ratio of the heater's overall length to height, excluding handles, shall be fore than 2 to 1, or
3 to 1[for a heater higher than 2 feet (610 mm).

c¢) A heater shall have a visibly glowing heating element as defined in 3,24.

d) The heater shall not be sold or recommended for use as a basebodard heater.
CONSTRUCITION
SA2 Enclosure
SA2.1 General

SA2.1.1 An electrical part shall be so located or enclosed that protection against unintentional contact
with any unirfsulated live part is provided. Insulated’motor brush caps do not require additional enclosures.

SA2.1.2 Indetermining if an opening in an‘enclosure is acceptable, consideration is to be given to:
a) The proximity of any uninsulated’live part and

b) Thie possibility of the emission of burning insulation, molten metal, and the lik¢ through the
opening.

SA2.1.3 A moving part such as a fan blade, blower wheel, pulley, or belt that may cause injury shall be
enclosed or Tuarded.

SA2.14 If
persons:

he rémoval of a door, panel, or shield exposes a moving part that involves rigk or injury to

a) The opening or removal of the door, panel, or shield shall require the use of a tool,
b) An interlocking device shall shut off the mechanism, or

c) A warning marking shall be displayed in letters not less than 1/8 inch (3.2 mm) high that reads
essentially as follows:

DANGER - Moving parts inside that involve risk or injury to persons. Shut off the
(equipment) before (removing-opening) this (cover-door).

SA2.1.5 The distance from an opening in a required guard or enclosure to the moving part mentioned in
SA2.1.3 shall be in accordance with Table SA2.1 but the minor dimension of the opening shall not in any
case exceed 1 inch (25.4 mm). For an opening having a minor dimension intermediate between two of the
values included in Table SA2.1, the distance from the opening to the moving part shall be not less than
that found by appropriate interpolation between the corresponding values in the right-hand column of
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Table SA2.1. The minor dimension of the opening is determined by the largest hemisphe
cylindrical probe that can be inserted through the opening with a force of 5 pounds (22.2 N).

rically tipped

Table SA2.1
Openings

Minor dimension of opening Minimum distance from opening to moving part

inches ? mm inches mm

1/4 6.4 1/2 12.7

3/8 9.5 1-1/2 38.1

1/2 12.7 2-1/2 63.5

3/4 19.1 2-1/2 114

1 254 6-1/2 165

@ Openingg less than 1/4 inch (6.4 mm) are not to be considered.

SA2.1.6 If ¢
including baff

moving part cannot be contacted through the opening because’ of fixed
es, compliance with SA2.1.3 and SA2.1.5 is not required.

SA2.1.7 A
operation and

art of a heater such as an enclosure, frame, guard, or handle that is subject
user servicing shall be free of sharp corners, edges, or projections.

SA2.1.8 A handle intended to support or carry more than 20{pounds (9.10 kg) shall ha
surface at least 4 inches (102 mm) long.

SA2.1.9 A handle shall be fastened so that it cannot be partly or completely removed withou
tool.
SA2.1.10 Ajhandle used for support of a movable heater shall be able to sustain four times

the heater. The appropriate load shall be unifermly applied over a 3-inch (76-mm) length at
the handle, gradually increased to the testwalue over a period of 5 to 10 seconds, and mair
test value for| 1 minute. The load shall‘be“supported with no evidence of damage to the ha
separation, cfacking, or permanent deformation. For this test the heater may be inverted and
that the test weight can be appliedidirectly to the handle.

SA2.1.11 If jmore than on€_handle is furnished on the heater, the load indicated in SA2.
distributed bg¢tween the _handles. The distribution of the load shall be determined by m
percentage of the weight.of the heater supported by each handle with the heater in the no
condition.

SA2.1.12 Ifp.heater n be carried b

components,

to contact in

e a gripping

t the use of a

the weight of
the center of
tained at the
ndle such as
supported so

.10 shall be
easuring the
rmal carrying

y one handle

is furnished with more than one handle and the heater ca

alone, each handte

SA2.2 Guards

SA2.2.1

A slot opening in the outer enclosure of a heater, if more than 6 inches (152 mm) in length, shall

be provided with wire guards or the equivalent at intervals such that no section of the slot is uninterrupted

for a distance of more than 6 inches (152 mm).

Exception: The guard is not required on a heater that complies with the requirement in SA14.1.

SA3 Stability

SA3.1

a) Tipped in any direction to an angle of 10 degrees from horizontal, or

A movable heater shall return to its intended at-rest position on a level surface after being:
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b) Subjected to a force of 25 percent of the weight of the heater externally applied in a horizontal
direction to the point on the heater providing the greatest tendency to overturn it.

SA3.2 The test is to be conducted on the unit when placed under the most unfavorable conditions. The
heater shall be arranged with all doors and other appurtenances in the position tending to decrease
stability. The legs or other points of support may be blocked to prevent the unit from sliding during the

application of the externally applied force.

SA4 Suppl

SA4.1

y Connections

A movable heater shall be provided with a directly attached flexible cord and an attachment plug.

The exposed length of the cord (including fittings) shall not be less than 6 feet (1.8 m) and not more than 8

feet (2.4 m).

SA4.2 The

flexible cord shall be as indicated in Table SA4.1 or shall be of an equivalenbtyp

Table SA4.1
Acceptable types of cord

D

Templerature of more than 121°C (250°F) on any

Temperature of 121°C (250°F) or less on all

urface likely to be contacted by cord likely to-be contacted by cord?

surfaces

HPD, HPN, HSJO, HSJ SP -2, SPT-2,"SVO, SV, SVTO, SVT, SJO,

SJT

J, SJTO,

2 Cords o

the types indicated in the first column may also be used.

SA5

SA5.1 The
when consid
with respect
likely to be s
less than 1/6

SA5.2 The
temperature

SA6 Auton

Internal Wiring

internal wiring shall consist of wires.of the size and type rated for the particulz
bred with respect to the temperature and voltage to which the wiring is likely to
to its exposure to oil or greasejand with respect to other conditions of service
ibjected. The thickness of thetinsulation shall be 1/32 inch (0.8 mm) except that
4 inch (0.4 mm) if the wire'issprovided with a braid or jacket not less than 1/64 ing

imit applicable to/that material.

natic Controls and Control Circuits

SA6.1 Ifa
wording (su
"off," it shall

f as_"no heat," "cold," "O" or similar wording) that conveys the same meanin

r application,
be subjected,
to which it is
it may be not
h (0.4 mm).

temperature limit marked on the insulation of an insulated conductor shall ngt exceed the

mperature control, mode control, or both in a heater has a marked "off" positiq

isconnect the element or elements it controls from all ungrounded conductors

n, or another
as the word

Srof the power-

supply circuit when placed in that position, that is, when not cycling.

SAG6.2

If a temperature control has a marked position as described in SAG.3, it shall not function as a

temperature control — that is, it shall not respond to temperature changes — while the actuating members is
in that position.

SA6.3 The

requirement in SA6.2 applies to a temperature control that is marked:

a) With an "off" position, or

b) With another wording (such as "no heat," "cold," "O" or similar wording) that conveys the same

mean

ing as the word "off."

SA6.4 A temperature regulating control that does not reclose (remains open) when cooled to a
temperature of minus 35°C (minus 31°F) is acceptable with respect to the requirements in SA6.2.
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SA6.5 A temperature-limiting control shall be acceptable for use with baseboard heaters and shall not

function during the temperature test.

SA7 Spacings

SA7 A1

Exception: The spacings specified in Table SA7.1 and Table SA7.2 do not apply to the inherent spacings
of a component part of a heater. Such spacings are judged under the requirements for the component in

question. See 4.1.

Spacings in a heater shall be in accordance with Table SA7.1 and Table SA7.2.

Fabte-SAT4
Minimum al:ceptable spacings at field-wiring terminals and at fuseholders and thermAI cutoffs®?
Potential Through air Over the surfgce
involved, . .

Phrts involved volts inch mm inch mm
Between liye metal parts of 0-250 1/4 6.4 3/8 9.5
opposite pplarity; and between a
live metal part and a dead metal
part, otherfthan the enclosure,
which may be grounded 251 -600 3/8 9.5 12 12.7
Between g live metal part and the 0-600 1/2 12.7 1/2 12.7
enclosure
@ The spadings do not apply to connecting straps or busses extending.away from wiring terminals, fuseholders pr
thermal cuoffs. Such spacings are to be evaluated under Table SA7,.2.

b Applies td the sum of the spacings involved where an isolatedhdead part is interposed.
o _ Table SA7.2 _
Minimun acceptable spacings through:air or over surface at points other than fuseholders,
thermalcutoffs, or inside motors?
Potential involved,
Parts involved volts inch mnp
Between Yninsulated live parts of opposite 0-250 1/16b 1.6
polarity; and between a rigidly mounted
uninsulatef live part and a‘dead metal part cd dq
that either fis exposed for, persons to contact 251-300 1/4% 6.41
or may be grounded
2 If an uninsulated.live’part is not rigidly supported, or if a movable dead metal part is in proximity to an uninsulgted live
part, the cpnstruction shall be such that at least the minimum acceptable spacing is maintained under all operafing and
under all nprmal‘¢onditions of handling.
® The spacing from an uninsulated live part to the metal enclosure shall be not less than 1/4 inch (6.4 mm).
¢ Film-coated-insulated wire is considered to be uninsulated live part. However, a spacing of not less than 3/32 inch or
2.4 mm (over the surface and through air) is acceptable between a dead metal part and film-coated insulated wire rigidly
supported and held in place on a motor coil.
4 A spacing of 1/16 inch (1.6 mm) is acceptable at the heating element only.

PERFORMANCE

SA8 General

SA8.1

detached, the tests are to be conducted with the legs in place, as well as detached.

With respect to footnote b to Table SA9.1, if a heater is intended to be shipped with the legs
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SA8.2

If the removal of feet or other supports results in operation of protective devices during the

temperature test, such operation is not considered to be unacceptable if, when the test is repeated with

the parts repl

aced in the intended manner, there is no operation of the protective devices.

SA9 Normal Temperature Test

SA9.1

SA9.1.1

General

angle as described in SA9.1.2.

For both normal temperature and abnormal operation tests, the heater is to be located in a wall

SA9.1.2 A heater is to be placed in the intended manner against the black-painted surface of a wall

consisting o
vertical wooq
form a 90 de
than 2 feet (
sides of the
maximum he

SA9.1.3 Th
accordance

SA9.14 A
following.

a) If

supp(q
the cq

b)Ifg

the flpor under the heater, the test shall be made with such material as close to the

heate

SA9.1.5 To
specified in

SA9.2 Nor

SA9.21 A
temperature
employed in
SA9.1.

378 inch (9.5 mm) thick plywood fastened to both shorter sides of trade siz
en studs on 16 inch (0.4 m) centers. Two or more such walls are to be fasten
gree angle, and the height and length of the walls are to be such that they e
D.6 m) beyond the physical limits of the heater. The heater is to be located a
wall angle as its construction permits, and it is to be so placed felative to
ating occurs on the latter.

e temperature limiting control of a heater shall not function.when the heater i
vith SA9.1.4.

heater shall be tested under the applicable conditions in accordance with SA|

carpeting or equivalent material can be laid_flat on the floor under the heater
rting legs, the heater shall be tested with such materials so placed and pushed
nstruction permits.

uards or other design features prevént carpeting or equivalent material from be

r construction permits.

simulate carpeting, 3/4 inch (19 mm) thick felt pads are to be used and are to
A9.1.4.

mal temperature

heater, when tested under the conditions described in this section, shall
at any (paint sufficiently high to constitute a risk of fire or to affect injuriously
the heater, nor show temperature rises at specific points greater than those indi

2 by 4 inch
d together to
tend not less
5 close to the
he walls that

S operated in

D.1.2 and the

between the
bs far back as

ng laid flat on
heater as the

be located as

not attain a

any material
cated in Table

SA9.2.2 All values in Table SA9.1 are based on an assumed ambient (room) temperature of 25°C (77°F),
but a test may be conducted at any ambient temperature within the range of 10 — 40°C (50 — 104°F).
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_ Table SA9.1 _
Maximum acceptable temperature rises
Materials and component parts °C °F

1. Any point on a surface adjacent to a cord-connected heater (including the
surface on which the heater is supported), and a metal surface of a heater at the
point of contact with the test surface. 65 117
2. Knobs and handles, or buttons likely to be contacted by the user and the
surfaces likely to be contacted by hands or fingers in grasping handles or
buttons.2?

a. Metal surface 35 63

b. Nonmetallic surface® 60 108
3. All exposed exterior surfaces of heaters,excluding the grille and its immediate 60 108
surroundir‘I?:]-Psurface,d that are not defined by item 2.be
& Points likely to be contacted by a hand or fingers include those points on the gripping surface and adjacentsurfaces
close enoygh to be touched while supporting the heater in the intended manner. The length of a normal‘gripping surface
is to be copsidered 4 inches (102 mm). Points on a surface are not to be considered likely to be contacted if prqtected by

a barrier npt less than 5/8 inch (15.9 mm) wide on which the temperature rise does not exceed the Value indicaled in

item 3 or iffla through-air spacing of not less than 1-1/2 inches (38 mm) is provided from the gripping surface to
part.

® For movgble heaters that are shipped with the legs detached, these temperature limitations are applicable on
the heaterlis operated with the legs in place.

¢ A knob, Handle, or button made of nonmetallic material that is plated or clad with métal having a thickness of
(0.13 mm)|or less is considered to be and is judged as a nonmetallic part.

4 The grilld and its immediate surrounding surface is that part of the enclosure.with openings through which hed
passes anfl the surrounding area within 1 inch (25 mm) over surface of theQuter boundary of the grille. The ter
limit does hot apply to this area as defined by application of the disc gauge described in note ©.

¢ Exposed|exterior surfaces are to be defined as the surfaces making‘contact with a circular disc gauge 8 inchg
mm) in diameter and 1/16 inch (1.6 mm) thick when the gauge is-talled around the contour of the heater, perpe
to the horizontal axis of the heater. This determination is to be ‘fmade with the heater unmounted, but is to exclu
surfaces irj contact with the intended mounting surfaces of the heater.

he hot
y when
.005 inch

ted air
hperature

s (203
hdicular
fle those

SA10 Padded Surface and Blanketing Test

SA10.1 Wh

bn tested in accordance with-SA10.2 and SA10.3, a heater shall not cause the

felt, blanket material, or wood to glow ‘orflame.

SA10.2 AW
with a doubld
construction

maximum he
above the tog
1/2 inch (12.]
surface is to

pod surface coverediwith a 1 inch (25.4 mm) thick felt pad, and with the pad, in

layer of cheeSecloth, is to be supported in a vertical position as near the h
f the latter permits. The heater sections are to be covered to such an extent g
bting of the ‘cheesecloth, and the padded surface is to extend at least 3 inc
surface of-the heater. During the test, the covered wood surface is to be move
[ mm)-away from its initial position to determine the effect of further ventilatio
bessufficiently rigid construction so that it does not change shape (bow or war

cheesecloth,

urn, covered
eater as the
s to produce
nes (76 mm)
i horizontally
n. The wood
p) during the

test.

SA10.3 While still operating as described in SA10.2 with the padded vertical surface in its initial position
in front of the heater, four thicknesses of loosely folded cotton blanket material are to be introduced into
the space between the vertical padded surface and the vertical wall on which the heater is mounted so that
the upper slot of the heater is blocked. To produce the most adverse operating condition, the folded
blanket material is to be located so that any sensing device provided is exposed. A length of folded
material up to a maximum of 80 inches (2.03 m) is to be used, but a shorter length of the material may be
introduced into space at any one time to obtain the most adverse operating conditions possible. Operation
in any one blocked condition is to be continued until constant temperatures are obtained, or until glowing
or flaming of the cotton blanket, material results. A typical test setup is shown in Figure SA10.1.
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