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INTRODUCTION

1 Scope

1.1 These requirements cover heating appliances rated at 600 V or less for use in unclassified locations

in accordance with the National Electrical Code (NEC), ANSI/NFPA 70.

1.2 These requirements do not cover electric heating equipment or appliances that are covered by
individual requirements that are separate from this Standard.

1.3 For the purposes of this Standard, a heating appliance is defined as an electrically energized product

that directly o

rindirectly generates heat to perform its intended function

1.4 These r
space heating

bquirements also cover electrically energized products that generate steam

for other than

purposes and have an electrical power rating of 15 kW or less per steam gengrating vessel.

1.5 Except as noted for steam-bath generators, steam generating products of‘the type dgscribed in 1.4

having an el
evaluated by
834.

1.6 Each st
shall also be

2 Glossary

2.0 CHARC
for heating c
electrically he

2.1 FLEXIB
enclosure (en

2.2 HYBRID
mains-plus-b4g
requirements

!

1.7 These requirements do not cover charcoal ignitors that have an integral electrically hes

pctrical input power rating of more than 15 kW per steam\génerating ves
he requirements in the Standard for Heating, Water Supply;.and Power Boilerg

am generating vessel in a multi-vessel unit shall comply with these requiremn
rovided with the marking in 53.42.

DAL IGNITORS — A handheld wand type of appliance with exposed sheath hg
parcoal within a non-electric/grill. This does not include charcoal igniters w
ated vessel for charcoal'preparation.

|E PET HEATINGYMATS/PADS — A pet heating mat/pad which employs
velope) and caf be easily bent or folded for storage.

ADHESIVE GUN — An adhesive gun which can be operated under mains
ttery_inputs. Adhesive guns are also known as “hot melt guns” and “gly
for-hybrid adhesive guns do not currently contemplate battery recharging or t

constructions

2.3

sel are to be
— Electric, UL

ents. The unit

ted vessel.

bating element
ith an integral

8 non-metallic

5, battery, and
e guns”. The
fickle charging

heating elements are immersed in the water.

INSTANTANEOUS WATER HEATER, BARE-ELEMENT — A water heater in which uninsulated

2.4 PET HEATING MATS/PADS — A heating appliance intended to provide warmth to a pet. Such a
device may be used with or without additional fabric and fill based bedding.

2.5 RIGIDLY ENCLOSED PET HEATING MATS/PADS — A pet heating mat/pad which employs a stiff
thermoplastic enclosure or metal enclosure such that the appliance can not be folded or rolled for storage
when not in use.

2.6 SEMI-RIGID PET HEATING MATS/PADS — A pet heating mat/pad which employs a thermoplastic
enclosure (envelope) or internal structure that allows the appliance to be rolled but not easily folded for
storage.
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3 Units of M

3.1

easurement

approximate information.

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

3.2 Unless indicated otherwise all voltage and current values mentioned in this Standard are root-mean-

square (rms).

4 Undated References

4.1
interpreted as

eferring to the latest edition of that code or standard

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

CONSTRUCT]
5 General

5.1
with the requ
whetheritis a

52 Only m
heating appli
practicable in

5.3 Ifthe ops
or other gas, (

ON

A heating appliance intended for use in a hazardous location is judged ‘on the basis of i

rements in this Standard, and further appropriate examination and tests
cceptable for the purpose.

nce shall be made and finished with the degrée of uniformity and grade of
well-equipped factory.

?{erials that are acceptable for the particular use shall be used in a heating

ration of a heating appliance involves the generation and confining under pres
onsideration is to be given to the possibility of risk of explosion incident to sy

This applies ip the case of a product having immersed electrodes, where the electrolysis

result in the a
been investigg

5.4 Adhesivg
normal operat

6 Compone

6.1 General

cumulation of oxygen and hydrogen. The product is not acceptable unless it§
ted with respect to any risk.@fexplosion that may be involved.

guns shall be constructed such that adhesive is not discharged on the user’
on.

ts

6.1.1 Except

s compliance
to determine

appliance. A
workmanship

sure of steam
ch operation.
of water may
strength has

5 hand during

as4ndicated in 6.1.2, a component of a product covered by this Standard shd

[l comply with

the requirements for that component as indicated in 6.2.

6.1.2 A component of a product covered by this standard is not required to comply with a specific
requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product,

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

c) Is separately investigated when forming part of another component, provided the component is

used w

ithin its established rating and limitations.

6.1.3 A component shall be used in accordance with its rating established for the intended conditions of

use.
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6.1.4 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 Standard(s) that cover devices
that provide those functions.

Exception: Where the other functions are not required for the application and not identified as part of
markings, instructions or packaging for the appliance, the additional Standard(s) need not be applied.

6.1.5 Unless they also comply with the requirements of 6.2, components complying with standards other
than those cited are not acceptable.

Exception: Other standards for components may fulfill these requirements provided that the standards:

a) Arg
Electri

compatible with the ampacity and overcurrent protection requirements i the National

cal Code, NFPA 70, where appropriate,

b) Cor
Stand

sider long-term thermal properties of polymeric insulating materials in accor¢lance with the

brd for Polymeric Materials — Long Term Property Evaluations, UL 7468, and

nodated in this
with relevant

c) Any

applic
stand4

use limitations of the other standards are identified and appropriately accomn
btion. For example, components intended for industrial~use and complying
rds may assume user expertise not common in constnier applications.

6.1.6 Comppnents not anticipated by the requirements of this Standard, not specifically]
component standard of 6.2, and which pose a potential risk of electric shock, fire or casual
be additionally investigated. Reference to other produ¢t standards is appropriate where th
anticipate normal and abnormal use conditions consistent with the application of this Standa

covered by a
y hazard shall
ose standards
rd.

6.1.7 Comppnents shall not contain mercury,

6.2 Requirgments for Components
6.2.1

Insuldted Wire, Cable and.Cords

6.2.1.1 A card set or power supply cord shall comply with the Standard for Cord Sets and
4

Cords, UL 817.

Power Supply

6.2.1.2 Flex
Flexible cord

ble cord-and cables shall comply with the Standard for Flexible Cords and (
and, _cables are considered to fulfill this requirement when preassembled in

power supply

cord complying with Standard for Cord Sets and Power Supply Cords, UL 817

Cables, UL 62.
a cord set or

6.2.1.3

Internal wiring composed of insulated conductors shall comply with the Standard for Appliance

Wiring Material, UL 758.

Exception No. 1: Insulated conductors complying with the Standard for Thermoset-Insulated Wires and
Cables, UL 44, the Standard for Thermoplastic-Insulated Wires and Cables, UL 83, or other types
specified in Chapter 3 of the National Electrical Code, NFPA 70 complying with the appropriate standard,
need not comply with UL 758.

Exception No. 2: Insulated conductors complying with the Standard for Fixture Wire, UL 66, need not
comply with UL 758.

Exception No. 3: Insulated conductors for specialty applications (e.g. data processing or communications)
need not comply with UL 758.
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6.2.1.4 The requirements for film coated wire and Class 105 (A) insulation systems are not specified.

6.2.1.5 Film coated wire in intimate combination with one or more insulators, and incorporated in an
insulation system rated Class 120 (E) or higher, shall comply with the magnet wire requirements in the
Standard for Systems of Insulating Materials — General, UL 1446.

6.2.2 Attach

6.2.2.1

ment Plugs, Receptacles, Connectors and Terminals

Attachment plugs (including appliance and flat iron plugs) and receptacles that may be detached

during use shall comply with the Standard for Attachment Plugs and Receptacles, UL 498, or as
appropriate, the Standard for Plugs, Receptacles and Cable Connectors of the Pin and Sleeve Type, UL

1682.

Exception No.
with UL 498 o

Exception No
Standard for |
1682.

6.2.2.2 Elect
Electrical Quia

Exception: EI
Connectors, U
Wire Connect
Aluminum and

6.2.2.3 Insul
Standard for
Section 16.

6.2.2.4 Term
appropriate be

6.2.3 Switch

6.2.3.1 Switg

1: Attachment plugs that are integral to cord sets and power supply cordsine
UL 1682.

2: Multi-pole connectors that may be detached during field wiring that co
hsulated Multi-Pole Splicing Wire Connectors, UL 2459 needniet comply with

rical splices and connections accomplished via deyigces complying with the
k — Connect Terminals, UL 310.

bctrical connections accomplished via devices complying with the Stand
L 486A-486B, the Standard for Splicing Wire Connectors, UL 486C, the Stand
or Systems, UL 486D, or the Standard for Equipment Wiring Terminals
or Copper Conductors, UL 486E.

bted splices complying with thevStandard for Splicing Wire Connectors, UL

indicated as suitable for field wiring.
es

hes shall comply with the Standard for Switches for Appliances — Pa

Requirements

bd not comply

mply with the
UL 498 or UL

Standard for

ard for Wire
ard for Sealed
for Use with

U86C, (or the

Flectrical Quick-Connect Terminals, UL 310, are considered to fulfill the r¢quirement of

nal blocks shall -Comply with the Standard for Terminal Blocks, UL 1059, and where

it 1: General

UL 61058-1.

Exception No. 1: Switches that comply with the Standard for General Use Snap Switches, UL 20; the
Standard for Clock-Operated Switches, UL 917; the Standard for Automatic Electrical Controls — Part 1:
General Requirements, UL 60730-1, with the Standard for Automatic Electrical Controls for Household
and Similar Use; Part 2: Particular Requirements for Timers and Time Switches, UL 60730-2-7; or the
Standard for Nonindustrial Photoelectric Switches for Lighting Control, UL 773A, are considered to fulfill
this requirement.

Exception No. 2: Circuit breakers that comply with the Standard for Molded-Case Circuit Breakers,
Molded-Case Switches and Circuit-Breaker Enclosures, UL 489, need not comply with UL 61058-1.

Exception No. 3: Switching devices that comply with appropriate 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 UL 61058-1.
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Exception No. 4: Switching devices that comply with Sections 26 and 43 need not comply with UL 61058-

1.

6.2.4 Low-Voltage Circuit Transformers

6.2.4.1

A transformer complying 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, need not comply with 14.4.2.

6.2.5 Light Sources and Associated Components

6.2.5.1 La

i " |

comply with the Standard for Lampholders, UL 496. Lampholders forming part of a luminairg

with an appro

6.2.5.2 Ligh
Standard for
complies with

priate luminaire standard are considered to fulfill this requirement.

ing ballasts shall comply with the Standard for Fluorescent-LampyBallasts,
High-Intensity Discharge Lamp Ballasts, UL 1029. Ballasts forming part of a
an appropriate luminaire standard are considered to fulfill this\xtequirement.

Exception: Ballasts for other light sources shall comply with the appropriate standard(s)

comply with {
6.2.5.3 Ligh

(LED) Equipn
that complies

Exception: In|
purposes neg

6.2.6 Heatir

6.2.6.1 Insu

L 935 or UL 1029.

emitting diode (LED) light sources shall comply with the Standard for Light
hent For Use In Lighting Products, UL 8750, LED light sources forming part
with an appropriate luminaire standard are(considered to fulfill this requiremen

tividual LED light sources mounted<on printed wiring boards and intendea
d not comply with UL 8750.

g Devices

ated heating wire shall comply with the Standard for Appliance Wiring Materia

6.2.6.2 Thelmistor-type heaters (e.g. PTC heater) shall comply with the Standard for TH

Devices, UL 1

Exception: Fd
minimum 6,0(

434.

r an indeor household handheld glue gun, the heater endurance is required to
0 cycles with respect to Table 15.1 the Standard for Thermistor-Type Devices,

ot lamp) shall
that complies

UL 935, or the
luminaire that

and need not

Emitting Diode
of a luminaire
"

for indicating

, UL 758.

ermistor-Type

comply with a
UL 1434.

6.2.6.3 A flexible heating device shall comply with applicable requirements in the Standard for Electric

Heating Pads

, UL 130.

6.2.7 Controls

6.2.7.1

Application Guide, UL 60691.

A thermal cutoff shall comply with the Standard for Thermal-Links — Requirements and

6.2.7.2 Except where superseded in this standard, a temperature control that complies with the
construction requirements of the Standard for Temperature-Indicating and -Regulating Equipment, UL
873; the Standard for Limit Controls, UL 353; or the Standard for Automatic Electrical Controls — Part 1:
General Requirements, UL 60730-1, and the Standard for Automatic Electrical Controls — Part 2-9:
Particular Requirements for Temperature Sensing Controls, UL 60730-2-9, is considered to comply with
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the construction requirements of this standard. See Testing of Component Switches and Control Devices,

Section 43 for

performance requirements.

6.2.8 Cord Reel

6.2.8.1
UL 355.

6.2.9 Overcurrent Protection

6.2.9.1

A cord reel shall comply with “special use cord reel” requirements of the Standard for Cord Reels,

Fuses shall comply with the Standard for Low-Voltage Fuses — Part 1: General Requirements, UL
248-1, and the_applicable subsequent part (e g Ul 248-5) Defined use fuses that comply

ith UL 248-1

and another a

6.2.9.2 Fuse
4248-1,and a

6.2.9.3 Circy
Switches and

Exception: Cin
Breakers For |

6.2.9.4 Circd
electrical shoc

6.2.10 Grou

6.2.10.1 Gro
the Standard f]

6.2.10.2 App
comply with
considered an
NFPA 70.

6.2.10.3 Equ

ppropriate standard for the fuse are considered to fulfill this requirement.

holders shall comply with the Standard for Fuseholders — Part 1: General Req
pplicable subsequent part (e.g. UL 4248-9).

it breakers shall comply with the Standard for Molded-Case, Circuit Breakers,
Circuit-Breaker Enclosures, UL 489.

cuit breakers used in telecommunications circuitry that comply with the Stand
se in Communications Equipment, UL 489A, needuiot comply with UL 489.

it breakers having integral ground fault cireuit interrupter capability for prots
k shall additionally comply with the Standard for Ground-Fault Circuit-Interrupt

hd-Fault, Arc-Fault and Leakage Current Detectors/Interrupters

und-fault circuit-interrupters (GFCI) for protection against electrical shock sha
br Ground-Fault Circuit-Intefrupters, UL 943.

liance-leakage-current ‘interrupters (ALCI) for protection against electrica
the Standard for~Appliance-Leakage-Current Interrupters, UL 943B. An
acceptable substitute for a GFCI when a GFCl is required by the National El

ipment..ground-fault protective devices shall comply with the Standard for

Sensing and R

Circuit-Interrupters, UL 943.

elaying Equipment, UL 1053, and applicable requirements of the Standard for

lirements, UL

Molded-Case

ard for Circuit

bction against
ers, UL 943.

Il comply with

shock shall
ALCI is not
ectrical Code,

Ground-Fault
Ground-Fault

6.2.10.4 Arc-fault circuit-interrupters (AFCI) shall comply with the Standard for Arc-Fault Circuit-

Interrupters, U

L 1699.

6.2.10.5 Leakage-current detector-interrupters (LCDI) and any shielded cord between the LCDI and

appliance shal
6.2.11 Powe

6.2.11.1

| comply with the Standard for Arc-Fault Circuit-Interrupters, UL 1699.

r Supplies

6.2.11.2 A non-Class 2 power supply shall comply with one of the following:

a) Standard for Power Units Other Than Class 2, UL 1012; or

A Class 2 power supply shall comply with the Standard for Class 2 Power Units, UL 1310.
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b) Standard for Information Technology Equipment — Safety — Part 1: General Requirements, UL
60950-1; or

c) Standard for Audio/Video, Information and Communication Technology Equipment — Part 1:
Safety Requirements, UL 62368-1.

6.2.11.3 Limited Power Source (LPS) power supplies shall comply with the Standard for Information
Technology Equipment — Safety — Part 1: General Requirements, UL 60950-1 or the Standard for
Audio/Video, Information and Communication Technology Equipment — Part 1: Safety Requirements, UL
62368-1.

6.2.12 Supplemental Insulation, Insulating Bushings and Assembly Aids

b not specified
s Standard. In

6.2.12.1 Thl requirements for supplemental insulation (e.g. tape, sleeving or tubing))ars
unless the ingulation or device is required to fulfill 14.3.3 or a performance requirement-of th
such cases:

a) Slegving shall comply with the Standard for Coated Electrical Sleeving, UL 1441,

b) Tub

6.2.12.2 Wif
Standard for |

6.2.12.3 Ins
are considers

Relief Test) may still need to be performed to confirm the combination of the insulating bu

supporting pa
6.2.13 GasH

6.2.13.1 Ga
considered to

6.2.14 Printed Wiring Boards

6.2.14.1 Pri
otherwise spe

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

e positioning devices shall comply with Sections 15%and 17. A device that cor
Positioning Devices, UL 1565, is considered to fulfill4his requirement.

Llating bushings that comply with the Standard for Insulating Bushings, UL §
d to fulfill the requirements of this Standard. Tests specified in this standa

It are suitable.
ets and Seals

skets and seals that comply with the Standard for Gaskets and Seals,
fulfill the requirements of 36.1.4 and 36.1.5.

nted wiring{boards shall comply with the Standard for Printed-Wiring Boards, U
cified,'the flammability class shall be that specified for insulating materials.

nplies with the

535, and 6.1.3
rd (e.g. Strain
shing and the

UL 157, are

L 796. Unless

7 Frame an

7.1

d Enclosure

The frame and enclosure of a heating appliance shall be strong and rigid to resist the abuses to be

encountered during intended use. The degree of resistance inherent in the product shall preclude total and
partial collapse with the attendant reduction of spacings, loosening or displacement of parts, and other
defects which alone or in combination constitute an increase in the risk of fire, electric shock, or injury to
persons.

7.2 Pet heating mats/pads are evaluated as follows:

a) Rigidly enclosed pet heating mats/pads are evaluated to the applicable requirements detailed in
this Standard.

b) Semi-rigid pet heating mats/pads are evaluated to the applicable requirements detailed in this
Standard including the performance testing of 32.2, Sections 36.14 and 37; and the construction
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requirements for Envelope and Insulation in Sections 6 and 7 of the Standard for Electric Heating
Pads, UL 130. These appliances are for indoor use only.

c) Flexible pet heating mats/pads are evaluated to the applicable requirements of this Standard
including the performance test of Section 37; and the Standard for Electric Heating Pads, UL 130.
These appliances are for indoor use only.

Exception: Flexible pet heating mats/pads are not required to comply with the marking
requirements in 46.2 — 46.12 in the Standard for Electric Heating Pads, UL 130.

7.3 A vaporizer water reservoir of glass or similar material that might, upon breaking, cause skin
lacerations shall be resistant to thermal-shock and impact.

7.4 A heatin
that shall hou
mentioned in |
If a heater is
enclosure sha
any necessary

7.5 If openin

) appliance shall be provided with an enclosure of material acceptable for th
se all electrical parts, except a supply cord and a recessed open-wire“ele
5.3, that may result in risk of electric shock or injury to persons under any co
for permanent installation (intended for permanent connection to)the powe
| be provided with means for mounting in the intended manner and shall be

fittings, such as brackets, hangers, or the like.

gs for ventilation are provided in the enclosure of a heating appliance or in

mounted component intended for permanent connection to the power supply, they shall be S

they will not ve
spaces in the

nt into concealed spaces of a building structure, such as into false-ceiling spa
vall, and the like, when the product is installed.

7.6 Among the factors when an enclosure is being congidered for acceptability, are its:

a) Phys

b) Res

bical strength;

stance to impact;

c) Moigture-absorptive properties;

d) Conm
e)Res

f) Res
conditi

For a nonmetg

bustibility;

stance to corrosion; and

bns of use,

lic:enclosure, all of these factors are to be considered with respect to thermal

e application,
tment unit as
hdition of use.
r supply), the
urnished with

an externally
o located that
te, into hollow

stance to~distortion at temperatures to which the enclosure may be sulbjected under

nging.

7.6A With respect to 7.6, thermoset materials are considered suitable with respect to thermal aging if:

a) The thermoset material does not exceed 150°C (302°F) when subjected to the Normal
Temperature Test the Normal Temperature Test, Section 36; or

b) The thermoset materials need not be subjected to the relative thermal capability requirements of
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C. For a
thermoset material operating at a temperature above its temperature rating, the Thermal
Degradation Test of Section 49A, shall be conducted.

7.6B A nonmetallic enclosure, shall comply with the enclosure requirements in the Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C. A metal enclosure or shall be
tested in accordance with Resistance To Impact Tests, Section 40.
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7.7 A polymeric enclosure of outdoor use equipment shall comply with requirements contained in the
Standard for Polymeric Materials — Use in Electrical Equipment, UL 746C, outdoor use requirements.

Exception: Enclosures identified as 3R enclosures complying with the Standard for Enclosures for
Electrical Equipment, Non-Environmental Considerations, UL 50, or the Standard for Enclosures for
Electrical Equipment, Environmental Considerations, UL 50E, are considered to comply with this
requirement.

7.8 Outdoor use equipment shall be subjected to the Test of Insulation Resistance and Leakage Current
as a Result of Moisture, Section 37, with acceptable results.

7.9 The enclosures of semi-rigid enclosed and flexible pet heating mats/pads shall have a minimum V-2
enclosure.

Exception: S@mi-rigid enclosed and flexible pet heating mats/pads may employ a HB|enclo$ure material if
they comply With alternative path requirements detailed in the Standard for Polymeric Materials — Use in
Electrical Equipment Evaluations, UL 746C.

7.10 Rigid molded enclosure parts of a semi-rigid enclosed or flexible¢pet’heating mat/paf shall comply
with the requirements in the Standard for Polymeric Materials — Use in-Electrical Equipment Evaluations,
UL 746C.

7.11 Cast- and sheet-metal portions of the enclosure shallzbe no thinner than indicatefd in Table 7.1
unless the englosure complies with 7.6 and 7.12.

Table 7.1
Minimum acceptable thicknesses of enclosure material

At small, flat, unreinforced
surfaces and at surfaces that
are reinforced by curving,
ribbing and the like or are
otherwise of ashape and/or | At surfaces to which a wiring
size to provide physical system is to be connected in At relatively large
strength the field unreinforced flat surfaces
Metal inches (mm) inches (mm) inches (mm)
Die-cast 3/64 (1.2) - - 5/64 (2.0)
Cast malleable |ron 1/16 (1.6) - - 3/32 (2.4)
Other cast metd| 3/32 (2.4) - - 1/8 (3.2)
Uncoated sheet steel 0.0267 (0.66)? 0.032 (0.81) 0.026 (0.66)
Galvanized sheet steel 0.0292 (0.74)° 0.034 (0.86) 0.029 (0.74)
Nonferrous sheet 0.036% (0.91)? 0.045 (1.14) 0.036 (0.91)
metal

@ Thinner sheet metal may be employed if found to be acceptable when the enclosure is judged under considerations such as
those mentioned in 7.6.

7.12 In addition to the factors in 7.6, an enclosure of sheet metal is to be considered with respect to its
size and shape, the thickness of metal and the intended use of the product.

7.13 Electrical parts of a heating appliance, including open-wire elements, shall be so located or
enclosed that protection against unintentional contact with uninsulated live parts will be provided (see also
25.6). Insulated motor brush caps do not require additional enclosure.
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7.14 The enclosure shall be such that molten metal, burning insulation, flaming particles, or the like, is
not likely to fall on combustible materials, including the surface upon which the enclosure is supported.

7.15 The requirement in 7.14 necessitates use of a barrier of metal, phenolic, urea, ceramic or similar

material:

a) Under a motor unless:

b) Und
Refere

7.16 The red
individually an
component is
An opening in

made splices ¢r overload or overcurrent protective devices.

7.17 The ba
shall not have
the like, may H

each of the following fault conditions:

1) The structural parts of the motor or of the product provide the equivalent of such a barrier.

2) The protection provided with the motor is such that no burning insulati

on or molten

material falls to the surface that supports the product when the motor is energized under

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 th
to both temperature and current) that restricts the temperature of the motor
becoming more than 125 °C (257 °F) under the maximum load under which t
without causing the protector to cycle, and from becoming more than 150 °G
the rotor of the motor locked.

4) The motor complies with the requirements-for impedance-protected motors

er wiring, unless it complies with the V\W-1 (Vertical-Specimen) Flame Test dg
hce Standard for Electrical Wires, Cables, and Flexible Cords, UL 1581.

uirement in 7.14 also necessitates that a switch, transformer, relay, solenoid,
d completely enclosed except at terminals, unless it can be shown that malfi

the bottom of the engclosure is not acceptable if it is located directly below fie
rier mentioned ‘in 7.15 shall be horizontal, shall be located as indicated in Fi

an area-less than that described in that illustration. Openings for drainage, v
e employed provided molten metal, burning insulation, or the like, is not likely

the opening orluto combustible material.

at is sensitive
indings from
he motor runs
(302 °F) with

scribed in the

or the like, be
unction of the

not likely to result in a fire; or unless there are no openings in the bottom of the enclosure.

Id- or factory-

qure 7.1, and
entilation, and

to fall through
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Figure 7.1

Location and extent of barrier

\
\
/
/
X_
QD]

BA0604 -1

NOTES -

A — Region to be shielded by barrier. This will consist of the entire component if it is not otherwise shielded and will consist of the
unshielded portion of a component that is partially shielded by the component enclosure or equivalent.

B — Projection of outline of component on horizontal plane.
C — Inclined line that traces out minimum area of barrier. The line is always:

1) tangent to the component;
2) 5 degrees from the vertical; and

3) so oriented that the area traced out on a horizontal plane is maximum.

D — Location (horizontal) and minimum area for barrier. The area is that included inside the line of intersection traced out by the
inclined line C and the horizontal plane of the barrier.
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7.18 The criteria for judging a heating appliance enclosure, other than as described in 7.13, are given in
7.20 and 7.21 and in the following items and related illustrations:

a) An opening in the enclosure is acceptable if the probe (illustrated in Figure 7.2), when inserted
into the opening, cannot be made to touch any uninsulated live part of film-coated wire that
involves a risk of electric shock. The probe is to be applied to any depth that the opening will
permit; and shall be rotated and articulated in all possible configurations before, during and after
insertion.

b) An opening that will not prevent entrance of the probe as mentioned in (a) is acceptable under
the conditions described in Figure 7.3.
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Figure 7.2

Articulate probe with web stop
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Figure 7.3

Opening in enclosure

OPENING

PLAN

ENCLOSURE

ELEVATION

SB0610

proportions exagderated for clarity

7.19 The opening illustrated in Figure 7.3 is. @cceptable if, within the enclosure, there is n
live part or enamel-insulated wire less than\X.distance from the perimeter of the opening, as
the volume geperated by projecting the petimeter X distance perpendicular to its plane. X eq
the diameter ¢f the largest diameter rod which can be inserted through the opening, but n
inches (102 mm). In evaluating an @pening, any barrier located within the volume usually is i
it intersects th¢ boundaries of thewolume in a continuous, closed line.

7.20 Although meeting the.réquirements in 7.18, an opening is unacceptable:

a) Anywhere in.the enclosure of a hand-supported product; or

0 uninsulated
well as within
hals five times
bt less than 4
pnored unless

b) In ahy portion of a product hand-held during use if a probe as illustrated in Figlre 7.4, when
insenegmrﬁm—mﬁm—ﬁ—mrﬁﬁfe—m—mtrmmng touches any

uninsulated live part or touches any enamel-insulated wire.
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Figure 7.4

Probe for hand-supported enclosure

l—rINCH DIA.
(6.4mm)
2 INCHES - 1 INCH
(50.8mm) 8

(3.2mm)
PA180

7.21 If a marking draws the user's attention to a hole of any size inthe enclosure for the ddjustment of a
thermostat or{for a similar activity, it shall not be possible to damage insulation or contact upinsulated live
parts through|the hole with a 1/16 inch (1.6 mm) diameter rod.

7.22 During|the examination of a heating appliance in connection with the requirements in[7.13 - 7.18, a
part of the oufer enclosure that may be removed withotit'the use of tools by the user of the groduct (for the
attachment of| accessories, for access to means for.making operating adjustments, or for other reasons) is
to be disregarded — that is, it is not to be assumed that the part in question affords protectipn against risk
of electric shqck. A warning marking, such as that specified in 53.6 is not considered to eliminate this risk
of electric shqck.

7.23 Any moving parts, such as rotors’of motors, chains, pulleys, belts, and gears, shall be enclosed or
guarded to refluce the risk of injury:to persons.

7.24 With re¢ference to the_requirement in 7.23, the degree of protection required of [the enclosure
depends upagn the general‘design and intended use of the product. The factors to pe taken into
consideration|in judgingthe acceptability of exposed moving parts are:

a) Theldegree of exposure;

b) The bhal pl ICo9S Uf thc IIIUV;I Iy pal"ta,
c¢) The likelihood of unintentional contact with the moving parts;
d) The speed of movement of those parts; and

e) The likelihood of fingers, arms, or clothing being drawn into the moving parts — such as at points
where gears mesh, where belts travel onto a pulley or where moving parts close in a pinching or
shearing action.

7.25 The door or cover of an enclosure shall be provided with a means for securing it in place in the
closed position.

7.26 The door or cover of an enclosure shall be hinged or otherwise attached in an equivalent manner if
it gives access to any overload protective device whose functioning requires renewal, or if it is necessary
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to open the cover in connection with the operation of the protective device. Such a door or cover shall be
provided with a latch or the equivalent, and shall be tight-fiting or shall overlap the surface of the
enclosure around the opening.

7.27 A component of a heating appliance that is likely to need inspection, replacement, cleaning, or other
servicing shall be as accessible as possible. Except as noted in 7.28, the component shall be readily
accessible without the use of special tools — tools not available to other than service personnel — if it is
intended to be manually operated or adjusted or periodically serviced.

7.28 If a product is intended primarily for use in public places, such as gas stations, theaters, bus
terminals, or the like:

a) The[construction may be such that special tools are required 1o gain access to components that
are likgly to need inspection, replacement, cleaning, adjustment, or other servicing.

b) A dpor or cover giving access to an overload protective device need noti/be prpvided with a
hinge, latch, or equivalent if the cover intended must be in place to performits function.

7.29 The bulb and capillary tube of a thermostat shall be protected from physical damage if such
damage of thejtube or bulb may result in a risk of fire.

7.30 The mounting means of a wall-mounted insecticide vaporizer.shall be such that:

a) The|product will be secured against tipping or dislodgement as a result of uninterftional contact
with the body of the product itself or with the power-supply cord; and

b) The removal of the vaporizer can be accomplished readily, if it is necessary that th¢ vaporizer be
removed from its mounting for cleaning, refilling, or other servicing.

7.31 With reference to the requirement in 7.30; a simple keyhole slot or hanger ring is not acceptable as
a mounting means unless other provisians;are made, such that spillage of the insecticide |will not result
from tipping o1l dislodgement of the produgt.

7.32 If the enclosure of an insegcticide vaporizer for wall mounting is of porcelain, glass, or pther similarly
brittle material, it shall not break or crack to the extent that uninsulated live parts will be exposed to
contact, when|dropped on a hardwood surface. The height through which the product is to bg dropped is to
be 8 ft (2.44 m)) for a comnercial-type vaporizer, and 6 ft (1.83 m) for a household product.

7.33 The shg¢ath employed to enclose the heating element of an immersion-type heater fof use with fuel
oil shall be of gteel,stainless steel, or other metal resistant to corrosion in fuel oil; brass, bro ze, or copper
is not considere g element of
an immersion-type water heater shall be of a metal reS|stant to corrosion in water.

7.34 Openings provided in a soldering tool, such as for ventilating purposes, shall be of such size and
orientation with respect to the soldering tip that entry of falling or dripping molten solder, or unintentional
insertion of solder wire is not likely to contact, bridge, or otherwise reduce the spacings between
uninsulated live parts of opposite polarity, or uninsulated live parts and accessible dead metal parts.
Consideration shall be given to the orientation of the soldering tool during use.

7.35 A cord-connected product that is provided with keyhole slots, notches, hanger holes, or the like, for
mounting the product on a wall shall be constructed in such a manner that the mounting means shall not
be accessible without removing the product from the supporting means.

7.36 When determining compliance with 7.35, any part of the enclosure or barriers that can be removed
without the use of tools to gain access to the mounting means are to be removed.
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7.37 A keyhole slot, notch, or hanger hole shall be located so that the supporting screws or the like
cannot damage any electrical insulation or contact uninsulated current-carrying parts of the product.

8 Assembly

8.1 A soldering iron, or other cord-connected heating appliance that is likely to be laid on combustible
material shall be provided with a stand of noncombustible material upon which it may be placed when not
in use, unless the temperature attained by the product is not high enough to cause the ignition of the
combustible material.

8.2 The stand may be a separate device or attached to the product, except that an integral type of stand

is required for a charcoal ignitor.

8.3 A switch
heating applig

8.4 Uninsulz
in position as|
required in 27

, lampholder, attachment-plug receptacle, or plug-type connector provided
nce shall be secured so that it is not likely to turn.

ted live parts shall be so secured to the base or surface that they'are not likelyj
the result of stresses if such motion results in a reduction of spacings below
1.1.1-27.1.1.4.

8.5 Friction
shifting or turm

9 Stability
9.1 The stal

Exception No
normal use, n

Exception No
floor, wall, or

Exception No|

An upright-tyy
tested with th

9.2 An appli

between surfaces is not acceptable as a means to\keep live parts or con
ing. A lock washer, properly applied, is acceptable\for this purpose.

ility of a heating appliance shall be suchithat it will not be overturned readily du

. 1. A heating appliance that is-completely hand supported, without the ne
eed not be tested.

2: A heating appliance\that is intended to be mounted to a supporting surfa
beiling need not be tested.

3: An uprightitype portable appliance that is hand guided while in use need
e appliance.provided with facilities for non-hand guided operation, such as a
b appliance-arranged for such non-hand guided operation.

ance shall be placed on a plane inclined at an angle of 10 degrees to the hori

as a part of a

to turn or shift
the minimum

ponents from

ring use.

ed of stand in

ce such as the

not be tested.
hose, shall be

vontal, except,

a portable ho

usehold heating appliance in which liquid is heated to a temperature greats

r than 115 °F

(46 °C) is to be placed on a plane inclined at an angle of 15 degrees to the horizontal. The product is to be
positioned and loaded with whatever combination of separable components, liquid, or other media

(material) that results in the maximum tendency to overturn under conditions of intended use. A product
intended to hold liquid shall contain at least 5 oz (148 mL) of liquid. The product is to be prevented from

sliding on the inclined surface. The product shall not overturn as a result of this test.

9.3 To determine if a vaporizer in which water is heated complies with the requirements of 9.1, the
product shall not overturn when subjected to the test described in 9.4.

9.4 The vaporizer is to be placed at any position of use on a plane inclined at an angle of 30 degrees to
the horizontal. For this test the product is to be assembled and filled with liquid in any condition simulating
operating conditions, so as to result in the maximum tendency to overturn. The product is to be supported
so that it does not slide on the inclined plane.
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10 Corrosion Protection

10.1 Except as noted in 10.2, iron and steel parts shall be protected against corrosion by enameling,
galvanizing, plating, or other means, if the deterioration of such unprotected parts would be likely to result
in risk of fire or electric shock.

10.2 In certain equipment where the oxidation of steel is not likely to be accelerated due to the exposure
of metal to air and moisture or other oxidizing influence — thickness of metal and temperature also being
factors — surfaces of sheet steel within an enclosure may not be required to be protected against
corrosion. Cast-iron parts are not required to be protected against corrosion. A sheath employed on a
heating element operating in air and terminal parts attached directly to the heating element need not be
protected against corrosion.

10.3 The aging characteristics of plating or other finish used in a heating appliance-shal| be such that
deterioration df the finish will not result eventually in unacceptable performance of the produg

—

11 Supply Connections — Permanently-Connected Products
11.1 General
11.1.1  Except as noted in 11.1.2 and 12.1.5, a product intended for, permanent connection| electrically to

the power supply shall have provision for connection of one of the wiring systems that in acfordance with
the National E|ectrical Code, ANSI/NFPA 70, would be acceptable for the product.

11.1.2 An ingecticide vaporizer intended for wall mounting may employ a flexible cord for [connection to
the power supply, provided that the length of the cord is not more than 3 ft (0.9 m) for @ commercial
product and n¢t more than 6 ft (1.8 m) for a househéld product.

11.1.3 The Igcation of a terminal box or compartment in which power-supply connection$ to a heating
appliance integnded to be permanently cannected electrically are to be made shall be such that these
connections rfay be readily inspected after the product is installed as intended.

11.1.4 A terminal compartment.intended for the connection of a supply raceway shall be go attached to
the product that it shall not turn with respect to the product.

11.1.5 An elg¢ctrical camponent shall not be mounted on a part, such as the cover of a Wiring-terminal
compartment, that must)be removed for the purpose of making or inspecting field-wiring conrjections.

Exception: A gingle electrical component, such as a switch, a pilot light, or the like, may be mounted on a
wiring compartment cover provided that:

a) The component connecting leads are of such length to provide for the making, and examination,
of field-wiring connections;

b) None of the component connections is to be field wired;

c) Strain relief is provided to prevent stress from being transmitted to the component wiring
terminations, and complies with the strain relief test in 44.2;

d) The minimum size of the component leads is 18 AWG (0.82 mm?); and

e) Wiring terminations on the component are recessed or protected by barriers of insulating
material or the equivalent that will provide protection from contact with wiring installed in the box, or
unintentional contact during installation or inspection of field wiring.
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11.2 Wiring terminals

11.2.1 A heating appliance intended for permanent connection to the power supply shall be provided with
wiring terminals or leads for the connection of conductors having an ampacity of not less than 125 percent
of the current rating of the product when the load is continuous (3 hours or more) and not less than the
current rating of the product when the load will be intermittent.

11.2.2 For the purpose of these requirements, wiring terminals are considered to be terminals to which
power-supply or control connections will be made in the field when the product is installed. It is to be
assumed that 60 °C (140 °F) wire will be used for connections to a continuous-load type of heating
appliance rated at 80 A or less and an intermittent-load type of heating appliance rated at 100 A or less.

Wire rated for 75 °C (167 °F) will be assumed to be used with product rated in excess of these values.

11.2.3 A wir]
fastened in g
employed at
upturned lugs|

11.2.4 A wir|
means. An ag
by a dowel p
equivalent me

11.2.5 A win
screw may b
conductor, an
control-circuit

11.2.6 A ter
mm) thick, ex
have accepta
extruded if ne

11.2.7 Uptutned lugs or a cupped washer shall be capable of retaining a conductor of the s
hot smaller than-74 AWG (2.1 mm?), under the head of the screw or the washef.

in 11.2.1, but
11.2.8 Awir

11.2.9 A he

ng terminal shall be provided with a soldering lug or with a pressure wire.con
lace for example, bolted or held by a screw, except that a wire-binding s

or the equivalent are provided to hold the wire in position.

ng terminal shall not turn or shift in position. Friction between’/surfaces is not
ceptable means may be by the use of two screws or rivets, by square shoulde
n, lug or offset, by a connecting strap or clip fitted inte, an adjacent part, or

thod.

e-binding screw at a wiring terminal shall not\be smaller than No. 10, excef
b used at a terminal intended only for the.\€onnection of a 14 AWG (2.1 m
d a No. 6 screw may be used for the,cohnection of a 16 or 18 AWG (1.3
conductor.

minal plate tapped for a wire-binding screw shall be of metal not less than (
cept that a plate not less than-0.030 inch (0.8 mm) thick is acceptable if the t
ble mechanical strength ~There shall be two or more full threads in the metal,
cessary to provide the threads.

b-bindingscrew shall thread into metal.

ating” appliance intended for connection to a grounded power-supply @

ector securely
screw may be

a wiring terminal intended to accommodate a 10 AWG (5.3 mm?f_or smallg¢r conductor if

an acceptable
rs or mortises,
by some other

t that a No. 8
m?) or smaller
or 0.82 mm?)

.050 inch (1.3
apped threads
which may be

ize mentioned

onductor and

employing:
a)Ala

b) A si

mpholder or element holder of the Edison-screw-shell type;

ngle-pole switch; or

¢) A single-pole automatic control

shall have one terminal or lead identified for connection of the grounded conductor of the supply circuit.
The identified terminal or lead shall be the one that is connected to screw shells of lampholders or element
holders, and with no connection to single-pole switches or single-pole automatic controls, except as noted
in 26.2.

11.2.10 A terminal provided for the connection of a grounded circuit conductor shall be made of or plated
with a metal white in color, or have the word "white" located adjacent to the terminal and shall be readily
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distinguishable from the other terminals, or proper identification of that terminal shall be clearly shown in
some other manner, such as on an attached wiring diagram. A lead intended for the connection of a
grounded circuit conductor shall be finished to show a white or gray color and shall be distinguishable from
the other leads.

11.2.11 Except as noted in 11.2.12, the free length of a lead inside an outlet box or wiring compartment
shall be 6 inches (152 mm) or more if the lead is intended for field connection to an external circuit.

11.2.12 A lead may be less than 6 inches (152 mm) in length if it is evident that the use of a longer lead
might result in a risk of fire or electric shock.

11.2.13 The surface of an insulated lead intended solely for the connection of an equipment-grounding
conductor shdll be green with or without one or more yellow stripes, and no other lead in.the field wiring
area shall be qo identified.

11.2.14 A wife-binding screw intended for the connection of an equipment-grounding conductor shall be
identified by:

a) Uselof a green-colored head that is slotted or hexagonal, or both; or
b) The|grounding symbol illustrated in Figure 11.1 on or adjacent to the terminal ¢r on a wiring

diagram provided on the product.

Figure 11.1

Grounding symbol

11.2.15 A pressure-wire connector intended for connection of such a conductor shall be plainly identified
by:

a) Being marked "G", "GR", "GND", "Ground", "Grounding" or the like;
b) A marking on the wiring diagram provided on the heating appliance; or

c) The grounding symbol illustrated in Figure 11.1 on or adjacent to the terminal or on a wiring
diagram provided on the product.

11.2.16 The wire-binding screw or pressure-wire connectors shall be so located that it is unlikely to be
removed during the servicing of the product.
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11.2.17 A terminal intended solely for connection of an equipment-grounding conductor shall be capable
of securing a conductor of the size acceptable for the particular product, in accordance with the National
Electrical Code, ANSI/NFPA 70.

12 Supply Connections — Cord Connected Products

12.1 General

12.1.1 A cord-connected heating appliance shall be provided with a length of attached flexible cord and
an attachment plug for connection to the supply circuit, or shall have male pin terminals that accommodate

a detachable power-supply cord. The length of the cord shall be within the limits indicated in Table 12.1. All
detachable power-supply cords and permanently-connected power-supply cords shall comply with the

requirements [of the Standard for Cord Sets and Power-Supply Cords, UL 817.
Table 12.1
Lengths and types of cord connection
. . Minimum acceptable length? Maximum acceptable length?
Type of heating appliance Kind of cord connection
ft (m) ft (m)

Counter-top, bench-top, or | Attached cord or 2.0° (0.6)° 7.0 (2.1)
table-top appliahces detachable power-supply
intended for hoysehold use cord
Soldering iron, guns, wood Attached cord 4.5 (1.4) - -
burning pencils
Soldering statioh Attached cord or 2,5 (0.8)° - -

detachable power-supply

cord
Stock tank watgr heater Attached cord 2.0 (0.6) 6.0 (1.8)
(except floatatign type),
bucket heater, deicer and
similar appliancks used out
of doors®
Dedicated locafjon Attached ¢ord-or 2.0 (0.6) 6.0 (1.8)
instantaneous Water heaters | detachable power-supply

cord
Adhesive guns {hot melt)?, Attached cord 5.0 (1.5) - -
brooders, incubptors, water
stills
All other heating appliances’ | Attached cord or 1.08 (0.3)° - -
intended for outdoor use detachable power-supply

cord
All heating appliances not Aftached cord or 6.0 (1.8) - -
covered above detachable power-supply

cord

@ Measured external to the appliance and including the fittings but excluding the blades on the attachment plug.
® See 53.12 when cord length is less than 4.5 ft (1.4 m).

¢ See 12.1.19 for specialty use cord sets for bucket heaters, bucket de-icers and heated pet bowls.

4 Hybrid adhesive guns may be provided with a detachable power-supply cord.

¢ See 53.38 when cord length is less than 6 ft (1.8 m).

12.1.2 A hand-supported indoor use heating appliance employing a detachable power-supply cord shall
include a positive means for retaining the appliance coupler body to the appliance during use. Typical
retaining means may include a friction type fit coupled with a rib-type construction, snap-type fit or similar
techniques. Friction type fit alone does not meet the intent of the requirement.
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Exception: A hand-supported indoor use heating appliance is not required to employ a retaining means if it
complies with the requirements for Appliance Coupler Retention, Section 48.

12.1.3 A hand-supported outdoor use heating appliance shall employ a permanently attached supply
cord.

12.1.4 Hand-supported heating appliances provided with detachable power supply cords, including
hand-supported appliances likely to be disconnected while under load, shall not pose a risk of electric
shock, fire or injury when mated or disconnected under any orientation or polarity permitted by the
construction. The mating connector shall be held securely in place and shall not be allowed to rotate.
Compliance is determined by the connector current interruption test in Section 49.

12.1.5 A cord-connected heating product intended to be fastened in place or located im a dedicated
space may be|acceptable if provided with a short length of flexible cord and an attachmentlug for supply
connection. The investigation of such a feature will include consideration of the utility 'of the¢ product and
the necessity ¢f having it readily detachable from its source of supply by means of.the attachment plug.

12.1.6 For alcord-connected heating appliance, the rating (both current and voltage) of the cord and the
fittings, for a pfoduct rated at 15 A or less, shall not be less than that of the‘product. For a prpduct rated at
more than 15| A, the ampacity of the cord and fittings shall not be léss than the currenf rating of the
product. The gurrent rating of the attachment plug shall not be less-than 125 percent of the|current rating
of the product when the load will constitute a continuous load”(3“hours or more), excegt that a 20-A
attachment plyg is acceptable for a product rated at no more than 4000 W at 240 V.

12.1.7 The agttachment plug of the power-supply cord .ofiah appliance provided with a 15-or 20-ampere
general-use re¢ceptacle shall be of the 3-wire grounding type. The attachment plug of the |power-supply
cord of an appliance provided with either a manually operated, line-connected, single pple switch for
appliance on-pff operation or an Edison-base Jlampholder shall be of the 2-wire polarized or 3-wire
grounding typ¢.

12.1.8 If a 3{wire grounding-type attachment plug or a 2-wire polarized attachment plug is|provided, the
attachment pllig connections shall comply with Figure 12.1 and the polarity identification pf the flexible
cord shall comply with Table 12.2,
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Figure 12.1

Connection to attachment plugs

CONNECTIONS OF CORD CONDUCTORS TO GROUNDING — TYPE
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR WITH INSULATION HAVING A
GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE ¢

CONDUCTOR NOT INTENDED .79 BE
GROUNDED (UNIDENTIFIED,.CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
(IDENTIFIED CONDUCTOR)®

CONNECTIONS OF CORD CONDUCTORS TO POLARIZED
ATTACHMENT PLUG (FACE .QF PLUG REPRESENTED)

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)®

NOTES -
1) The blade to which the green conductor is connected may have a U-shaped or circular cross section.

2) Signifies a conductor identified in accordance with Table 12.2.
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Method of identification

Color of braids o
conductors

conductors

Color of insulation on individual

Color of separat

Other means

Table 12.2
Polarity identification of flexible cords
Acceptable combinations
Wire intended to be grounded?® All other wires?
n individual A Solid white or gray — without tracer Solid color other than white or gray —
without tracer
B Color other than white or gray, with Solid color other than white or gray —
tracer in braid without tracer
cP Solid white or gray Solid color other than white or gray
c1° Light blue Solid color other than light blue,
white, or gray
rs D¢ White or gray Color other than whitg or gray
E® Tin or other white metal on all strands | No tin or other(white mpetal on the
of the conductor strands of the conducfor
F A stripe, ridge, or groove on the
exterior surface of the cord

2 A wire finished
grounding condd

b Only for cords
¢ For jacketed cg
4 Only for Types

€ Only for Types

to show a green color with or without one or more yellow stripes or tracers is to\be used only as an
ctor. See 12.1.8 and Figure 12.1.

- other than Types SP-1, SP-2, and SPT-1- having no braid on any individual conductor.
rd.

SP-1, SP-2, SPT-1, and SPT-2 cords.

SPT-1 and SPT-2 cords.

equipment

12.1.9 The ¢
shall have the

a) The

b) The

12.1.10 Acd
or the like, for

12.1.11 Ifa(
cord, the male
12.4, and a de

pnductor of the power-supply cord that is<intended to be grounded, identified
following items connected to it:

screw shell of an Edison-base lampholder; and

terminal or lead of a receptacle-intended to be grounded.

rd-connected product that is provided with keyhole slots, notches, hanger hg
mounting to a wall shall be considered as not intended to be moved.

ommercial-type-heating appliance intended for cord connection does not hay
pins shall-net accommodate a conventional flatiron or appliance plug, see 12

by Table 12.2,

les, brackets,

e an attached
3.7 and Table

tachable power-supply cord shall be provided with the product.

12.1.12 An
with a heating's

at is provided

ttached power-supply cord and the cord ina detachable power-supply cord th

be at least as serviceable for the particular application.

erties that it will
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Table 12.3

Acceptable types of cord and applicable limitations of their use

Appliance on

which the cord is to be
used

Cords acceptable where temperatures
are more than 121 °C (250 °F) on any
surface that the cord is likely to touch
when the appliance is used as
intended

Cords acceptable where temperatures
are 121 °C (250 °F) or less on any
surface that the cord is likely to touch
when the appliance is used as
intended

Except as noted below, household
heating appliances that are not intended
for use outdoors

HPD, HPN, HSJ, HSJOO, or HSJO

HPD, HPN, HSJ, HSJOO, HSJO, SP-2,
SPE-2, SPT-2, SV, SVO, SVE, SVOO,
SVT, SVTO, SVTOO, SJ, SJO, SJE,

SJOO, SJT, SJTO,

or SJTOO

Except as noted below, poultry

incubators and |
pots, solder pot;
insecticide vapd
commercial hed
not intended forj

braoders sterilizers glue

HSJ, HSJOO, or HSJO

HSJ, HSJOO, HSJO, SJ, SJO, SJE,

SJOQ _SJT SITO SUT

00, S, 8O, SE,

5, tire vulcanizers,
rizers, and other

ting appliances that are
use outdoors

SO0, ST, STO,

rSTOO

Counter- or tabl
appliances that
outdoors, and h|
exceeding 1-1/4

E-top laboratory
are not intended for use
pve a mass not

Ib (0.567 kg)?

HPN, HSJ, HSJOO, HSJO

HPN, HSJ} HSJOO, H
SVE, SVOO0, SVT, SV

BJO, SV, SVO,
[O, or SVTOO

Barbecue-spit n|

otor

SJO, SJE, SJOO, SJT, SJTO, or SITOO

SJO, SJE, SJOO, SJT, §

JTO, or SUITOO

Wood-burning 4
1/21b (0.227 kg
irons, guns or a|

ppliances (pencils), and
and lighter soldering
Hhesive guns (hot melt)?

TP or TPT maximums: 8 ft (2.4 m) cord,
50 W, and 1/2 Ib (0.227 kg)

TP or TPT maximums:
and 50 W)

B ft (2.4 m) cord

SP-1, SPE-1, or SPT-1 (36 AWG or
0.127 mm strands are required)

SP-1, SPE-1, or SPTH
0.127 mm strands 4

1 (36 AWG or
re required)

HPD

HPD

XT (36 AWG or 0.127 mm strands, 20
AWG cord, and the parallel 2-conductor
construgtien are required)

XTW (0.125-mm strands, 20 AWG cord,
and the parallel 2- conductor construction
are required)

XT (36 AWG or 0.127 1
AWG cord, and the parg
construction are

XTW (0.125 mm strands
and the parallel 2- conduy|
are requirg

hm strands, 20
llel 2-conductor
equired)

, 20 AWG cord,
ctor construction
d)

Soldering irons
guns (hot melt),
(0.227 kg)?

pr guns and adhesive
heavier than 1/2 Ib

SP-2, SPE-2, or SPT-2 (36 AWG or

SP-2, SPE-2, or SPTH

P (36 AWG or

0.127 mm strands are required) 0.127 mm strands afe required)
SV, SVO, SVE, SVOO, SVT, SVTO, or SV, SVO, SVE, SVOO,[SVT, SVTO, or
SJTOO SVTOO
HPD, HPN, SJ, SJO, SJE, SJOO, SJT, HPD, HPN, SJ, SJO, SJE, SJOO, SJT,
SJTO, or SUITOO SJTO, or SJFOO

Heat-sealing irg

HPD, HPN, HSJ, HSJOO, or HSJO

HPD, HPN, HSJ, HSJ(
SJO, SJE, SJOO, SJT, §

DO, HSJO, SJ,
JTO, or SUTOO

Household vap

rizers

HPN, HSJ, HSJOO, or HSJO

HPN, HSJ, HSJOO, HSJ
SPT-1, SP-2, SPE-

O, SP-1, SPE-1,
P, or SPT-2

@ The weight of the appliance is to be determined without the power-supply cord and, for an adhesive gun, with the adhesive

installed.
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Table 12.4
Pins of appliance and flatiron plugs

Configuration of pins Dimensions of pins
Type and rating of plug that Spacin . . .
accommodates the pins Number Arrangement betweZn cegters, Diameter, inch Length, inch
inch (mm) (mm) (mm)
Appliance plug rated 5 A at 250 2 In line 1/2 (12.7) 0.156 +0.005 9/16 - 5/8
Vand 10 Aat 125V (4.0+0.13) (14.3-15.9)
Flatiron plug rated 5 A at 250 V 2 In line 11/16 (17.5) 0.188 +0.005 3/4-7/8
and 10 Aat 125V (4.810.13) (19.0-22.2)
Jumbo appliance plug rated 10 A 2 Inline 1-1/16 (27.0) 0.188 +0.005 3/4-7/8
at 250 Vand 15 frat 125V (28 *0713) (19.0 —22.2)
Reversible plug {for two-heat 3 In line 718 (22.2) 0.188 +0.005 3/4-7/8
control) rated 10|A at 250 V and (4.8 +£0.13) (19.0-22.2)
15Aat 1252
Reversible plug {for two- or 3 One pin at 718 (22.2) 0.188 £0:005 3/4-7/8
three-heat contrgl) rated 10 A at apex of an (4.8'£0.13) (19.0-22.2)
250 Vand 15 A 4t 125 V2 equilateral
triangle
@ Usually this plug is made without a contact in one of the holes.
12.1.13 A vaporizer intended for use with glycol shall not empley thermoplastic-insulated flexible cord if

the constructid

12.1.14 The
appliance inte
suffix of "W".

12.1.15 Sup
mm) outside

unravel, and s

12116 An e

product rated at more than 6 A"0r660 W.

12.1.17 If th

source and the¢ product shall be marked in accordance with 53.30.

12118 In a

n is such that the cord is likely to be exposed to the vapor.

flexible cord provided with a stock tank dgcicer, poultry water heater, or comparable heating

nded or likely to be used out of doors shall be suitable for outdoor use and hav

blementary insulation, if employed on a flexible cord, shall not extend more thg
he product — unless provided with additional mechanical protection — sha
hall not affect adversely the'means for providing strain relief.

ttachment plug having an Edison screw shell shall not be supplied with a cq

b power source for a product is electrically separable from the product, bg

e a type letter

n 1/2 inch (13
Il not fray or

rd-connected

th the power

dition to the requirement in 12.1.17, if the power source is not provided

vith a special

connector, or if it is not permanently atfached to the product, the power source shall comply with the
applicable requirements for that power equipment.

12.1.19 Stock tank deicers, pond deicers, heated pet mats, bucket heaters, bucket deicers and heated
pet bowls may be provided with a special use detachable power supply cord provided all the following

conditions are

met:

a) The special use detachable power supply cord is found to comply with the Standard for Cord
Sets and Power-Supply Cords, UL 817, and is suitable for outdoor use;

b) The special use detachable power supply cord is constructed such that there is a barrier or
equivalent to prevent ingress of moisture, rain, snow and ice from coming into contact with
electrical connection including the mating point between the power supply cord plug of the
appliance and the special use detachable power supply cord. The combination of the special use
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power supply cord and appliance is to be tested in accordance with 37.3, 37.6, 37.13, and Section

40,

c) Thermoplastic constructions used to comply with item (b) shall additionally comply with the
following requirements detailed in the Standard Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C, Table 4.1 as summarized in Table 12.5;

d) Thermoplastic materials used to comply with item (b) above shall be constructed of a plastic
material designated f(1) or evaluated in accordance with the Standard Polymeric Materials — Use in
Electrical Equipment Evaluations, UL 746C, UV Resistance per 25.1 and Water Exposure and
Immersion, Section 26;

e) The_special use detachable power supply cord connection point to the appliance power supply

cord s
minim
of 12

suitab
minim
descri
shoulg
maints

f) Gas

Standard Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C g

for usq

g) The special use detachable power supply:¢ord and appliance shall be pro

markiri

h) The

application and 100 ft for other than heausehold use;

hall be provided with a means for mounting the connection point off the grou
Um 3/8 inch (9.5 mm) diameter mounting hole, detachable type stake with a,m
nches (305 mm) and maximum length of 32 inches (813 mm) or equijvalent
e for the purpose. After completion of installation, the connectofJshall be
im of 6 inches (152 mm) above the ground. Installation instruGtions sha
ping the intended use and mounting means. The instructions. shall comply V
include the following or equivalent “After complete installation, the conn
ined a minimum of 6 inches above the ground.”;

et and Seals employed to meet item (b) shall comply.with the applicable requi

in the application;

gs and instructions of 53.15, 53.16 and.53.18;

length of the special use detachable supply cord shall not exceed 25 ft

nd, such as a
inimum length
means found
maintained a
| be provided
vith 53.18 and
bctor shall be

rements of the
nd be suitable

ided with the

for household

i) A special use detachable power‘supply cord longer than 25 ft shall also be provided with the
markirjgs and instructions of 53:19;
j) The|gauge of the special use detachable supply cord shall comply with the requirements for
Outdopr-Use Cord Sets= Flexible Cords in the Standard for Cord Sets and Power{Supply Cords,
UL 817.
Table 12.5
Thermoplastic constructions
Minimum flammability rating vbd
Material Properties per Table 6.1 Yes
Impact Test per Section 22 including cold impact Yes
Crush resistance per 21.1 Yes
Mold Stress Relief Distortion per Section 29.1 Yes®
Strain Relief Test per 31.1 Yes'

bdy = V.0, V-1, V-2 classed materials or the enclosure complies with the 12 mm or 20 mm end-product flame tests described in
Sections 15 and 16 respectively.

¢ Mold-Stress Relief. For V enclosures that comply with the 12 mm or 20 mm end-product flame tests as described in Sections 15
and 16 respectively use Section 61.1.

This test is only required if the strain-relief means is secured to the enclosure or is an integral part of the polymeric enclosure
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12.2 Strain relief

12.21

from being transmitted to terminals, splices, or interior wiring.

12.2.2

fibrous material shall be secured to the product by a pin, setscrew, or other positive means.

Strain relief shall be provided to restrict a mechanical stress on an attached power-supply cord

If wood, pressed board, or other fibrous material is used to secure the strain-relief assembly, the

12.2.3 Means shall be provided to restrict an attached power-supply cord from being pushed into the
enclosure of a product through the cord-entry hole. To determine compliance, the supply cord shall be
tested in accordance with the Push-Back Relief Test, Section 45.

12.2.4 If akr
may come in ¢

abrasion of th¢ insulation on the conductors.

12.3 Pin terminals

12.3.1
that live parts
on the pins, in

12.3.2 Apin

a) A st
without

b) With

the end or ends of the farthest projecting current-carrying pin, the probe illustrated

should
produc

12.3.3 Thepl

12.3.4 If a h
covers all the
plug or cord ¢
application.

If a heating appliance is provided with pin terminals, the construgtion of the product

ot serves as strain relief in an attached power-supply cord, any surface with-y
ontact shall be free from projections, sharp edges, burrs, fins, and the like,/th

Wwill not be exposed to unintentional contact both during,and after the placeme
the intended manner.

guard is required, such that:

raight edge placed in any position, acrosssand in contact with edges of the
the plug in place, cannot be made to contact any current-carrying pin.

the plug aligned with the pins and\the face of the plug in a plane located pe

not touch any current-carrying-pin while the probe is inserted through any op
L in any position.

ug used in 12.3.2(h)'is to be the plug supplied with the product.

bins, the terminals shall be so spaced that they will not accommodate a flatiro
bnnector~The plug which these pins will accommodate shall be acceptable fon

Vhich the knot
at may cause

shall be such
nt of the plug

plug opening

rpendicular to

in Figure 7.4
bning with the

eating appliance’/employs three or more pin terminals designed for use with a plug that

h or appliance
the particular

12.3.5 Apin

es, and shall

erminal shall he Qnmlmly maounted hy means other than friction between surf.

not shift in position.

12.3.6 The requirement in 12.3.5 is intended primarily to provide for the maintenance of spacings as
given in 27.1.1.1 and Table 27.1 and Table 27.2 and to provide for the maintenance of proper spacings
between pin terminals. Under this requirement, consideration is also to be given to the means for locking
terminals in position to maintain tightness.

12.3.7 For a household-type heating appliance, the dimensions of pins and their center-to-center
spacings — including the corresponding spacings of the female contacts of general-use plugs that these
arrangements of pins will accommodate are as indicated in Table 12.4.

12.3.8 |If a vaporizer is provided with pin terminals, they may be affected adversely by the steam spray or
careless filling of the reservoir, consideration is to be given to:
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a) The
b) The
c) The

d) The

material on which the pins are mounted;
proximity of the vapor outlet to the terminals;
direction of the vapor spray; and

likelihood of water being present but not necessarily visible at the terminals.

12.4 Bushings

12.41

At a point where a flexible cord passes through an opening in a wall, barrier, or enclosing case,

there shall be a bushing or the equivalent that shall be secured in place, and shall have a smooth, well-

rounded surfs

ce agoincf which thg card moy haar If Typa SP.1 SPT.14 SP.2 SPT.2 arat
S2GHSHAHHGRR e Ray-—Bea—H— ottt ——5-0F6H

than Type HS
may be subjq
resistant prop
application.

12.4.2 If the
smooth, well-

12.4.3 Cera
bushings, but
(other than in
3/64 inch (1.2
moist conditig

1244 Ase
a motor or in
appliance, ex

a) The

b) The
having

1245 Abu
if used in conj
the hole in wh

J is employed, if the wall or barrier is of metal, and if the construction is suc
cted to strain or motion, an insulating bushing shall be provided. The theat-
erties of the bushing material shall be such that the bushing is acceptable fo

cord hole is in wood, porcelain, phenolic composition, or othef nhonconduct
ounded surface is considered to be equivalent to a bushing.

Mmic materials and some molded compositions ate) acceptable generally

a separate bushing of wood, hot-molded shellac<and tar composition, or r
a motor) is not acceptable. Vulcanized fiber may,be employed if the bushing i
mm) thick and if it is so formed and secured,in*place that it will not be affecte
ns.

barate soft-rubber, neoprene, or polyvinyl chloride bushing may be employed
the enclosure of a capacitor physically attached to a motor — but not elsewhe
Cept as indicated in 12.4.5 — provided that:

bushing is not less than/3/64 inch (1.2 mm) thick; and

a deleterious efféct on the compound employed.

Ehing of anytef'the materials mentioned in 12.4.4 may be employed at any poi
unctionwitha type of cord for which an insulating bushing is not required, and
ich thexbushing is mounted are smooth and free from burrs, fins, and the like.

1246 An ir

er cord lighter
n that the cord
and moisture-
- the particular

ng material, a

for insulating
ibber material
5 not less than
H adversely by

n the frame of
re in a heating

bushing is so located\that it will not be exposed to oil, grease, oily vapor, or other substance

nt in a product
if the edges of

sulated _metal grnmmp‘r is nrr‘pp’rahlp in Ir\lar‘p of an ianl|2ﬁhg hllching if

the insulating

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

grommet and
13 Current-

131

the metal in which it is mounted.

Carrying Parts

Each current-carrying part shall be made of metal that is acceptable for the particular application.

13.2 Current-carrying parts made of corrosion-resistant alloys, for example, stainless steel, are
acceptable regardless of temperature. Current-carrying parts made of ordinary iron and steel are not
acceptable unless they are rendered corrosion-resistant by a coating and, even then, they are acceptable
only as follows:

a) Pin terminals.
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b) Terminals and other parts of a motor and its governor (if any).
c) Parts whose normal operating temperature is higher than 100 °C (212 °F).

d) Parts of a component that the requirements referred to in 6.1.1 indicate as being acceptable with
coated iron and steel parts.

13.3 A heating appliance that is provided with a reservoir (intended to hold a liquid), shall have all live
parts so located or otherwise protected so that they will not be subject to wetting if the reservoir were to
leak.

Exception: Live parts need not be so located or protected if the reservoir:

a) Is refistant to corrosion from the liquid intended for use in it; and

b) Complies with the applicable requirements in Resistance to Impact, Section 40.
14 Internal Wiring
141 Generdl

14.1.1 The igternal wiring of a heating appliance shall consist of wires of a size and type ortypes that are
acceptable for|the particular application, when considered with respect to:

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

c) Othgr conditions of service to which it is likely to be subjected.

14.1.2 Therq is no temperature limit applicable to glass fiber, beads of inorganic material, or the
equivalent employed as conductor insulation.

14.1.3 Thermoplastic-insulated .wire employed for the internal wiring of a heating appliance shall be
standard buildjng wire, fixture wire, or appliance-wiring material acceptable for the particular gpplication.

14.2 Protection of wiring

14.2.1 The wiring<and connection between parts of a heating appliance shall be protecteq or enclosed,
except that a length-of flexible cord may be employed for external connections, or for interngl connections
that may be exposed dllring Qpr\/ir‘ing, if flm(ihility of the \A/iring is_essential A bare conductor or a

conductor with beads for insulation shall not be used outside an enclosure.

14.2.2 Internal wiring which is exposed through an opening in the enclosure of a heating appliance is
considered to be protected as required in 14.2.1 if, when judged as if it were enamel-insulated wire, the
wiring would be acceptable according to 7.13 — 7.18. 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.

14.2.3 Internal terminals and wiring of a vaporizer may be adversely affected by the steam spray or
careless filling of the reservoir. Accordingly, the items mentioned in 12.3.8 should be given consideration.

14.2.4 If the wiring of a heating appliance is so located that it may be in proximity to combustible material
or may be subjected to mechanical injury, it shall be armored cable or in rigid metal conduit, electrical
metallic tubing, metal raceway, or shall otherwise be protected.
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14.2.5 Wires within an enclosure, compartment, raceway, or the like, shall be so located or protected that
damage to conductor insulation cannot result from contact with any rough, sharp, or moving part.

14.2.6 A hole by means of which insulated wires pass through a sheet-metal wall within the overall
enclosure of a heating appliance shall be provided with a smooth, well-rounded bushing or shall have
smooth, well-rounded surfaces upon which the wires may bear, so as not to abrade the insulation. A
flexible cord used for external interconnection as mentioned in 14.2.1 shall be provided with a strain relief
and bushings in accordance with 12.2.1 — 12.2.4 and 12.4.1 — 12.4.6 unless the construction is such that

the cord will b

14.2.7

e protected from stress or motion.

enclosure of a heating appliance.

Insulated wires may be bunched and passed through a single opening in a metal wall within the

14.3 Splice

14.3.1 All s
contact. A so
loosening of t

14.3.2 Aspl
spacing betwyd

14.3.3 Insul
of friction tap
more than 2§
other type of
heat-resistant
not acceptabl

14.3.4 Whe
not contact ar
contact any (
soldering lugs

14.4 Separation of circuits

14.41

14.41.1 Un

General

v

blices and connections shall be mechanically secure and shall\provide g

dered connection shall be made mechanically secure before being soldered
ne connection may result in risk of fire or electric shock.

ce shall be provided with insulation equivalent to that of the wires involved if |
ben the splice and other metal parts of the product is netreliably maintained.

htion consisting of two layers of friction tape, twolayers of thermoplastic tape,
b on top of one layer of rubber tape, is acceptable on a splice if the voltage
0 V. In determining whether splice insulation consisting of coated fabric, thg
ubing is acceptable, consideration is to\be given to such factors as its dielec
and moisture-resistant characteristics.’ Thermoplastic tape wrapped over a

W

e stranded internal wiring.is-connected to a wire-binding screw, loose strand
y other uninsulated live part that is not always of the same polarity as the wire
ead metal part. This may be accomplished by the use of pressure termin
, crimped eyelets, soldering all strands of the wire together, or other reliable m

ess)provided with insulation rated for the highest voltage involved, insulated

ood electrical
if breaking or

ermanence of

or of one layer
nvolved is not
ermoplastic, or
tric properties,
sharp edge is

s of wire shall
, and shall not
al connectors,
pans.

conductors of

circuits conne

ctedtoseparate sources of supply shat-beseparated by barriersorsegrega

ed. Except as

described in 14.4.1.3, an insulated conductor of one circuit shall be separated or segregated from any

uninsulated live parts of a different circuit.

14.4.1.2 Segregation of insulated conductors may be accomplished by clamping, routing, or an
equivalent means that provides permanent separation from insulated or uninsulated live parts of a different

circuit.

14.4.1.3 Fie

Id-installed conductors of any circuit shall be segregated by barriers from:

a) Field-installation and factory-installed conductors connected to any other circuit, unless the
conductors of both circuits are or will be insulated for the maximum voltage of either circuit; and

b) Uninsulated live parts of any other circuit of the product, and from any uninsulated live parts

whose

short-circuiting would result in a risk of fire or electric shock except that:
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1) A construction in which field-installed conductors may make contact with wiring terminals
is acceptable provided that Type THHN, TF, or equivalent conductors are or will be
installed; and

2) A construction in which field-installed conductors that do or may have insulation less than
the types of wire mentioned in (1) may make contact with low-voltage wiring terminals (see
14.4.2.1) is acceptable, provided that the short-circuiting of such terminals would not result
in a risk of fire or electric shock.

14.4.1.4 With respect to 14.4.1.3(a), if the intended uses of a product are such that in some applications
a barrier is required, a removable barrier or one having opening for the passage of conductors may be
employed provided instructions for the use of the barrier are a permanent part of the product, and
complete instrpett f ] f f it f f arrier if, upon
investigation,

he combination is found to be adequate.

ors and from

14.4.1.5 Seg
uninsulated liv
location of the
uninsulated li
different circui

regation of field-installation conductors from other field-installationy,conduct
e parts of a product connected to different circuits may be accomplished by
openings in the enclosure for the various conductors — with respect to the tern
e parts — so that there is no likelihood of the intermingling of the conductq
s. If the number of openings in the enclosure does not excéed the minimum re

proper wiring

f the product, and if each opening is located opposite &,s€t of terminals, it is t

— for the purpgse of determining whether the product complies with the requirement in 14.4
conductors entering each opening will be connected to the termihals opposite the opening
the minimum number of openings are provided, the possibility\of conductors entering at poi

opposite the t
uninsulated ¢
whether the p
and in doing s
more than ave

14.4.2 Low-

14.4.21 Exc
standard Clas
requirements {

a) 30 \

b) 42.4

rminals to which they are intended to be connected and contacting insulated
irrent-carrying parts connected to a different circuit is to be investigated.
oduct complies with the requirement in\14.4.1.3, it is to be wired as it would
D, a reasonable amount of slack is tole left in each conductor, within the encl
rage care is to be exercised in stowing this slack in the wiring compartment.

yoltage circuit

ept as noted in 14.4.2:1.1, a low-voltage circuit is one supplied by a primary
5 2 transformer, orby an impedance which, as a unit, complies with all of thg
or a Class 2 transfermer with a voltage not exceeding:

rms,

V peak,-or

arranging the
hinals or other
rs or parts of
quired for the
b be assumed
1.3 — that the
If more than
hts other than
conductors or
To determine
be in service,
psure, and no

battery, by a
performance

c) 60 V]

dec_continuous.

14.4.2.1.1

appliances, the corresponding voltage limits are:

a) 15V rms,

For appliances where the skin of the operator is expected to be wet in normal use of the

b) 21.2 V peak,

¢) 30 V dc continuous.

14.4.2.2 A circuit derived from a source of supply classified in 14.4.3.1 as a line-voltage circuit, by
connecting resistance in series with the supply circuit as a means of limiting the voltage and current, is not
considered to be a low-voltage circuit as described in 14.4.2.1.
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14.4.3 Line-voltage circuit

14.4.3.1 A line-voltage circuit is one involving a potential of not more than 600 V and having circuit
characteristics in excess of those of a low-voltage circuit.

14.4.4 Barriers

14.4.4.1 If a barrier is used to provide separation between the wiring of different circuits, it shall be of
metal or of insulating material, of adequate mechanical strength if exposed or otherwise likely to be
subjected to mechanical damage, and reliably held in place. Unclosed openings in a barrier for the
passage of conductors shall not be larger in diameter than 1/4 inch (6.4 mm) and shall not exceed in
number, on the basis of one opening per conductor, the number of wires that will need to pass through the

barrier. The ¢
be in contact
required for th

14442 An
the enclosure

shall be of grgater thickness if its deformation may be readily accomplished-so as to defeat if
15 Heating [Elements
15.1 A healing element shall be supported in an acceptable manner. It shall be pro

mechanical d

15.2 In deteg
sagging, loos

15.3 An ope

provided it is €nclosed or protected by barriers or covers that require tools for removal, and i

the accessibil

154 An ins
comply with t
plug.

15.5 A heat
S0 wired or c(
product in wh

osure for any other opening shall present a smooth surface wherever an insu
with it, and the area of any such opening, with the closure removed, shall nét
e passage of the necessary wires.

netal barrier shall have a thickness at least as great as the minimunr acceptab
metal. A barrier of insulating material shall not be less than 0:028 inch (0.71

hmage and contact with outside objects.

rmining whether a heating element is_acceptably supported, consideration is
ening, and other adverse conditions:of'the element resulting from continuous h

n-wire element — that is, uninsulated resistance wire — may be used in heat
ty of live parts requirements’outlined in 7.18 — 7.22.
antaneous water-heater with an open-wire element immersed in water sh

he requirements of’ Sections 11, 27, 29 and 35. It shall not employ a power

ng appliance in which the heating element is constructed for use only in an ai
ntrolled that the element can be operated only while under the cooling effect

ated wire may
be larger than

e thickness of
mm) thick and
s purpose.

ected against

to be given to
pating.

ng appliances
complies with

hll additionally
supply cord or

[ blast shall be
of the blast. A
es shall be so

ich\{He cooling effect of the motion of a part is necessary to limit temperatur

wired or contr

fredthattheetementtanmot beoperated withoutsuchmotion:

16 Electrical Insulation

16.1

Insulating washers, bushings, and the like, that are integral parts of a heating appliance and bases

or supports for the mounting of current-carrying parts shall be of a moisture-resistant material that will not
be damaged by the temperatures to which they will be subjected under conditions of actual use. Molded
parts shall be so constructed that they will have the mechanical strength and rigidity necessary to
withstand the stresses of actual service.

16.2 Insulating material employed in a heating appliance is to be judged with respect to its acceptability
for the particular application. Materials, such as mica, some molded compounds, and certain refractory
materials are usually acceptable for use as the sole support of live parts, and some other materials that
are not acceptable for general use, such as magnesium oxide, may be acceptable if used in conjunction
with other more acceptable insulating materials or if so located and protected such that it is not subject to
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mechanical damage and the absorption of moisture is minimized. When it is necessary to investigate a
material to determine whether it is acceptable, consideration is to be given to its mechanical strength,
dielectric properties, insulation resistance, heat-resistant qualities, the degree to which it is enclosed or
protected, and any other features having a bearing on the risk of fire or electric shock involved, in
conjunction with conditions of actual service. All of these factors are considered with respect to thermal

aging.

16.3 In the mounting or supporting of small, fragile insulating parts, screws or other fastenings should not
be tight enough to cause cracking or breaking of these parts with expansion and contraction. Generally,

such parts should be slightly loose.

17 Thermal Insulation

17.1 Therms
that it will not &

17.2 Combu
live parts of a

17.3 Some {
which make itg

18 Motors

18.1 A moto
maximum inte

18.2 A moto

workmanlike nhanner.

18.3 With re
but fiber slot

impregnation ¢r otherwise treated:

19 Overcurn

19.1  Except

and control cifcuits,\in a heating appliance rated at more than 40 A shall be protected by g

protective dev|

| insulation, if employed, shall be of such a nature and so located and mounteq
e affected by any intended operation of the product. See 36.1.22.

5tible or electrically conductive thermal insulation shall not makexcontact wit
heating appliance.

ypes of mineral-wool thermal insulation contain conductive impurities in the
use unacceptable if in contact with uninsulated live parts. See 37.1.

I shall be acceptable for the particular .application, and shall be capable
hded load without risk of fire, electric shock, or injury to persons.

- winding shall resist the absorption of moisture and shall be formed and ag

erence to the requirementin 18.2, enameled wire is not required to be additi
iners, cloth coil wrap, and similar moisture-absorptive materials should be

ent Protection-of Conductors and Heating Elements

as noted.in 19.2 and 19.3, each bus bar and insulated wire, including those in

or supported

h uninsulated

form of slag,

f handling its

sembled in a

bnally treated,

provided with

heater, motor,
n overcurrent

ce provided as a part of the product. If the product is intended for connection

to more than

one branch circuit, each section of the product intended for connection o a different branch circuit is to be
considered individually in applying the foregoing requirement. The rating of the overcurrent protective
device shall be in accordance with Table 19.1.

Table 19.1
Largest acceptable protective device

Kind of conductor

Conductor protected within the appliance
protective device

Copper Aluminum

Current rating of largest acceptable overcurrent

Wires

18 — 14 AWG 12 AWG 50 A

Table 19.1 Continued on Next Page
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Table 19.1 Continued

Kind of conduc

tor Conductor protected within the appliance

protective device

Current rating of largest acceptable overcurrent

Busbars Solid

3000 Afin? (4.650 A/mm?) of busbaf ey

Low enough to limit the current\denisity

Electrical-conductor (EC) grade of aluminum
2000 A/in? (3.100 A/mm?) of busbar cr

(conductivity is 61 percent of IACS)

Low enough to limit the ‘clirrént density
1776 Alin? (2.753 A/mm?) of busbar cy
section

Aluminum having a conductivity of 55 percent of
IACS

Copper Aluminum
12 - 60
- 10 80
10 8 90
8 6 125
6 4 175
4 3 200
Copper tow-enougtrtotimitthecorrentderntsity in the busbar to

pbss section

pss section

rrent cross

in the busbar to

in the busbar to

19.2 There
a)Th
b) Th
c) Tha
d) The

ANSI/
protec]

NFPA 70, not less than 80 percent of the combined ratings of the one or mo
live devices supplied by the conductor.

uirement in 19.1 does not apply to a conductor:

is not longer than 10 ft (3.05 m);

is completely within the enclosure of the produet;

terminates at its load end in one or more‘overcurrent protective devices; and

t has an ampacity according to thel60 °C (140 °F) tables in the National E

ectrical Code,
re overcurrent

19.3 No ove¢rcurrent protective device is required as a part of the product if it is dgtermined that

equivalent or
through which

19.4 Thera
the product u

better protection will" be obtained from the branch-circuit overcurrent pro
the product will be supplied.

ing of the branch-circuit overcurrent protective device shall be 150 percent

hless theroduct is marked to specify the use of a protective device having

tective device

f the rating of
lower rating.

Standard ampere ratings for overcurrent protective devices are 15, 20, 25, 30, 35, 40, 45, b0, 60, 70, 80,
125, 150, 175, and 200. If 150 percent of the rating of the product does not equal one of the
current-protective-device ratings mentioned above, then the next lower rating or setting of

90, 100, 110,
standard ove

overcurrent p

otective device shattbe empioyea.

19.5 The overcurrent protection mentioned in 19.1 — 19.4, 19.6 and 19.7 shall be of a type intended for
branch-circuit protection. A fuse used for this purpose shall be a Class CC, G, H, J, K, R, or T cartridge

fuse or a plug

fuse.

19.6 A product that employs resistance-type heating elements and is rated at more than 48 A shall have
the heating elements subdivided. Each subdivided load shall not exceed 48 A and shall be protected at not

more than 60

Exception No. 1:

A.

Open coil or exposed sheathed-coil types of surface elements in commercial-type

heating appliances shall be protected by overcurrent protective devices at not more than 50 A.
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Exception No. 2: Infrared lamp commercial and industrial heating appliances shall have overcurrent
protection not exceeding 50 A.

Exception No. 3: Water heaters employing resistance-type immersion electric heater elements contained
in an ASME-rated and stamped vessel or listed instantaneous water heaters shall be permitted to be
subdivided into circuits not exceeding 120 A and protected at not more than 150 A.

Exception No. 4: Fixed industrial process heating equipment employing resistance-type electric heater
elements shall be permitted to be subdivided into circuits not exceeding 120 A and protected at not more
than 150 A provided one of the following is met:

a) Elements are intended to be installed and enclosed within the industrial process heating
equipnfent,;

b) Elements are completely contained within a suitable enclosure; or

c) Elempents are completely contained within an ASME-rated and stampedvessel.

19.7 The overcurrent protective devices required in 19.6 shall be provided as an integrfal part of the
product or shall be provided by the product manufacturer as a separate assembly, forl independent
mounting, for Wise with the product. See 53.31.

19.8 The supplementary overcurrent protective devices required in 19.6 shall be factory-ipstalled within
or on the heafer enclosure or provided as a separate assembly by the heating appliance manufacturer,
shall be accesgible, and shall be suitable for branch circuit protection.

19.9 The main conductors supplying these overcufrent protective devices required in [19.6 shall be
considered to pe branch-circuit conductors.

20 Motor-Rynning Overload Protection

20.1 The follpwing heating appliances_in which a 1 hp or smaller motor is used shall incorgorate thermal
or overload protection so that the motor shall not attain excessively high temperatures underfany operating
conditions:

a) A remotely or automatically controlled product.

b) A pdrmanently‘connected, continuous-duty, manually started product.

An impedancég-pretected motor is not required to have additional thermal or overload protectipn.

20.2 A heating appliance intended to be automatically or remotely controlled and employing a motor
rated at more than 1 hp shall incorporate thermal or overcurrent protection.

20.3 Fuses shall not be used in motor-overload-protective devices unless the motor is protected by the
largest size of fuse that can be inserted in the fuseholder.

21 Motor and Power-Transformer Short-Circuit and Ground-Fault Protection

21.1 A motor or power transformer in a heating appliance rated at more than 16 A shall be protected
against short circuits and grounding by an overcurrent device having a maximum ampere rating in
accordance with the National Electrical Code, ANSI/NFPA 70. Such overcurrent protection shall be
provided as a part of the heating appliance unless it can be determined in accordance with 19.3 that
equivalent overcurrent protection would be incorporated as the branch-circuit protective device.
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21.2 The overcurrent protection mentioned in 21.1 shall be of a type indicated as being acceptable for
branch-circuit protection.

22 General (Short-Circuit and Ground-Fault) Overcurrent Protection

22.1 Overcurrent protection at not more than 20 A shall be provided by means of a circuit breaker or
fuse, as a part of a heating appliance, for each general-use receptacle circuit and each lampholder circuit
independent of a heating element, included in the product, unless the product would be properly
connected to a branch circuit rated at 20 A or less.

22.2 The overcurrent protection mentioned in 22.1 shall be of a type indicated as being acceptable for
branch-circuit protection.

22.3 A fuseholder or circuit breaker provided as a part of a heating appliance shall not|be accessible
without opening a door or cover. However, the operating handle of a circuit breaker,and a 1emovable end
cap of a fuseholder, except on a household product, see 22.4, may project outside of th¢ enclosure. A
fuseholder shall be so installed that no uninsulated live parts other than the\screw shell jor clips of the
fuseholder arg¢ exposed to contact by a person removing or replacing a fuse. If the fuseholdler is intended
to be accessilple only to service personnel, uninsulated live parts other thanthe screw shell ¢r clips may be
exposed if they are guarded, or the fuseholder is so located such that these live part shall not be
subjected to ynintentional contact.

224 A rempvable end cap of a fuseholder in a productiintended for household use shall not be
accessible frgm the outside of the product.

23 Thermal|Cutoffs

23.1 If a hedting appliance is provided with a thermal cutoff, it shall be secured in place gnd shall be so
located that if will be accessible for replacement without damaging other connections or internal wiring.
See 53.6.

23.2 If a hedting appliance is provided with a thermal cutoff, it shall be capable of opening the circuit in
the intended jmanner without causing the short-circuiting of live parts and without causing live parts to
become groupded to the englosure when the product is connected to a circuit of voltage fin accordance
with 36.1.13, and operated.in‘a'normal position to cause abnormal heating.

23.3 To detg¢rmine whether a thermal cutoff complies with the requirement in 23.2, the pfoduct is to be
erated control
uring the test,
cutoff.

24 Lampholders

241 If a heating appliance intended for permanent connection to the power supply or a heating
appliance equipped with a polarized attachment plug is intended to be connected to the identified
(grounded) conductor of a power-supply circuit, a lampholder supplied as a part of the product shall be so
wired that the screw shell is connected to the identified conductor.

24.2 Except as noted in 24.3, a lampholder shall be so constructed and installed that uninsulated live
parts other than the screw shell will not be exposed to contact by persons removing or replacing lamps.

24.3 The requirement in 24.2 does not apply if, in order to remove or replace a lamp, it is necessary to
dismantle the product by means of tools.
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24.4 A medium-base lampholder or screw-shell receptacle shall not be used as a holder for a heating
element rated at more than 6 A or 660 W, except that a screw shell with a left-handed thread may be used
with a heating element rated at not more than 10 A.

24.5 Except as noted in 24.6, a screw-shell lampholder for an infrared lamp shall be of the unswitched,
medium-base type and shall be used with a 300-W or smaller lamp.

246 A lamp-and-lampholder combination need not comply with the requirement in 24.5 if no
unacceptable temperature is produced on any of the components in the normal-temperature test, and if
the switching mechanism of a switched lampholder is capable of performing acceptably without undue

burning, pitting, and the like.

247 Afema
alloy and shall

Exception: Al
provided the t
of 25°C (77°
operation unti
at the maxim
locations.

25 Switcheg

25.1 A switc
for the particu
(load) that it cq

25.2 A switc
subjected to m
25.3 ltisrec
25.4 A switc
water heater,

type and so cq
the supply cirg

e screwshell used as a holder for a heating element shall be of copper or of.3
be plated with nickel or equivalent oxidation-resistant metal.

Uminum (plated or unplated), unplated copper, or unplated copper alloy
bmperature rise does not exceed 175 °C (315 °F), based upon a reom ambien
), as measured with the product operating under the mostadverse conditi
thermal equilibrium is attained. All temperature regulating.controls, if provide
im setting. Unplated aluminum shall only be used in equipment intended

h or other control device provided as a partof-a heating appliance shall be of a
ar application and shall have a current,and voltage rating not less than tha
ntrols.

h employed on a heating appliance shall be so located or protected that
echanical damage during use:

bmmended that all switches be of an indicating type.

h on a cord-connected heating appliance or the flow actuated switch of an
pither of which incorporating an open-wire heating element construction, shal
nnected that.it will disconnect the element or elements that it controls from all
uit.

Exception: Th

copper-base

may be used
t temperature
bns of normal
0, shall be set
for indoor dry

type intended

of the circuit

it will not be

nstantaneous

be of such a
conductors of

S if:

b sWitCh need not disconnect the open-wire heating element from all conductor]

a) The construction is such that the open-wire element cannot be made to contact user accessible
metal under normal conditions;

b) In the event of a breakage of the element, no part of the open-wire element is able to contact
user accessible metal parts; and

c) The open-wire element is secured in place by reliable means.

25.5 The requirement in 25.4 applies to a switch in the off position or any other setting in which the
element is not heated, and also to a through-cord switch or a plug in which a switch is incorporated in an
attached or detachable power-supply cord that is provided with such a heating appliance.

25.6 A switch or other device controlling one or more elements of a heating appliance intended for
permanent connection to the power supply shall be so arranged that the opening of the switch will
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disconnect all of the ungrounded conductors of the supply circuit, unless there will be no live parts
exposed to unintentional contact when the switch is open or unless the fact that such parts are alive is
definitely apparent.

25.7 A switch or other means 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 change the connections to energize

more elements than intended.

25.8 A switch controlling a lampholder shall be acceptable for use with tungsten-filament lamps.

25.9 Except as noted in 25.10, a switch shall not be incorporated in a wooden handle or in other
combustible material unless enclosed in metal or insulating material.

2510 Inas
wooden hand

25.11 |Ifahe
and an attach
shall be provi

2512 A ma
appliance on;
Table 12.2 sp

26 Automatf

mall, low-wattage product such as a wood burning pencil, a switch may-be 3
e.

ating appliance that is intended for connection to the supply circuit by means
ment plug employs a motor rated at more than 1/3 hp, a manually operated n
led in the product.

hually operated, line-connected, single pole switch; or other control device
off operation shall be connected to the ungrounded conductor of the pows
pcifies the polarity identification of the power-supply cord conductors.

ic Controls and Control Circuits

26.1 Acont

26.2 The operation of an auxiliary contral,device in a heating appliance shall disconnect
elements thaf it controls from all ungrounded conductors of the supply circuit, unless there
parts exposed to unintentional contact when the auxiliary control device is open or unles

such parts ar
26.3 An au

pressure regl
overload or e

26.4 A devig

| circuit shall comply with the requirements in 14.4.1.1 - 14.4.2.2.

alive is apparent.

iliary control is considered to be one that is intended primarily for time, t

cessive témperature conditions resulting from abnormal operation.

e intended to reduce the risk of fire or electric shock shall be operative whene

cceptable in a

bf flexible cord
otor controller

, intended for
r-supply cord.

he element or
will be no live
s the fact that

emperature or

lation, and_the-like, under conditions of intended operation, and not for profection against

er the product

is connected

to_its power supply. Except for the inherent thermal protector of a motor, th

e control of a

product intended to be permanently connected electrically that has exposed Tive parts shall disconnect the
element or elements it controls from all ungrounded conductors of the supply circuit. The operation of such
a control shall comply with the requirements in 26.2. A controlled contactor shall comply with the
endurance requirement for a limiting control if it is a part of the limiting-control circuit.

26.5 A control device shall not be constructed to deliberately overload the branch-circuit protective
device as a means of disconnecting the product from the supply.

26.6 A contactor or similar device, such as a silicon controlled rectifier, required for use with a limit
control shall be provided by the manufacturer of the product, but need not be mounted on the product. See
53.31.

26.7 The terminals of a device mentioned in 26.4 within the enclosure of a heating appliance shall be so
located or further enclosed that they will be protected against unintentional short circuiting and damage.
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26.8 Except where superseded in this standard, a temperature control that complies with the
construction requirements of:

a) the Standard for Temperature-Indicating and -Regulating Equipment, UL 873; or
b) the Standard for Limit Controls, UL 353; or

c) the Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, and
the Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature
Sensing Controls, UL 60730-2-9

is considered to comply with the construction requirements of this standard. See Section 43 for
performance requirements

26.9 Instantgneous water heaters shall be equipped with a temperature-limiting means-in [addition to its
control thermgstat to disconnect all ungrounded conductors. Such temperature-limiting means shall be
installed to semse maximum water temperature and be a trip-free, manually resettype.

Exception: Indtantaneous water heaters with a capacity of 4 liters or less_that comply with|all applicable
requirements ¢f this standard are not required to be provided with a temperature-limiting megns.

27 Spacings
27.1 Line-vqltage circuits
2711 General

27111 Except as noted in 27.1.1.2 — 27.1.1:4, the spacings in a heating appliancg shall be in
accordance with Table 27.1 and Table 27.2.

Table 27.1
Minimum acceptable spacings at field-wiring terminals®®°
) Potential involved in Through air Ovef the surface
Parts involved

volts inch (mm) inch (mm)
Between live paits of opposite‘polarity and 0-250 1/4 (6.4) 3/8 (9.5)
between a live pprt and a dead metal part, other c o
than the enclosure, which®may be grounded 251-600 3/8(9.5) 122 (12.7%)
Between a live pprt and the enclosure 0-600 1/2 (12.7) 12(12.7)

@ These spacings do not apply to connecting straps or busses extending away from wiring terminals. Such spacings are to be
judged under Table 27.2.

b Applies to the sum of the spacings involved where an isolated dead part is interposed.

¢ A spacing of not less than 3/8 inch (9.5 mm), through air and over the surface, is acceptable at wiring terminals in a wiring
compartment or terminal box if the compartment or box is integral with a motor.



https://ulnorm.com/api/?name=UL 499 2023.pdf

MAY 31, 2023

UL 499

51

Table 27.2

Minimum acceptable spacings through air or over the surface at points other than field-wiring

terminals or inside motors?

and a dead metal part that either is exposed for persons to
contact or may be grounded

Parts involved Potential involved in volts inch (mm)
Between uninsulated live metal parts of opposite polarity; 0-250 1/16 (1.6)
and between a rigidly mounted uninsulated live metal part 251 — 600 1/45< (6 4)>°

2 If an uninsulated live part is not rigidly supported, or if a moveable dead metal part is in proximity to an uninsulated live part, the
construction shall be such that at least the minimum acceptable spacing of 1/16 inch (1.6 mm) is maintained under all operating
conditions and under all normal conditions of handling.

® Enamel-insulated wire is considered to be an uninsulated live part. However, a spacing of not less than 3/32 inch (2.4 mm) — over

the surface and
place on a motd

¢ A spacing 1/16

through air—is acceptable between a dead metial part and enamel-insulated wire rigidly supporte
r coil.

inch (1.6 mm) is permissible at the heating element only, in a heater rated for 300 V or less,

and held in

27.1.1.2 Th¢ spacings specified in Table 27.1 and Table 27.2 do not apply to'the inherent

component p
question.

art of a heater; such spacings are judged under the requirements for the

27.1.1.3 Th¢ spacings within a motor shall comply with the requifements in the Standa

Electrical Maq

27.1.1.4 At

mounted in m
a thermostat,
contacts are t

hines — General Requirements, UL 1004-1.

Closed-in points only, such as the screw-and-washer construction of an insu
etal, a spacing of 3/64 inch (1.2 mm) is ageeptable in a product rated at 250 V

D be not less than 1/32 inch (0.8 mm);through air and 3/64 inch (1.2 mm) over

insulating mafterial, and the construction is to be such that the spacings will be maintained p¢

27.1.2 Barriers

27.1.21 Ex
where spacin
be so located
inch (0.4 mm
spacing requi

27122 Ins

hs would otherwisetbe unacceptable shall not be less than 1/32 inch (0.8 mm)
or of such material that it cannot be affected by arcing, except that fiber not

thick may be“used in conjunction with an air spacing of not less than 50
red for air ajane.

Lilating=material having a thickness less than specified in 27.1.2.1 may b

equivalent in fppropriate properties.

spacings of a
component in

d for Rotating

lated terminal
or less. Within

except at contacts, the spacings between uninsulated live parts on opposite sides of the

the surface of
rmanently.

ept as noted in 27.1.2.2, an insulating liner or barrier of fiber or similar matérial employed

thick and shall
less than 1/64
percent of the

b used if it is

27.1.2.3 Unless protected from mechanical abuse during assembly and intended functioning of a
product, a barrier of mica shall be 0.010 inch (0.25 mm) or thicker.

27.2 Low-voltage circuits

27.21

27211

Limiting controls

27.1.2.3 and Table 27.1 and Table 27.2.

The spacings in a low-voltage limiting control shall comply with the requirements in 27.1.1.1 —
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27.2.2 Other than limiting controls

27.2.2.1 The spacing between uninsulated live parts of opposite polarity and between such parts and
dead metal that may be grounded in service is not specified for parts of circuits that are classified as low-
voltage in 14.4.2.1.

28 Grounding

28.1 In a heating appliance intended for permanent connection to the power supply by a metal-enclosed
wiring system, such as rigid metal conduit or armored cable, all exposed dead metal parts and all dead
metal parts inside the enclosure that are exposed to contact during any servicing operation — including
maintenance and repair — and that are likely to become energized shall be conductively connected to the
point at which the cable armor, conduit, and the like, is attached to the product.

28.2 In a prqduct intended for permanent connection to the power supply by means other
enclosed wiring system, such as nonmetallic-sheathed cable:

a) An gquipment-grounding terminal or lead shall be provided (see 11:2.13 and 11.2.1

than a metal-

4); and

b) All exposed dead metal parts and all dead metal parts inside the enclosure that a
contact during any servicing operation — including maintenance and repair — tha

re exposed to
are likely to

becomg energized shall be conductively connected to suchjterminal or lead.

283 Onap rd or cord set

shall include a

rtable product where grounding is required orprovided, the power-supply co
grounding conductor that shall be:

a) Gregn with or without one or more yellow stripes;
b) Conpected to the grounding blade of anattachment plug of a grounding type; and

¢) Conpected to the enclosure of the:product by means of a screw not likely to be re
servicing, or by other equivalent+means. Solder alone is not acceptable for making thi

moved during
5 connection.

28.4 If any afpcessible dead metal\part of a product is grounded, all accessible dead metal
likely to become energized,. including those exposed during any servicing operatior
maintenance dnd repair — shallL.be grounded.

parts that are
— including

28.5 A cord
more than 15
dead metal j
maintenance 3

connected-heating appliance constructed for operation on a circuit involving
) V te-ground shall have provision for grounding, in accordance with 28.3, ¢

artsy~and all dead metal parts exposed during any servicing operatior
nd rnlnair_ that are Iiknly tohe nnnrgi7nd

a potential of
f all exposed
— including

28.6 A cord-connected stock-tank de-icer, poultry-water heater, branding iron, dehorning iron, poultry
cauterizer, charcoal ignitor, incubator, and brooder, or similar device intended for outdoor use, and a
refrigerator defroster and heat gun shall either:

a) Be double insulated; or

b) Have provision for grounding dead metal parts in the form of a grounding conductor in the cord
and a grounding type of attachment plug, in accordance with 28.3 (see also 53.10).

Grounding shall not be used if the product is marked as being provided with double insulation.

28.7 A cord-connected, 2-wire heating appliance intended to operate at a nominal potential of 240 V —
and similarly any other potential within the 220 — 250 V range — is considered as requiring provision for
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grounding in accordance with 28.3 unless the marked rating on the product is 120/240 V or unless the
product is otherwise marked to indicate that it is to be connected only to a 120/240-V circuit with a
grounded neutral.

28.8 Sheet metal screws shall not be used for:

a) Field connection of equipment grounding conductors to an enclosure; and

b) Connection of a factory-provided grounding lead to an enclosure.

For the purposes of this requirement, a sheet metal screw is defined as a screw with a thread pitch that
exceeds the thickness of the sheet metal and is designed to engage an unextruded, unthreaded hole in

the metal.

29 Leakage

29.1 An instantaneous water heater with an open-wire element immersed in water shall bd

a leakage cur

Exception: A

supply sourcgq.

29.2 A leakfqge current collector shall be provided at the water inlet and outlet. It shall

metal piping,

29.3 Leakad
appliance. A
intended.

29.4 A leakage current collector shall have-a minimum length of five times its own inside g

equivalent rat

29.5 A leakage current collecter shall be made of an unplated metal such as brass, stai

other equally
Galvanized m
When copper

Current Collectors

rent collector that complies with 29.2 — 29.7 and Escape Current Test, Section

eakage current collector is not required if the open-wire heating element is isg

ncluding the inlet / outlet, or may be discrete metal parts at the inlet / outlet.

e current collectors shall be reliably bonded to the equipment grounding t
bonding conductor shall not be accessible to the user when the appliance

o of length to cross-sectienfor non-circular configurations.

corrosion-resistant)metal that is intended to resist galvanic action in accorda
etal pipe is not'cansidered to be sufficiently corrosion-resistant for use as a cy
alloy is used;it shall be comprised of not more than 15 percent zinc.

provided with
B5.

lated from the

be continuous

erminal of the
is installed as

iameter or the

nless steel, or
nce with 29.6.
rrent collector.

29.6 In accqrdaneeswith 29.5, sheet and plate aluminum in contact with water shall be of fan alloy of the
5000 series ap given in the American National Standard Specification for Aluminum-Alloy Sheet and Plate,
ANSI/ASTM B209; and cast aluminum shall be one of the alloys shown in Table 29 1
Table 29.1
Aluminum alloys
Sand-cast Permanent-mold cast Die cast Machined bar and rod stock
G4A GM70B G8A 5052
G10A GS42A S5C 5056
GM70B S5A S12A 5456
GS42A S5B S12B 6061
S5A SG70A SG100A 60632
S5B SG70B SG100B -
SG70A - - -
ZG61B - - -
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29.7 Replaceable heater elements shall be replaceable without disturbing the grounding or bonding of
the appliance or current collectors. See 53.50.

30 Pressure Vessels and Parts Subject to Pressure

30.1 Except as noted in 30.2, a pressure vessel having an inside diameter of more than 6 inches (152
mm) and subject to a pressure of more than 15 Ibf/in? (103 kN/m?) and within the scope of the applicable
American Society of Mechanical Engineers (ASME) pressure vessel codes, shall be marked in
accordance with these codes to include the code symbol and a working pressure no less than the

pressure determined by applying 30.3.

30.2

If a pressure vessel, because of its application, is not covered under the inspection

procedures of

the ASME cod

30.3 Except
in a vessel ¢
without burstin

a) Five
providsg
pressu
relief d

b) Five
(a)-

c) Five

d) Five
assem

e) Five

Exception No

continuous tubing or of lengths of tubing connected by hard-soldered, brazed, or welded |

the wall thickn

Exception No.
symbol — othe
less than that

e, it shall be so designed and constructed that it will comply with the requireme

as noted in 30.4, a part that is subject to air or vapor pressure, including, the v
bntaining only a superheated fluid, during normal or abnormal operation s
g or leaking a pressure equal to the highest of the following that is applicable:

times the pressure corresponding to the maximum setting.of a pressure-r
d as part of the assembly, but not more than five times the marked ma
re from an external source and not more than five timés the pressure setting
bvice provided as part of the assembly.

times the marked maximum supply pressure from an external source, except

times the pressure setting of a pressurerelief device provided as part of the as

bly, unless the pressure is limited\by a pressure-relief device in accordance wit
times the working pressure:marked on the part.
1: This requirement does not apply to a section of a pressure system g

bss of the tubing is not less than the value specified in Table 30.1.

2: This-requirement does not apply to a pressure vessel bearing an ASME cq
I than_the’ UM symbol — provided the vessel is marked with a value of working
o which it is subjected during normal or abnormal operation.

nts in 30.3.

Apor pressure
hall withstand

bducing valve
imum supply
Df a pressure-

As provided in

sembly.

times the maximum pressure that .can be developed by an air compressor that is part of the

h (a).

onstructed of
bints provided

de inspection
pressure not

Table 30.1
Minimum wall thickness for copper and steel tubing

Outside diameter Wall thickness Maximum gauge pressure to which tubing is subjected, PSI (MPa)

inch (mm) inch (mm) Seamless copper Butt-welded steel Seamless steel
3/8 or less (9.5) 0.016 0.41) 500 (3.45) 600 (4.14) 1000 (6.90)
12 (12.7) 0.016 (0.41) 400 (2.76) 480 (3.31) 800 (5.52)
5/8 (15.9) 0.016 (0.41) 320 (2.21) 384 (2.65) 640 (4.42)
5/8 (15.9) 0.021 (0.053) 420 (2.90) 504 (3.48) 840 (5.80)
3/4 (19.0) 0.021 (0.053) 360 (2.48) 432 (2.98) 720 (4.97)

Table 30.1 Continued on Next Page
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Table 30.1 Continued
Outside diameter Wall thickness Maximum gauge pressure to which tubing is subjected, PSI (MPa)
inch (mm) inch (mm) Seamless copper Butt-welded steel Seamless steel
3/4 (19.0) 0.025 (0.64) 420 (2.90) 504 (3.48) 840 (5.80)
1 (25.4) 0.021 (0.053) 260 (1.79) 312 (2.15) 520 (3.59)
1 (25.4) 0.025 (0.64) 320 (2.21) 384 (2.65) 640 (4.42)

30.4 A test need not be performed to determine whether a part complies with the requirement in 30.3 if
study and analysis of the material and dimensions indicate that the part has the strength acceptable for the

application —

for example, copper or steel pipe of standard size and provided with standard fittings might

be considered
30.5 Delete
30.6 If ate

samples of th
water asto e

to the specifigd test value and is to be held at that value for 1 minute:-“The results are ng

either sample|

30.7 Leakad
pressure 40 p

30.8 A mea
in the event o

30.9 Pressu
pressure-relig

30.10 Therg
to protect.

30.11 Aves

to have the strength for the application.

5t is necessary to determine whether a part complies with the’ requiremen
e part are to be subjected to a hydrostatic-pressure test. Eachinsample is to b
clude air and is to be connected to a hydraulic pump. The‘pressure is to be ra

bursts or leaks, except as indicated in 30.7.

e at a gasket during the hydrostatic-pressure-test is acceptable if it does
ercent or less of the required test value.

ns for relieving pressure shall be provided for all parts in which pressure migh
fire.

re-relief devices (see 30.15), fusible plugs, soldered joints, nonmetallic tu
f means or the equivalent may be employed to comply with the requirements i

shall be no shut-off valve between the pressure-relief means and the parts tha

el having antinside diameter of more than 3.0 inches (76.2 mm) and subject

pressure gen

30.12 The startto-discharge pressure setting of the pressure-relief device shall not be h
working presgure)marked on the vessel. The discharge rate of the device shall be capable

rated or siored within the product shall be protected by a pressure-relief devick.

t in 30.3, two
e so filled with
ised gradually
t acceptable if

hot occur at a

be generated

bing, or other

30.8.

titis intended

0 air or steam

a)
-

igher than the

bf relieving the

pressure.

30.13 A pressure-relief device shall comply with all four of the following:

a) It shall be connected as close as possible to the pressure vessel or parts of the system that it is
intended to protect.

b) It shall be so installed that it is readily accessible for inspection and repair and cannot be readily
rendered inoperative.

c) It shall have its discharge opening so located and directed that the risk of scalding is reduced to
a minimum.

d) It shall have its discharge opening so located and directed that operation of the device will not
deposit moisture on bare live parts or on insulation or components affected by moisture.
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30.14 A pressure-relief device having an adjustable setting is judged on the basis of its maximum setting
unless the adjusting means is sealed at a lower setting.

30.15 A pressure-relief device is considered to be a pressure-actuated valve or rupture member
constructed to relieve excessive pressures automatically.

30.16 Where a pressure-relief device is required, the control responsible for limiting the pressure in the
vessel shall be capable of performing under rated load for 100,000 cycles of operation and the control
shall limit the pressure so that it does not exceed 90 percent of the relief device setting under any

condition of intended operation.

31 Protection Against Injury to Persons

31.1  Materia
be acceptable

31.2 All he
points, or spi
including clea

31.3 The ter
function surfa
surface — shal
applicable req

Exception: Ac
shown in Tablg

PERFORMAN
32 General
32.1
specimens to
shall be cond

current tests s

32.2 With r¢

a{ng appliances, or any items furnished with the product, shall have no sharp

The pefformance of a heating appliance shall be investigated by subjecting the requig

s employed in the construction of the product that reduce the risk of injury.to
for the particular use. See 7.1 and 7.6.

es inside or outside the product, that may present a risk of\injury to persor
ing operations.

nperature of a surface that is likely to be contacted\by the user — other tk
te and an adjacent surface known to be hot because of its proximity to a he
not be more than the value specified in Table 36.2 when measured in accorg
Lirements in the Normal Temperature Test, Section 36.

cessible surfaces, other than handles ek knobs, may have temperatures that
b 36.2 if marked in accordance with §3/40.

CE

all the applicable tésts as described in Sections 33 — 46. Insofar as practica
Licted in the ‘erder in which they are presented here. Specimens employed
hall be firsttested for leakage prior to employing the specimens for other tests.

spect\to 7.2, semi-rigid enclosed pet mats/pads shall additionally be sub

persons shall

edges, burrs,
s during use,

an a heating
ating function
ance with the

exceed those

ite number of
ble, the tests
for leakage-

jected to the

following tests

detailed in the Standard for Electric Heating Pads, UL 130:

a) Resi

stance to moisture test,

b) Flexing test;

c) Twisting test;

d) Heating test (Repeated); and

e) Dielectric Voltage Withstand test (Repeated).

33 Powerlin

33.1

put Test

The power input to a heating appliance shall not be more than 105 percent of its marked rating.
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33.2 To determine whether a heating appliance complies with the requirement in 33.1, the power input is
to be measured with the product at normal operating temperature under full-load conditions and while
connected to a supply circuit adjusted to be the highest of the following:

a) The marked voltage rating; or

b) The highest voltage of the applicable range of voltages specified in 52.1 if the marked voltage is
within one of the voltage ranges indicated in 52.1.

If a product employs a nonmetallic element, such as carbon, the power input is to be determined for a new
element.

33.3 In a tegttodetermime—whether= ilcatillg dpp“dllbc of-the-immersed=etectrode type Complies with
the requiremgnt in 33.1, the hard-water solution described in 34.10 is to be used.

34 Leakage Current

34.1 The legkage current of a cord-connected product rated for a nominal 120-, 208-, of 240-V supply
when tested i accordance with 34.3 — 34.8 shall not be more than:

a) 0.5 mA for an ungrounded (2-wire) product;
b) 0.5 mA for a grounded (3-wire) portable product; and

c) 0.7p mA for a grounded (3-wire)product intended to be fastened in place of located in a
dedicgted space and employing a standard attachmeént plug rated 20 A or less.

Exception: D
Appliances,

ring heat-up and cool-down, as defiped in Table 1 in the Standard for Leakdge Current for
L 101, the leakage current of a product employing a sheath-type heating ¢lement, when
measured in accordance with 34.3 — 34.8, may exceed 0.5 mA or 0.75 mA, as applicablg, but shall not
exceed 2.5 mA during a period of 5 minutes-beginning with the moment the leakage currept exceeds 0.5
mA or 0.75 njA, as applicable. At the-énd of the 5 minute period, the leakage current shdll not be more

e current refers_{o all currents, including capacitively coupled currents,| that may be
een exposed conductive surfaces of a product and ground or other expoged conductive

34.3 All exppsed«conductive surfaces are to be tested for leakage currents. The leakag¢ currents from
these surfaces areo be measured to the grounded supply conductor mdrvrdually as well jas collectively
where simulta cessible. Parts
are considered to be exposed surfaces unless guarded by an enclosure conS|dered acceptable for
protection against a risk of electric shock as defined in 7.1 — 7.22. Surfaces are considered to be
simultaneously accessible when they can be contacted by one or both hands of a person at the same time.
These measurements do not apply to terminals operating at voltage levels that do not involve a risk of
electric shock.

34.4 If a conductive surface other than metal is used for the enclosure or part of the enclosure, the
leakage current is to be measured using a metal foil with an area of 10 by 20 cm in contact with surface.
Where the surface is less than 10 by 20 cm, the metal foil is to be the same size as the surface. The metal
foil is not to remain in place long enough to affect the temperature of the product.

34.5 A heated surface of insulating material is to be investigated concerning the leakage current
available from the use of metal utensils.
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34.6 The measurement circuit for leakage current is to be as shown in Figure 34.1. The ideal
measurement instrument is defined in (a) — (d). The meter which is actually used for a measurement need
only indicate the same numerical value for a particular measurement as would the ideal instrument. The
meter used need not have all the attributes of the ideal instrument.

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

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

c) Over a frequency range of 0 — 100 kHz, the measurement circuitry is to have a frequency
response, ratio of indicated to actual value of current, that is equal to the ratio of the impedance of
a 1500] ohm resistor shunted by a 0.15 uF capacitor to 1500 ohms. At an indication [of 0.5 or 0.75
mA, th¢ measurement is to have an error of not more than 5 percent at 60 Hz.

d) Unlgss the meter is being used to measure leakage from one part of a(product tp another, the
meter i to be connected between the accessible parts and the grounded.supply conductor.
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Figure 34.1

Leakage-current measurement circuit

PRODUCT METER
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GROUNDED SUPPLY CONDUCTOR B

Appliance intenlded for connection to a 120-V power supply, as illustrated above.
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GROUNDED SUPPLY CONDUCTOR BN

2-wire appliang¢e intended for connection to a 3—wire, .grounded neutral power supply, as illustrated abpve.
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GROUNDED SUPPLY CONDUCTOR B

3—wire appliance intended for connection to a 3—wire, grounded neutral power supply, as illustrated above.

NOTES -
A — Probe with shielded lead.
B — Separated and used as clip when measuring currents from one part of appliance to another.

LC300N
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34.7 A sample of the product is to be tested for leakage current starting with the as-received condition
with all its switches and thermostats closed, but with its grounding conductor, if any, open at the
attachment plug. The as-received condition is defined as being without prior energization, except as may
occur as part of the production-line testing. The supply voltage is to be 120, 208, or 240 V depending on
product rating. The test sequence, with reference to the measuring circuit, Figure 34.1, is to be as follows:

a) With switch S1 open, the product 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 appliance, and within a period of 5 seconds, the
leakage current is to be measured using both positions of switch S2, and with the product operated
at the maximum heat setting of controls.

c) Lea
reache
stabiliz
not cy
measu
closed

d) Mor
after th

34.8 A samg
without interru

tests may be ipterrupted for the purpose of conducting other,nondestructive tests.

349 When i
electrode typel
not have a lez
one side of the

34.10 To de
product is to b
side of the lin
liquid is to be
2H,0) per liter
use. An ammg
ground, and Ig
except that in

age current is to be monitored from the time the appliance is energized un
5 thermal stabilization. Both positions of switch S2 are to be used. The equival

le at the maximum heat setting, it is to be adjusted until it dogS’/cycle be

Upon evidence of stabilizing readings, intervals between measurements may

itoring of leakage current is to continue until the leakage current stabilizes
e product is turned off.

le will be carried through the complete leakage~current test program as cov
pbtion for other tests. However, with the concurtence of those concerned, the le

htended for permanent connection to~the power supply, a liquid-heating ap
and a product in which live parts of\the heating element are in contact with t
kage current to ground in excess)of 0.5 A with current flowing through the el
line open as explained in 34.10.

ermine whether a liquid-heating appliance complies with the requirement
e connected to a grounded supply circuit having full rated voltage between th
b and ground. The case is to be so mounted that it will be insulated from gr
supplied by méans of a rubber tube. A solution of 0.5 gram of calcium sulph
of distilled water is to be employed for the testing of a water heater construct
ter is to_be-placed between the pipe connections on the heater and the wate
akage.readings are to be observed under all conditions representing an open
the. case of a heater constructed and marked for use with a solid (unfused)

il the product
ent of thermal

ation is considered to be obtained as in the normal temperature test. If ahy thermostat does

fore the final

[ements are taken. Measurements are to be made with the thérmostat, if gny, open and

be increased.

or decreases

ered by 34.7,
bkage-current

pliance of the
he liquid shall
ement or with

in 34.9, the
e ungrounded
bund, and the
ate (CaSO;, -
ed for general
pipe or other
fuse or fuses,
bnd grounded

neutral, the gr

punded conductor need not be disconnected.

34.11

The greatest leakage current is usually noted with the maximum water temperature that, in the

case of an instantaneous or faucet heater, may be obtained by reducing the flow of water to a minimum.

34.12 The leakage current of a cord-connected liquid-heating appliance of the electrode type, or a
product in which live parts of the heating element are in contact with the liquid, shall be investigated with
reference to the inherent leakage current occurring during conditions of normal and abnormal use.

35 Escape Current Test

35.1

An instantaneous water heater with a leakage current collector as described in Leakage Current

Collectors, Section 29 shall not produce leakage currents greater than 0.5 mA when tested in accordance
with 35.2 — 35.4.
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35.2 The appliance shall be connected to a closed loop water supply system that is insulated from
ground, accommodates insertion of an escape current probe and is provided with a variable flow rate
pump. The maximum length of the water path from the inlet and outlet fittings of the product to the point of
escape current measurement shall not exceed 12 in (300 mm). The water shall be the hard water solution
of 36.5.1.

35.3 The appliance shall be supplied at rated voltage from an isolating transformer with controls set to
the most unfavorable condition. An escape current probe (see 35.4) shall be connected to a milliammeter
having a maximum 500 Q input impedance and that is, in turn, connected to the equipment grounding
terminal of the appliance.

35.4 The escape current probe shall consist of uncoated wire mesh screen having approximately 5
strands/in of (.2 in (5 strands/cm 0.6 mm) diameter wire and measuring approximately 4 Ry 4 in (100 by
100 mm) and provided with a solid copper conductor for connection to the milliammeter-The conductor
shall be no srpaller than the equipment grounding conductor required for installation-of-the @appliance. The
probe shall b¢ immersed to intercept the water flow from each outlet individually @s well as{ the combined
flow. The prohke shall be located within 1 in (25 mm) of the water outlet openings.

36 Normal Temperature Test
36.1 General

36.1.1 A heating appliance, when tested under the conditions described in 36.1.3 — 36.12[1 shall comply
with all four of the following conditions:

a) Thg product shall not attain at any point a‘temperature that would constitute 4 risk of fire or
damage to any materials employed in the product.

b) At gny time during the test, other than, as indicated in 36.1.2, temperature rises at[specific points
shall not be greater than indicated in, Table 36.1.

c¢) The|product shall comply with the requirementin 7.1.

d) Thel product shall complywith the requirements in 31.3 (see Table 36.2).

Table 36.1
Maximum acceptable temperature rises
Materials and component parts °Cc (°F)
1. Any poinfwithin a terminal box or wiring compartment of a permanently connected heating 35 (63)

appliance in which field-installed conductors are to be connected (including such conductors
themselves) unless the product is marked in accordance with 53.7.

2. Any point on a surface adjacent to a heating appliance that is: 65 (117)
a) Permanently connected electrically; or

b) Cord-connected and intended to be fastened in place or located in a dedicated space —
including the surface on which the product is mounted, and specified points on test
surfaces and enclosures at designated clearances from the product.

3. Fuses 65 (17)
4. Fiber used as electrical insulation or as cord bushings 65 (117)
5. Wood or other combustible material which is part of a heating appliance 65 (117)
6. Cotton or rayon braid of flexible cord 65 (117)

Table 36.1 Continued on Next Page
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Table 36.1 Continued
Materials and component parts °C (°F)
7. Class 105 insulation systems on winding of relays or solenoids, and the like:
Thermocouple method 65 (117)
Resistance method 85 (153)
8. Class A insulation systems on coil windings of a-c motors having a frame diameter of more
than 7 inches (178 mm) and of d-c and universal motors®®:
a) In open motors:
Thermocouple method 65 (117)
Resistance method 75 (135)
b) In tqtally enclosed motors:
Thermocouple method 70 (126)
Rgsistance method 80 (144)
9. Class A insulation systems on coil windings of a-c motors (not including universal motors)
having a ffame diameter of 7 inches (178 mm) or less and on vibrator coils — thermocouple or
resistancd method®®:
a) In open motors and on vibrator coils 75 (135)
b) In tqtally enclosed motors 80 (144)
10. Class 130|insulation systems on winding of relays, solenoids, and the liket
Thermocouple method? 85 (153)
Rdsistance method 105 (189)
11.  Class B insulation systems on coil windings of a-c motors having a frame diameter of more
than 7 inches (178 mm) and d-c and universal motors®®:
a) In open motors:
Thermocouple method 85 (153)
Rgsistance method 95 171)
b) In tqtally enclosed motors:
Thermocouple method 90 (162)
Rgsistance method 100 (180)
12.  Class B insulation systems on cbil windings of a-c motors (not including universal motors)
having a ffame diameter,of\7 inches (178 mm) or less and on vibrator coils — thermocouple or
resistancd method®®:
a) In open motors and on vibrator coils 95 (171)
b) In tqtally.enclosed motors 100 (180)
13.  Phenolic gomposition used as electrical insulation or where deterioration would result in risk 125 (225)
of fire, electric shock, or injury to persons®
14.  Points on surface supporting a cord-connected heater 125 (225)
15.  Flatiron or appliance ring 175 (315)
16. Insulated wire or cord 25°C (45 °F) less than its
temperature rating®
17.  Sealing compound e e
18.  Copper conductors, bare or insulated, without a nickel coating or other protection 125 (225)
19.  Termination of copper conductor and pressure terminal connector without being nickel-coated 125 (225)
or otherwise protected
20. Water in reservoir for vaporizer’ 29 (53)

Table 36.1 Continued on Next Page
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Table 36.1 Continued
Materials and component parts °c (°F)
21. Lampholder or heating element holder female screwshell, center contact, or other connecting 175 (315)
device of aluminum (plated or unplated), unplated copper or unplated copper alloy®.

tubing) which is
¢ Unless a thern
temperature, is
Softening Point
fThe water tem

solution and loc
The vaporizer ig

9 See 24.7 cond

@See 36.1.11 and 36.1.12.

® The frame diameter is the diameter, measured in the plane of the laminations of the circle circumscribing the stator frame,
excluding lugs, boxes, and the like, used solely for motor mounting, assembly, or connection.

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

4 Inside a heating appliance, 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 braid, wrap, tape, or close-fitting

appropriate for the temperature and the type of insulation involved

hosetting material, the maximum sealing compound temperature, when corrected to a 25 °C (77°H
15 °C (27 °F) less than the softening point of the compound as determined by the Standard-TestM
of Resins Derived from Naval Stores by Ring-and-Ball Apparatus, ASTM E28.

berature is to be measured by a thermocouple floated approximately 3/16 inch (5.0 mm))beneath t
pted midway between the outer surface of the electrode enclosure and the inner surface of the wa
to be tested in a room ambient of 25 °C (77 °F).

lerning the use of aluminum (plated or unplated), unplated copper, or unplated ¢opper alloy.

) ambient
ethods for

he surface of the
er reservoir.

Table 36.2
Maximum surface temperatures?
Composition of surfade®

Location Metal Ngnmetallic
Handles or knolps that are grasped for lifting, carrying or holding 55°C (131 °F) 751C (167 °F)
Handles or knolps that are contacted but do not involve lifting) carrying, o o o
or holding; and pther surfaces subject to contact and usef maintenance 60°C (140°F) 851C (185°F)
Surfac.es .other han a heatlng fgnctlon surface and knewn to be hot due 70°C (158 °F) 95 {C (203 °F)
to proximity to the heating function surface

2|f the test is ca

® A handle, kno
(0.127 mm) or |

nducted at a room temperature-of other than 25 °C (77 °F), the results are to be corrected to that t¢

, or the like, made of a material other than metal, that is plated or clad with metal having a thickne
bss is considered to be;"and is judged as, a nonmetallic part.

mperature.
bs of 0.005 inch

36.1.2 Initia
and extent of

of the produci.

temperaturetransients may be in excess of the value shown in Table 36.1
the excursion do not result in a risk of fire or electric shock and do not unduly

if the duration
shorten the life

ranf 28

36.1.3 All ve

nTahla 208 41 Ara haoad AN AN Acotmad e amhiant tAarmnAarat )
T TS0 T arCoasSCo Ot asSurca oottt Crhperatarc- 0=

°C (77 °F), but

a test may be conducted at any ambient temperature within the range of 10 — 40°C (50 — 104 °F).
However, if the operation of an automatic thermal control during the test limits the temperatures under
observation, no temperature higher than 25 °C plus the specified maximum rise is acceptable.

36.1.4 A gasket that is depended upon to keep water from entering into a heating appliance during
cleaning shall not become hard or brittle, shall not crack, and shall show no other signs of deterioration as
a result of an accelerated-aging test in which the gasket is subjected to elevated temperatures. See 37.14.

36.1.5 The temperature to which the gasket is subjected during the test, as well as the duration of the
test, is to be determined in accordance with the material of the gasket, the temperature to which it is
subjected during operation, and other conditions of the particular application. Usually the product is to be
operated dry and for a period of 240 hours.
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36.1.6 Following the accelerated aging, the sample is to be immersed, tested, and examined for the
entrance of water.

36.1.7 A vaporizer, insecticide or medicament, shall not subject the stored or vaporized chemical to
temperatures likely to result in ignition.

36.1.8 Temperatures are to be measured by thermocouples consisting of wires not larger than 24 AWG
(0.21 mm?) and not smaller than 30 AWG (0.05 mm?), except that a coil temperature may be determined
by the change-of-resistance method if the coil is inaccessible for mounting thermocouples. When
thermocouples are used in determining temperatures in electrical equipment, it is standard practice to
employ thermocouples consisting of 30 AWG (0.05 mm?) iron and constantan wire and a potentiometer-
type instrument, and such equipment is to be used whenever referee temperature measurements by

thermocouples
Tolerances of
Temperature-E
E230/E230M.
with good labg

36.1.9 Fortg
to be conside
conclusion of
whichever of t

a) 5 mi

b)10p

36.1.10 Ath
thermal conta
good thermal

surface is invg

36.1.11 The
the outside of
immersed in s
mm) of cotton
thermocouple-
motor, having
thermocouple

are necessary. The thermocouple wire is to conform with the requirement

Initial Values of EMF versus Temperature tables in the Standard Spe
Flectromotive Force (emf) Tables for Standardized Thermocouples,
The thermocouples and related instruments are to be accurate and calibrated
ratory practice.

sts that are to be continued until constant temperatures are attained, thermal
red to exist only if three successive readings indicateyno change when
each of three consecutive equal intervals of time,‘the duration of each

ne following is longer:

hutes; or

prcent of the total test time elapsed previous to the start of the first interval.

ermocouple junction and adjacent thermocouple lead wire are to be securely
ot with the surface of the material whose temperature is being measured. I
tontact will result from securely taping or cementing the thermocouple in place
Ived, brazing or soldering the thermocouple to the metal may be necessary.

femperature of a coil.or winding is to be measured by means of thermocouple
the coil wrap. If thecoil is inaccessible for mounting thermocouples, for e
aling compound;-er if the coil wrap includes thermal insulation, or more than
paper, rayon, Or similar insulation, the change-of-resistance method is to be
-measured) temperature of a coil of an alternating-current motor, other tha
a frame)diameter of 7 inches (178 mm) or less (items 9 and 12 in Tal
s to be*mounted on the integrally applied insulation of the conductor.

5 listed in the
cification and

ANSI/ASTM
n accordance

equilibrium is
taken at the
nterval being

held in good
most cases,
but, if a metal

s mounted on
ample, a coil
1/32 inch (0.8
used. For the
n a universal
ple 36.1), the

36.1.12 Ata

pomt o the—surface of a coitwhere thetemperature is—affected by amexte

nal 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 36.1, provided that the temperature rise measured by the change-of-
resistance method does not exceed the values indicated in Table 36.1:

Item in Table 36.1

Additional thermocouple rise °C (°F)

Iltem 7 and part (a) of item 8 15 (27)
part (a) of item 9 5(9)
part (a) of item 11 20 (36)

part (a) of item 12 10 (18)
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If the coil wrap is not caused to exceed its temperature limitation by radiation from an external source, the
temperature of the coil may be measured by means of a thermocouple on the integral insulation of the coil
conductors.

36.1.13 To determine whether a heating appliance complies with the requirements in 36.1.1, the product
is to be operated continuously until constant temperatures have been reached. The test voltage is to be
the highest of the following:

a) The marked voltage rating; or

b) The highest voltage of the applicable range of voltages specified in 52.1 if the marked voltage is
within one of the voltage ranges indicated in 52.1.

36.1.14 Unl¢ss a particular voltage or other test condition is specified in 36.1.24 ~36(12.1, the test
voltage specified in 36.1.13 is to be increased, if necessary, to cause the wattage input to'th¢ product to be
equal to the wattage rating marked on the product.

36.1.15 If a heating appliance employs a motor in addition to a heating elemenit, the voltage applied to an
integrally connected motor is to be the test voltage as specified in 36.1513. A motor sypplied from a
separate circiit is to be connected to a test voltage derived from its marked rated voltage fin accordance
with 36.1.13.

36.1.16 In gonducting a test to determine whether a heating appliance complies with thie temperature
requirements| it is to be mounted or supported as in service\and tested under conditions [approximating
those of norfnal operation, except as otherwise noted.;Temperatures are to be observed on nearby
surfaces, on the supporting surface, at points of support;, on attachment plugs, and at other|points as may
be necessary| including building wiring that may be_lecated adjacent to or behind a permanently installed
product.

36.1.17 A he¢ating appliance intended to be permanently connected to the power supply orja product that
is cord-conngcted and that is intended.té_be fastened in place or located in a dedicated space is to be
supported in the intended manner on black-painted wood not less than 3/8 inch (9.5 mm) thick and is to be
located in a cprner — vertical walls,meeting at a right angle — formed by two black-painted, pertical sheets
of 3/8 inch (9}5 mm) plywood having such width and height that they extend not less than|2 ft (610 mm)
beyond the physical limits of the-heater. The heater is to be located as close to both walls of the corner as
its constructign permits, and itis to be so placed relative to the walls that maximum heating ¢f the walls will
occur, exceptfthat it may_be spaced away from the walls to limit the wall temperatures frgm rising more
than 65 °C (117 °F) if the*heater is marked as described in 53.9.

36.1.18 Unlg¢ss otherwise indicated in the description of the test for a specific product, a cprd-connected
product is to besupportedomtwo tayers of white tissue paperoma softwood surface:

36.1.19 An automatic temperature-regulating or -limiting control or other protective device is to be
shunted out of the circuit, unless the control has been shown, in accordance with Table 43.1, to be rugged,
reliable, and unlikely to be defeated by the user. The control is considered to be unlikely to be defeated if
tools are required to gain access to the control, or a positive stop is incorporated in the control.

36.1.20 If the construction of a heating appliance is such that cooking or heating of a liquid is a
determining factor in the temperature attained, the intended duty of a product is to be taken into
consideration. Normal operating conditions cannot be obtained, however, if certain types of products are
operated continuously and in a dry condition. Accordingly, in determining whether a product complies with
the requirements in 36.1.1, actual service conditions or an approximation thereof are to be employed.
Unless otherwise specifically indicated below:
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a) If the appliance is controlled by an adjustable thermostat, the thermostat is to be set to give
maximum temperatures; and

b) If the product is controlled by a nonadjustable thermostat, it is to operate at whatever
temperature the thermostat permits.

In each case, operation is to be continued until temperatures are stabilized.

36.1.21 A product that may be either open or closed in actual service, such as a heat transfer press, is to
be tested both open and closed to determine which condition produces the higher operating temperature.
In the case of an open-front tabletop product, where some heating operation may be performed without a
tray in place, temperatures are to be measured on the horizontal supporting surface in front of the open
face of the proftct.

oved before a
ently attached
l from feet or
ttained on the

36.1.22 Extgrnal thermal insulation, such as woven glass fiber or mineral wool, is torbe-rem
heating appliahce is installed in the test enclosure unless the material is bonded apperman
to the product. Rubber or other material similarly subject to deterioration is to.be remove

other supportg
product.

36.1.23 Whd
test, the cloth

what is known
and 28 thread
in the other dir

36.1.24 For

if the removal of the material is likely to result in higher temperatures being a

s to be bleached cheesecloth running 14 — 15 yd/Ib-(approximately 28— 30 m/K
to the trade as a "count of 32 x 28" — that is, for any*square inch, 32 threads in
5 in the other direction (for any square centimeter; 13 threads in one direction 3
ection).

most of the common types of heating-appliances, standardized normal con

rever cheesecloth is mentioned in connection with either a temperature test of

an abnormal
g) and having
one direction
nd 11 threads

ditions for the

temperature tgsts are given in 36.2 — 36.12.

36.2 Ceramics-baking kilns and ovens

36.2.1

rated until the
hen to be cut
mine that the
pduct is to be

If manked with a warning statement as indicated in 53.22, the product is to be ope

¢ reached in a
bra2|er-held conical bed of charcoal briquettes that is 18 inches (457 mm) in dlameter and 4 inches (102
mm) high. The diameter of the brazier is to be 24 inches (610 mm) and the bed of charcoal is to be located
tangent to the brazier rim. The center of the area enclosed by the heated ignitor element is to be located
as close to the center of the bed of charcoal as the length of the heating element permits but, in any case,
the handle of the ignitor is to be outside the rim of the brazier at the point at which the charcoal bed is
tangent to the rim. At the conclusion of the normal temperature test, operation is to be continued as
described in 42.4.2.

36.4 Stock-tank de-icers, stock waterers, and the like

36.4.1 A device intended for heating in low-temperature air is to be operated in the intended manner
while in air at 25 °C (77 °F) and while in air at minus 23.0 £3.0 °C (minus 9.4 +5.4 °F). The temperature
limitations are to be those indicated in Table 36.1 plus 25 °C.
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36.5 Liquid heaters and vaporizers, cord-connected
36.5.1 The product is to be operated continuously with water. If the product is of the immersed-electrode

type, a hard water solution of:

a) 0.5 gram of calcium sulphate (CaSO, - 2H,0) per liter of distilled water; and

b) 0.25 gram of calcium sulphate per liter of distilled water plus the manufacturers' amount and type
of recommended additive

are to be used in separate tests starting with the water reservoir or container filled to its filled level mark.
Operation is to be continued after temperatures have stabilized and until 75 percent of the water reservoir

supply has b

36.6.1
the supportin
mounted as ¢
temperature @

36.7 Solden

36.7.1 A pr
soldering iror
connected to
of 45 degreeq
diameter. It i
attained. An i
become stab
275°C (527 °

36.8 Solder
36.8.1 For

melting diffe
setting should

rI

and livestock brooders

surface recommended by the manufacturer. A brooder not so marked is to 4
ose to the supporting surface as its construction will permit:lf the product hag
ontrol, it is to be set at the value recommended by the manufacturer.

ing irons and soldering guns and desoldering tools

bduct equipped with a momentary-contact switch, such as a high-speed r|
or a transformer-type soldering gun, is.f0 be tested as follows. The prq

f Table 36.1.

If marked in accordance with 53.25, a brooder is to be tested while mounted at thg height above

e tested while
an adjustable

psistance-type
duct is to be

B circuit that provides the test voltage indicated in 36.1.13 and is to be supporied at an angle

from the horizontal with its tips resting-in a pool of solder approximately 1/2 ir
to be operated in cycles of 1 minute on and 4 minutes off until stabilized ten
ron or desoldering tool of any other type is to be operated continuously unti

ch (13 mm) in
peratures are
temperatures

ized, while resting on its stand ‘with the applied voltage reduced to give a temperature of

-) at the tip.
pots, nonautomatic

nonautomatic. solder pot in which means are provided to adjust the heat
nt metals_er.alloys, and that is plainly and permanently marked to indicate
be usedforeach metal or alloy, the test is to be performed as follows: the sol

operated at
correspondin

i

ach setting until temperatures become stabilized, while charged with the
tothat setting, as indicated in the marking.

to values for
which wattage
ler pot is to be
metal or alloy

36.9 Warming trays

36.9.1

Warming trays, intended to receive only vessels on the heated surface, are to be operated

continuously with the thermostat set at the maximum-heat position and with the surface empty. If the
thermostat cycles, the test is to be repeated with a vessel — containing water to a minimum depth of 1 inch
(25 mm) — placed on the heating surface over the thermostat. The vessel will usually consist of a 6 inch
(152 mm) diameter shallow pan.

36.10 Water heaters of the side-arm type

36.10.1 A water temperature of 77.0 °C (170.6 °F) is considered to be the highest normal value.
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36.11 Refrigerator defrosters
36.11.1  No external surface of a refrigerator defroster shall exceed 100 °C (180 °F) rise over ambient

temperature. See 53.34.

36.12 Heat guns

36.12.1

The temperature rise of the supporting surface of a heat gun incorporating a built-in stand shall

not exceed 125 °C (225 °F) when tested in accordance with 36.1.1 with the heat gun utilizing its stand with
all possible combinations of attachments available for the heat gun.

36.13 Hybrid adhesive guns

36.13.1 Tem
plus-mains” cq
Temperatures

determine compliance with Table 36.1. Testing under battery conditions will continue until thq

fully discharge

36.13.2 Tem
but are not lim

a) Upri
b) Layi
c) Tip g
Excepf]
stand,

36.14 Semi-

36.14.1 Ase
laid out flat be
the entire peri
no fewer than

36.14.2 The

berature testing of 36.12.1 shall additionally be conducted under “battery-only’
nditions. Testing will commence with new fully charged batteries at_the starf
will be monitored during the test and maximum temperatures wilhbe record

d or until temperatures stabilize.

berature testing shall be conducted in various orientations-Examples of orient
ted to:

pht standing on its base,
ng on its side, and
nd base touching the supporting surface:

fon: Testing is not considered neceSsary in this orientation if the device is proy
bnd 2) markings and/or instructions concerning the proper position of the adhe

Figid enclosed pet heating mat/pad

mi-rigid enclosed-mat/pad is to be operated at rated voltage until thermal equ

meter not less.than 2 inches (51 mm). During this test, temperatures are to be
5ix thermacaouple probes located at points in close contact with the exterior of t

felt.mentioned is to be 1-inch-thick (25-mm-thick), 100-percent Standard-wei

and “battery-
of each test.
ed in order to
e batteries are

ations include

ided with 1) a
sive gun.

ilibrium when

ween two felt mats'with an area that will cover the mat/pad completely and eXtends beyond

observed via
he mat/pad.

ght, all-cattle-

hair, punched

felt With center reinforcement consisting of burlap having a mass of 5 oz/yd? (1

70 g/m?). The

felt is to have a mass of T05 £15 o0z/yd- (3.560 £0.508 Kg/m-). An accepiable alternative to the all-cattle
hair felt is SAE J314, Grade F-11, 25.4-mm (1-inch) thick wool felt.

36.14.3
provided shall

36.14.4

not exceed 80 °C maximum temperature regardless of room ambient.

Internal pad temperatures shall not exceed the temperatures of Table 36.3.

In addition to the temperature limits in Table 36.1 and Table 36.2, the surface of the mat/pad
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Table 36.3
Maximum acceptable temperatures

Materials Degrees
Rubber- or thermoplastic-insulated conductors 60 °C (140 °F)?
Cotton or other combustible material 105°C (221 °F)°
Fiber employed as electrical insulation 90 °C (194 °F)
Phenolic composition used as electrical insulation or as a part 150 °C (302 °F)?
whose malfunction would result in a risk of fire, electric shock or
personal injury

2 The limitation on phenolic composition, rubber, and thermoplastic insulation does not apply to a compound that has been
investigated and found to have special heat-resistant properties.

® Charring of co

Mmbustible material during the initial 20-minute period of operation or at the conclusion of the testis

not acceptable.

37 Testofl

37.1 A prod
of intended ug
a temperaturg

a)Ac

nsulation Resistance and Leakage Current as a Result of Moisture

ict employing insulation material likely to be adversely affected by moisture u

of 32.0 £2.0 °C (89.6 £3.6 °F). After the conditioning:

brd-connected product rated for a nominal 120-, 208-, or 240-V supply shall c

nder condition

e shall be conditioned for 48 hours in moist air having a relative' humidity of 8§ +2 percent at

pbmply with the

requirgment in 34.1 in a repeat leakage-current test,.except that the test shall b¢ discontinued

when

b)Ap
ohms

37.2 Theins
a)Am

b) A v
or

c) Equ

37.3 A prod
stock-tank de
may be expo

eakage current stabilizes.

oduct other than mentioned in (a) shall haye-an insulation resistance of not le
between live parts and interconnected dead metal parts.

ulation resistance is to be measuréed by:
agneto megohmmeter that has-an open circuit output of 500 V;

bltmeter having an internal resistance of at least 30,000 ohms and using a 25

ivalent equipment:

Lict that by design and intended use can be expected to be used outdoors —
ticer, orcharcoal ignitor, or heat gun — and a product such as a refrigerator d
s5ed, to.wet or moist conditions, when tested after being conditioned as indic

37.6:

5s than 50,000

D-V d-c circuit;

for example, a
efroster, which
ated in 37.4 —

a) If a cord-connected product rated for a nominal 120-, 208-, or 240-V supply, shall comply with
the requirement in 34.1 in a repeat leakage-current test, except that the test shall be discontinued

when |

eakage current stabilizes.

b) If a product other than those mentioned in (a), shall have an insulation resistance of not less
than 50,000 ohms.

c¢) Shall also be capable of withstanding without breakdown for a period of 1 minute, the application
of a 60 Hz essentially sinusoidal potential between live parts and interconnected dead-metal parts.
The dielectric voltage-withstand test potential shall be 1000 V if the product is rated 250 V or less,
and shall be 1000 V plus twice rated voltage if the product is rated more than 250 V.
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37.4 After being conditioned as follows, and in the sequence indicated, each of two samples of a
charcoal ignitor is to be tested first for leakage current and then dielectric voltage-withstand as indicated in

37.3.

a) Each sample is to be placed on a horizontal thermally insulated surface and operated at the
voltage indicated in 36.1.13 — 36.1.15 for 2-1/2 hours, given time to cool to room temperature,
operated for an additional 2-1/2 hours, again given time to cool to room temperature, and so forth,
for a total on time of 500 hours.

b) One unenergized sample is then to be placed in a horizontal position on a platform and
subjected for 4 hours to a water spray applied at an angle of 45° from the vertical and adjusted to
be equivalent to a beating rain. The second sample, unenergized, is also to be subjected to the
spray hut, before the spray is started, this sample is to be placed in the position most likely to result

in wetti

37.5 After b
refrigerator de
indicated in 37

a) Eag
continy

b) Ong
platforr
the ve
energiz
tobep

37.6 Except
to be mounted
manufacturer
product is to

adjusted to be
be tested first
indicated in 37

Exception No.
point test desd

hg of the electrical insulation.

bing conditioned as follows, and in the sequence indicated, each_of/two
froster is to be tested first for leakage current and then dielectric’ voltage
.3:

h sample is to be placed on a horizontal thermally insulated surface
ously for 500 hours at the voltage indicated in 36.1.13 - 36)1.15.

sample is then to be energized at rated voltage,\.placed in a horizontal
h, and then subjected for 4 hours to a water sprayapplied at an angle of 45
tical and adjusted to be equivalent to a beating rain. The second sample
ed at rated voltage and subjected to the spray but, before the spray is started,
aced in the position most likely to result imwetting of the electrical insulation.

as in actual service — the produet is to be mounted in any shield or other s

provides for use with the product. While so mounted and without being ¢
be subjected for 4 hours.to-a water spray applied at an angle 45° from th
equivalent to a beating rain. After this conditioning and while still mounted, th
for leakage current.or- for insulation resistance and then dielectric voltage
3.

1: A heat . gunneed not be subjected to the water-spray test described in 3
ribed in 3¢ +— 37.9 is performed.

Exception No.

2:.A heat gun need not be subjected to the water-spray test described in 37.6

samples of a
Fwithstand as

and operated

position on a
degrees from
is also to be
this sample is

for a charcoal lighter, one sample of‘a product that can be expected to be us¢d outdoors is

helter that the
energized the
b vertical and
b product is to
Fwithstand as

7.6 if the dew

if the marking

described in thé.exception to 53.35 is provided, but shall be subjected to the dew point tes

t described in

37.7-37.9.

37.7 A heat gun, as mentioned in the Exceptions to 37.6, shall not have a leakage current greater than
2.0 mA after being conditioned as described in 37.8 and 37.9. Following conditioning, a heat gun with a
leakage current that exceeds 0.5 mA shall be additionally tested as follows: after a minimum of 10 hours
storage at room temperature and humidity, or after 1 hour running on the lowest heat setting, the leakage
current shall not exceed 0.5 mA.

37.8 The heat gun is to be conditioned in a cold chamber at 5.0 £2.0 °C (41.0 3.6 °F) for at least 4
hours, then transferred from the cold chamber to a humidity chamber at 88 +2 percent relative humidity at
32.0 £2.0 °C (89.6 £3.6 °F). The transfer time shall not exceed 1 minute.

37.9 Immediately after being placed in the humidity chamber, the leakage current is to be measured
between all exposed conductive surfaces and all gripping surfaces and earth ground with the heat gun
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connected to the intended branch-circuit supply but not operating. The leakage current shall be
continuously monitored until it stabilizes or drops.

37.10 In the case of a warming tray, a volume of hard water solution made as described in 34.10 and in
sufficient quantity to cover the product surface to a depth of 5 mm, is to be sponged over the serving
surface. The sponging operation is to consist of using the volume of water described above in a simulated
cleaning operation with the water being allowed to drain from the edges. At the conclusion of this test, the
leakage-current or insulation-resistance and the dielectric voltage-withstand tests described in 37.3 are to
be conducted. The leakage current is not to exceed 0.5 mA.

37.11 Except as noted in 37.12, a product that can be expected to be immersed in water for cleaning
shall show a leakage current of not more than 0.5 mA and shall be capable of withstanding a potential of

1000 V when
into the interig

3712 A prg
requirements

37.13 Thred
at a temperat
to indicate th
immersed onl
water, dried w
and the samp

37.14 Thee
immediately f
as described

requirements

tested in accordance with 37.12 — 37.15. The test shall not result in the ent
r of the product such that the water might come into contact with uninsulated-i

duct marked to indicate that it is not intended for immersion need not cd
in 37.11. See 53.24.

samples of the product are to be heated and are then to he‘immersed immed
ire of 10 — 25 °C (50 — 77 °F). The immersion is to be complete unless the pro

y to the extent indicated. After 1 hour of immersion;the samples are to be ren;
ith a soft cloth to remove all surface moisture, including surface moisture fron
es are to be tested for leakage current as indicated in 37.3.

bllowing which each sample is to besubjected to a 1000-V dielectric voltage
n 38.1. The three samples are to be\used for aging tests, and are required to G
in 36.1.4 — 36.1.6. If there is anlair cavity having electrical components, the

are to be disgssembled and the internal parts visually examined for the presence of watg

Table 37.1.

Table 37.1
Immersion tests for appliances intended to be immersed?®

rance of water
ve parts.

mply with the

iately in water
Huct is marked

bt it is intended for partial immersion only, see 53.24,4in which case each pfoduct is to be

oved from the
terminal pins,

ntire procedure of immersion and leakage*current measurement is to be repegted four times,

withstand test
omply with the
three samples
r (37.11). See

First 5 cycles

Dry initially and throughout conditioning
Immerse for 1 hour
Dry with cloth

Conduct leakage-current test

After 5th cycle

Conduct dielectric voltage-withstand test
Operate 240 hours

Cool to room temperature

Reheat as for normal-temperature test

Immerse for 1 hour

Conduct leakage-current test

Conduct dielectric voltage-withstand test

2 |f there is an air cavity housing electrical components in the appliance, disassemble the appliance and examine for water.

37.15 Animmersible heating appliance is to be heated for the immersion test by operating it dry, with the
thermostat at the highest setting, until the thermostat automatically switches to the "low" or "off" position.
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37.16 The three samples to be used for the tests described in 37.13 and 37.14 are to be operated, as
described in 37.15.

38 Dielectric Voltage-Withstand Test

38.1 A heating appliance shall be capable of withstanding for 1 minute without breakdown a 60 Hz
essentially sinusoidal potential applied between live parts and dead parts, with the product at its maximum

normal operating temperature. The test potential (rms) shall be as indicated in Table 38.1.

Table 38.1
Dielectric test potential

Appliance Test potential (rms)

Appliances that
persons or anim

hvolve moist or wet contact directly with 2500V

bls

Appliances that
moist or wet con

hre rated at more than 250 V and do not involve
act

1000 V plus twice the voltage-rating of the

appliance

Appliances that
moist or wet con

hre rated at 250 V or less and do not involve 1000 V

act

38.2 To dete|
by means of
sinusoidal an
required test |
to be at a unifq

38.3 Inthe ¢
cover is to be

determine whether a breakdown may result from damaged insulation on the conductors whi

in other than s

38.4 An imn
withstanding 4
maximum rate
operation of th

§

rmine whether a product complies with the requirement in 38.1, the product i
500 VA or larger-capacity testing transformerthe output voltage of which
can be varied. The applied potential is to<be increased gradually from

alue is reached, and held at that value for 1Cminute. The increase in the appli
rm rate and as rapid as consistent with its\value being correctly indicated by th

hse of a product in which the electric\wiring passes through a hinged member|
raised and lowered three or moré times while the test potential is being appl

mply the closed position,

ersion-type heater_in\which the electrodes make contact with a liquid shall
uccessfully, for @ period of 1 minute, the application of a potential of 150
d voltage of the jproduct across the supply connections, under any conditio
e product.

38.5 In addi

sinusoidal poténtial applied between ac current carrying parts and the battery terminals.

:

n to 'the test of 38.1, a hybrid adhesive gun shall withstand a 1000 V, 60

5 to be tested
is essentially
zero until the
bd potential is
e voltmeter.

or spring, the
ed in order to
e the cover is

be capable of
ercent of the
n of intended

Hz essentially

39 Mechanical Endurance Test

39.1

If the intended operation of a heating appliance causes movement of the internal wiring, the product

shall be capable of operating for 6000 cycles in the intended manner while connected to a supply circuit of
the voltage indicated in the Normal Temperature Test, Section 36. If the normal cleaning of a heating
appliance causes movement of the internal wiring, the movable part shall be capable of operating
successfully for 1000 cycles unenergized in the intended manner indicated in 36.1.2. There shall not be
any electrical or mechanical malfunction and, after the test, the product shall comply with the requirements
for dielectric voltage-withstand in 38.1 — 38.3.

39.2 In a test to determine whether a heating appliance complies with the requirement in 39.1, any
mechanical arrangement may be employed to operate the movable member at a rate of approximately 12
cycles per minute, but, in any case, the cover or movable member is to be so operated that it will reach the
actual limits of travel in both directions, each cycle. In the case of a product that has two different stop
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positions for the hinged cover, 1000 operations out of the total of 6000 are to be made with the cover
moved to the wide-open position.

39.3 If flexing or internal electric wiring or uninsulated live parts occurs during installation or inspection of
electrical field-wiring connections, see 11.1.5, then internal electric wiring or uninsulated live parts are to
be flexed 50 cycles under the conditions specified in 39.4.

39.4 Prior to the flexing test required in 39.3, the terminal box or area adjacent to the component
termination leads shall be filled with the field-wiring leads, branch-circuit wiring, and the like, as would be
encountered in intended use. Flexing of the component leads shall not result in damage to the electrical
insulation in the flexing area or disarrangement of the electrical connections that would preclude proper
storage of the component connecting leads and there shall be no electrical or mechanical malfunction.

After the test
38.3.

40 Resistar

40.1
have such prqg

40.2 The re
described in 4
of the liquid it

40.3 Eachg
impact that re]

The material of a reservoir, the breakage of which may result in risk\of fire or electr

the product shall comply with the requirements for dielectric voltage-withs

ce to Impact

perties as to meet the conditions anticipated in use.

servoir mentioned in the Exception to 13.3 shall~withstand the applicab
10.3 or 40.6 without cracking, breaking or sustaining other damage that could
is intended to contain.

f three samples of a product that is hand=supported in normal use is to be st
sults from the product being dropped through a distance of 3 feet (914 mm) on

surface. Dep
positions mo

40.4 Theh
tongue-and-g
surface asser|

40.5 With rg
surface in a
employed for

Figure 40.1.

procedures rg¢presented in the table. If any sample is not acceptable on its first drop i

positions, the

nding upon intended usage, the product is to be dropped so as to strike t
likely to produce adverse results.

rdwood surface mentioned in<40.3 is to consist of a layer of nominal 1 inch
rove oak flooring mounted;on two layers of 3/4 inch (19 mm) thick plywood. T
hbly is to rest on a conerete floor or the equivalent during the test.

ference to 40.3; the test on the product is to be conducted so that each san
bosition different’from those of the other two samples. Three individual sa
the tests, orif the manufacturer so elects, fewer samples may be used in ag
The overall performance is acceptable upon acceptable completion of a

results of the test are unacceptable.

and in 38.1 —

¢ shock, shall

e impact test
cause leaking

bjected to the
to a hardwood
he floor in the

(25 mm) thick
he hard-wood

ple strikes the
mples may be
cordance with
ny one of the

any of three
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Figure 40.1

Procedure for Impact Test

Sample Number

Series
Num—
ber 1 2 3 1 2 3 1 2 3 12 3
1 A N N A N N A N N A N N
| | L~ N
v Y vy vy
2 A N N A N N U A N U A N
S A N N Uu A N A N Uu A
Arrows indicate sequence of test procedure
A — Acceptable results from’ drop
U — Unacceptable results: from drop
N — No test necessafy
SA1162

40.6 A prodyct not normally hand-supported is to be subjected to an impact as required in[Table 40.1 on
any surface tihat is susceptible to a blow.during normal use. For the top surface the impact is to be
produced by dropping a steel sphere, 2 inches (50.8 mm) in diameter and weighing approximately 1.18 Ib
(535 g), from fthe height necessary to produce the specified impact as shown in Figure 40.2. The steel
sphere shall dtrike the surface ina location different from those in the other two impacts.| For surfaces
other than the|top of the product;-the steel sphere is to be suspended by a cord and allowed|to swing as a
pendulum, drepping through .the vertical distance necessary to cause it to strike the sufface with the
specified impdct as shown'in Figure 40.2.

Table 40.1

(W)

Easily moved equipment All other equipment

Counter-supported? Floor-supported®

0.75 (1.02) 5.0 (6.8) 5.0 (6.8)

@ Counter-supported equipment is that which is typically supported by a counter, table or bench during the performance of its
intended electrically operated functions. Reference is to be made to the specific equipment's Use and Care Literature in
establishing the intended electrically operated functions of the equipment.

® Floor-supported equipment is that which is typically supported by the floor during the performance of its intended electrically
operated functions. Reference is to be made to the specific equipment's Use and Care Literature in establishing the intended
electrically operated functions of the equipment.
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Figure 40.2

Ball Impact Tests

Q\ SPHERE
! START
| POSITION
|
|
|
|
|
!
I SPHERE
| IMPACT
} POSITION
L
)
TEST
SAMPLE
7 7 v
" /RIGiD SUPPORTINGZSURFACE /
ST T
IP120
SPHERE
START
\ POSITION
-
=
.
8 .
\¥ }
S
\f TEST
S SAMPLE
o IMPACT POSITION
\\\\ RIGID SUPPORTING SURFACE
NN N N N N N
IP 160

NOTES -
1) H in Figure 40.2 indicates the vertical distance the sphere must travel to produce the desired impact.

2) For the ball-pendulum impact test the sphere is to contact the test sample when the string is in the vertical position as
shown.

3) The backing surface is to consist of 3/4 inch (19 mm) plywood over a rigid surface of concrete. An equivalent nonresilient
backing surface may be used.
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40.7 A product is to be subjected to the applicable impact test described in 40.3 or 40.6 with or without
any attachment recommended by the manufacturer, whichever would result in the most severe test.

40.8 After the applicable Impact Test of 40.3 or 40.6 the product shall:
a) Comply with the Dielectric Voltage-Withstand Test, Section 38;
b) Comply with the Leakage Current Test requirement of 42.1.4; and

c) Have no accessible uninsulated live parts or enamel-insulated wires as determined by the
application of the probe shown in Figure 7.2.
41

OverflowTest

411 Ifahea
storage cham
chamber shal
insulation that

41.2 To dete
water is to be
diameter. The

marked; othen

of the volume
Determination

means of visy
voltage-withstand test, or both if considered to be appropriate.

42 Abnorma

42.1

42.1.1 If the

be obtained in

operated conti

42.1.2 To ds

abnormal test
observed. Unl
mounting and

General

ling appliance — such as a vaporizer, sterilizer, or the like — incorporates.a‘rese
ber that is likely to be overfilled in intended use, liquid overflowing, frem th
not wet uninsulated live parts or enamel-insulated wires, andJshall not

ised for the test and is to be poured into the reservoir throtgh an orifice 3/8 ing
reservoir is to be filled to the level recommended by<{the manufacturer if such
vise, the reservoir is to be filled to maximum capacity. Additional water, equal
just mentioned, but not more than 1 pint (470.mL), is then to be poured into
of whether uninsulated live parts have become wet as a result of the overfld
al inspection, but this may be supplemented by an insulation-resistance tes

| Operation Test

conditions of normal.operation are not representative also of abnormal cond
actual service, a-heating appliance shall not involve the risk of fire or electri
nuously under such abnormal conditions.

termine_whether a risk of fire or electric shock actually exists, a separa
is to be\conducted with the product operating continuously until the ultimate reg
ess, otherwise indicated, the test is to be conducted with the applied voltag

rvoir or liquid-
B reservoir or
wet electrical

is likely to be adversely affected by the liquid usually used in the reservoir or chamber.

rmine whether a product complies with the requirement in-41.1, it is to be tested as follows:

h (9.5 mm)in
evel is plainly
to 50 percent
the reservoir.
w is to be by
t, a dielectric

tions likely to
c shock when

e burnout or
sult has been
e, method of

thermostat connection in accordance with 36.1.13 — 36.1.16 and 36.1.19. Irp

most cases,

continuous operafion for 7 to 8 hours will be necessary to determine the ulfimate result. A cord-connected
product is to be placed on white tissue paper on a soft wood surface.

42.1.3 When operated under such abnormal conditions, a product is considered to involve a risk of fire if
there is any emission of flame or molten metal, other than drops of melted solder, or if the operation of the
product results in the glowing or flaming of combustible material upon which the product may be placed or
— in the case of a permanently installed product — may be in proximity to the product as installed.

42.1.4 After having been subjected to an abnormal test, the cord-connected heating appliance is
considered to involve a risk of electric shock if the current measured through a 500-ohm resistor between
an accessible part and ground is more than 5 mA. The current need not be measured at terminals
operating at voltage levels that do not involve a risk of electric shock. In the case of a product utilizing a
liquid in its intended operation, the liquid container is to be filled with the hard-water solution described in
34.10 in the intended manner, prior to the current measurement. Liquid need not be added if it is obviously
apparent that the product will not hold liquid. Otherwise, water in an amount equal to the capacity of the
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container is to be poured into the container and the current is to be measured as quickly as possible
thereafter.

42.1.5 If a motor is connected across a portion of a resistance element, the product shall not involve a
risk of fire or electric shock as the result of an open circuit in the portion of the element that is in parallel
with the motor.

42.1.6 For most of the common types of heating appliances, standardized abnormal test conditions are

givenin 42.2 —

42.18.

42.2 Products with breakable exterior surfaces

4221 Ifaq
brittle materia
live parts, the
service.

42.2.2 Certg
design or inte

42.3 Produ

42.3.1 The
cloth fully sat
the product in

a)Ac

roduct, such as a warming tray, has an exterior surface of glass, ceramic;
in or on which the heating element is mounted or that is an essential part.ofth

in specific tests are described in 42.3.1 — 42.3.3, but other tests/may be nece
hded operation of the product.

cts with breakable surfaces

plass or ceramic surface shall withstand without-cracking or breaking the a
Urated with water — the hard-water solution described in 34.10 — at room ten
the fully heated condition. The quantity of\water involved shall wet the surface

brd-connected product rated for a nominal 120-, 208-, or 240-V supply shall ¢

br comparably
e enclosure of

material shall be capable of withstanding the stresses likely to be encouniered in actual

ssitated by the

oplication of a
perature, with
completely.

bmply with the

requirgment in 34.1 in a repeat leakage-current test, except that the test shall b¢ discontinued

when leakage current stabilizes.
b) A pfoduct other than those mentioned in (a) shall have an insulation resistance of not less than
50,000 ohms.
42.3.2 The glass or ceramic urface of a warming tray shall withstand without cracking gr breaking the
impact of a 2finch (50.8 mm).diameter, 1.18-Ib (0.535-kg) steel ball, dropped from a height|of 40.5 inches
(1.03 m). Fouf impacts shall'be made at different places on the tray.
42.3.3 In the case of“a product other than a warming tray, the glass or ceramic surface ghall withstand

without crack

ng.er,breaking the impact of a utensil loaded with 4 Ib (1.81 kg) of shot and d

height of 6 in

ropped from a

hes (152 mm). The size and shape of the utensil shall be as appropriate as p

ossible for the

product, and ten impacts of the utensil shall be made.

42.4 Heat guns

42.41

Each of three samples of a heat gun shall be energized at rated wattage and set to operate at

maximum normal speed. While still operating, each heat gun shall be dropped three times, from a height
of 3 ft (0.91 m), onto a concrete surface so that the point of impact is different for each of the three drops.
After the third drop the units are to be examined and tested for compliance with the requirements of 42.4.2.

Exception No. 1:
completed.

Compliance with 42.4.2 (a), (b), and (d) shall be determined after each drop is

Exception No. 2: The heating element in a hand-supported heat gun shall be so constructed that if the
wire is broken at any point there shall be no reduction of electrical spacings below the limits specified in
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Spacings, Section 27. If broken, no portion of the heating element wire shall be accessible to contact by
the 1/4 inch (6.4 mm) diameter probe (Figure 7.4) through any opening in the enclosure, while the heat

gun is rotated and moved as infended during normal use.

42.4.2

If a sample, after being subjected to the test specified in 42.4.1:

a) Permits the entry of a 1/4 inch (6.4 mm) diameter probe, Figure 7.4, into the enclosure to contact
an uninsulated live part;

b) Is unable to comply with the dielectric voltage-withstand test specified in 38.1;

c) Experiences circuit interruption by component burnout other than operation of a one-time

protect

ve device: or

d) Has

the result is ng
accordance w

4243 Ifah
ultimate resul

caused the 3-A fuse to ground to open;

t considered to be acceptable. If still in an operating condition, the-sample is t
th 42.4.3.

bat gun appears operable following the three drops, it is t6é_be energized for
s are noted, whichever occurs first. Upon completion‘.of this test, after

operation, compliance with 42.4.2 shall be determined for each sample.

42.5 Ceramics-baking kilns and ovens

4251 A kil
temperatures

or oven which bears the warning matking described in 53.22 is to be
nave become constant.

42.6 Charcqal ignitors

42.6.1  Witho

ut adding charcoal, the operation of the sample used in the normal-temperatu

continued for & total of 7 hours. During the test, the grounding means provided by a 3-condu

be disconnect

ed and the ignitor sheath is to be connected to ground through a 3-A fuse. R

sheath, opening of the fuse, or dielectric breakdown when the product is tested in accordg

and 38.2 indic.

42.6.2 Anig
with two layers

btes that the ignitoris not acceptable.

hitor is tode operated while supported on its integral stand on a softwood su
of white tissue paper.

42.6.3 Thers

0 be tested in

hour or until

dropping and

bperated until

e testis to be
ctor cord is to
Rupture of the
nce with 38.1

rface covered

shall be no exposed live parts as a result of the following tests. The sheaths

of charcoal or

log lighters that have been subjected 1o the following fests shall not rupture or result in a dielectric
breakdown when tested in accordance with 38.1 and 38.2.

a) A previously untested sample of the ignitor or log lighter is to be operated in air until thoroughly
heated and is then to be dropped six times from a height of 3 ft (0.91 m) onto a concrete surface
while still connected to the power supply. In three drops the sheath is to strike the concrete first,
and in three drops the handle is to strike the concrete first.

b) A previously untested sample of the ignitor or log lighter is to be energized and its handle held
firmly between two lightly padded surfaces with the heating element in a horizontal plane. A mass
of 10 Ib (4.54 kg) is to be suspended at the end of the well-heated element for 1 minute. If the
element sheath bends because of this force, it shall be straightened to its original position.
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42.7 Stock-tank de-icers, stock waterers, and the like

42.7.1 A device intended for heating in low-temperature air shall be operated dry in air at 25 °C (77 °F)
and in air at minus 23.0 £3.0 °C (minus 9.4 £5.4 °F) while supported on a tissue-paper-covered softwood
supporting surface with dry, shredded newspaper placed loosely over the active part of the heating surface
or surfaces.

42.8 Warming trays

42.8.1 A warming tray is to be operated with the entire serving surface covered with a double layer of
cheesecloth and with a 1 inch (25 mm) thick hair-felt pad. If the thermostat cycles, the test is to be
repeated with_only two-thirds of the serving surface covered and again with one-third of the serving
surface coveled. In the partial coverage test, the area of the tray farthest from the thermostat is to be

covered. Ope
42.9

4291 Aco

layers of whit¢ tissue paper, with the sheath of the element in contact with thé paper-covered

42.10 Liqui

42101 Al

devices shunfed out of the circuit, except as noted in 36.1.19.

42.11

42111 And

42.12 Poult

42.12.1 The
white tissue
located as cld
andistobes

Immergion heaters

Ovenp

ration under each of the above conditions is to be continuous for a period-ofi 774

d-connected immersion heater is to be operated on a softwood surface co

H heaters

huid heater is to be operated dry and with all automatic temperature control

nautomatic oven is to be operated without any temperature regulation.
ry and livestock brooders

brooder is to be tested while supported on a softwood surface covered with
baper, and mounted-in the 90 degree corner described in 36.1.17. The br
se to the supporting surface and to both walls of the corner as its construct

 oriented that'maximum heating on the walls and supporting surface will resulf.

ours.

ered with two
surface.

5 or protective

two layers of
boder is to be
on will permit,

4213 Solder pots, nonautomatic

42.13.1 A npnautomatic solder pot is to be operated continuously until ultimate results |are observed,
while charged with the commonly used metal or alloy that results in highest temperatures. If the product
incorporates a means for adjusting the heat input, this is to be set at the maximum.

4214 Soldering irons

42.14.1 A soldering iron that does not incorporate a momentary-contact switch is to be operated on its
stand until ultimate results are obtained.

42.15 Hot plates

42.15.1 A hot plate is to be operated continuously with each heating unit covered with a cast-iron circular
stove plate. The plate to be used with a 6 inch (152 mm) or smaller surface unitis 7 — 8 inches (178 — 203
mm) in diameter and weighs approximately 3 Ib (1.36 kg). The plate to be used with a larger surface unit is
10 — 11 inches (254 — 279 mm) in diameter and weighs approximately 7 Ib (3.18 kg).
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42.16 Ceramic products

42.16.1 A ceramic liquid heating appliance shall not involve risk of electric shock when operated as
described in 42.16.2.

42.16.2 The product is to be filled with just enough water — the hard water solution described in 34.10 —
to cover the heating element and then operated continuously, without the addition of any more water, until
the heating element burns out to open the circuit, except that the time of operation is not to exceed 7
hours. After the product has cooled to room temperature, it is to be half filled with water again and
connected to the supply circuit. A risk of electric shock is considered to exist if the current measured
through a 500-ohm resistor between the water in the product and ground exceeds 5.0 mA. The current is
to be measured again with reversed polarity of the supply circuit.

42.16.3 If thg¢ product breaks during the heating described in 42.16.2, the test is to be dis¢ontinued and
the product is hot to present a risk of fire or electric shock.

42.16.4 Anipsulating washer, gasket, or the like, used as a seal or barrier between uninsulated live parts
and the liquid ghamber of a liquid heating appliance shall be such that there will.not be a leakpge current of
more than 0.5 mA between liquid in the product and ground after acpreduct has been operated as
described in 42.16.5.

42.16.5 The|product is to be operated continuously for 168 hotrs“after having been filled with the liquid
usually used |n the product. Liquid is to be added from time:to time to keep the liquid ¢hamber from
becoming lesq than half full. The product is then to be subjécted to a repeated leakage-cuirent test, see
34.1, except that the test is to be discontinued when leakage current stabilizes.

42.16.6 An |nsulating washer or gasket as described in 42.16.4 shall show no vidible signs of
deterioration 4fter being aged for 168 hours in a\circulating-air oven at a temperature of (135.0 £1.0°C
(275.0 £1.8 °F).

42.17 Vaporjzers of the resistance-wire type

42.17.1 A vgporizer of the resistance-wire type is to be operated dry, for not less than 4 |hours or until
ultimate conditions are obtained./The product is to be completely wrapped in a pad consjsting of eight
layers of bleaghed cheesecloth, with the pad in contact with the vaporizer parts, and then placed on a
softwood surfgce.

42.18 Heating appliances employing fans or blowers

42.18.1 Heatmg apptiances emptoying biowers or fansshatt-bepositioned—as-interdedon a softwood
surface covered with white tissue paper. The rotor of the fan / blower motor shall be stalled. The appliance
shall be operated continuously until the ultimate results have been determined.

42.19 Hybrid adhesive guns

42.19.1 General

42.19.1.1 Hybrid adhesive guns shall not pose a risk of fire or electric shock as determined by 42.1.3 —
42.1.4 and Section 38 when tested in accordance with 42.19.2 —42.19.4.
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42.19.2 Hybrid adhesive gun reverse battery polarity test

42.19.2.1 Unless the hybrid adhesive gun design precludes incorrect installation, the manufacturer’s
recommend battery shall be installed in the battery compartment such that the battery(ies) is inserted in
the incorrect polarity. The compartment cover shall be installed and the unit placed on a soft wood
supporting surface covered with tissue paper, with the battery compartment oriented in contact with or as
close to the surface as the design permits. The unit shall be covered with a layer of cheesecloth and then

to be energized for a period of 7 hours.

42.19.3 Battery short-circuit test

42.19.31

A sample of the hybrid adhesive gun with fully charged battery (ies) specified by the

manufacturer
orientation ag

short-circuited.

until the batte
steady state d

42.19.4 Hyk

421941 C
any condition
connection, d
resistors (opq
prior to introd

43 Testing

43.1 Overlo
4311 Asw
investigated fi
current, shall
cycles of op¢g
electrical nor

43.1.2 To dg
overload test,

shall be positioned, with the battery compartment cover closed, in the mo
determined by the Normal Temperature Test of Section 36. The battery tern
The total resistance of the shorting circuit shall not exceed 0.1 ohm. The'tes
'y is to completely discharged or until the battery case temperature has peake
ondition.

rid adhesive gun component fault test

bmponents whose failure could result in an increaserisk of fire and/or electri

of operation shall be subjected to a short of afly two terminals or an op
ne test at a time. These components include electrolytic capacitors, semic
n circuit only) in the battery and mains connécted circuits. The sample shal
icing the fault shall employ new fully charged-batteries.

bf Component Switches and Control,Devices
ad test for motor switches

tch or other device that controls a motor employed in a heating appliance, unl
pr the application or unless so interlocked that it will not have to break the lock
be capable of performing acceptably when subjected to an overload test c¢
ration, making and breaking the locked-rotor current of the motor. There s
mechanical malfunction of the device, nor undue burning, pitting, or welding of

terming€ whether a switch or other control device is capable of performing ac
the product is to be connected to a grounded supply circuit of rated frequency

in accordancg

metal parts o

with"36.1.13 W|th the rotor of the motor Iocked in posmon Durlng the test,

st unfavorable
hinals shall be

is to continue
d or reached a

c shock during
bn at a single
bnductors and

be energized

ess previously
ed-rotor motor
nsisting of 50
nall be neither
the contacts.

ceptably in the
and of voltage
exposed dead

grrent-rupturing

device, if single-pole, is to be located in an ungrounded conductor of the supply circuit. If the product is
intended for use on direct current, or on direct current as well as alternating current, the test is to be
conducted with direct current and exposed dead metal parts are to be so connected as to be positive with
respect to a single-pole, current-rupturing device. The device is to be operated at the rate of 10 cycles per
minute, except that a faster rate of operation may be employed if agreeable to all concerned. The
performance is unacceptable if the fuse in the grounding connection opens during the test.

43.2 Overload test for automatic controls

43.2.1 An automatic control for temperature regulating or temperature limiting shall be capable of
performing successfully for 50 cycles of operation, when the heater is connected to a supply circuit having
a potential of 120 percent of the voltage specified in 36.1.13. There shall be neither electrical nor
mechanical malfunction of the control, nor undue burning, pitting, or welding of the contacts.
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43.2.2 In tests to determine whether an automatic control complies with the requirements in 43.2.1 and
43.2.3, the product is to be connected to a grounded supply circuit; the enclosure of the product, if of
metal, is to be connected to ground through a 3-A fuse; and the control, if single-pole, is to be connected in
an ungrounded conductor of the circuit. If the heater is intended for use on direct current, or on direct
current as well as on alternating current, the test is to be conducted with direct current, and the enclosure
is to be so connected as to be positive with respect to a single-pole automatic control. The device is to be
operated at the rate of 10 cycles per minute, except that a faster rate of operation may be employed if
agreeable to all concerned. The performance is unacceptable if the fuse in the grounding connection
opens during the test.

43.2.3 An automatic control intended for use on direct current, which is so constructed that the starting
handle does not stay latched with the timing knob in all of its position settings, thereby resulting in a slow
essfully when
tested as follovs. The switch shall be subjected to 50 cycles of operation at normal load, by releasing the
handle slowly @nd, during the test, the metal frame of the product shall be connected\to)ground through a
3-A fuse to gie indication of a flashover, should this occur. This test shall be made;following the overload
test and precegding the endurance test on the control. See 43.2.1 and 43.3.1.

43.3 Endurance test for thermostats

43.3.1 A thefmostat shall be capable of withstanding an endurancéctest that, except as ngted in 43.3.3,
shall consist gf the number of cycles indicated in Table 43.1. Unless it is specified that the|test be made
without load, the thermostat shall make and break the rated current of the product while cpnnected to a
circuit of rated| voltage. There shall be neither electrical nor mechanical malfunction of the tjermostat, nor
undue burning, pitting, or welding of the contacts.

Table 43.1
Number of cycles of operation for endurance test

Type of thermostat Automatically reset thermostat Manually reset thejmostat

Temperature-redulating A number of ¢ycles equivalent to 1000 hours To be made the subject of special
of normal operation of the heater but not less consideration.?
tham6000 if a household heating appliance, or
30,000 cycles if a commercial appliance.
However, the test may be omitted if, with the
thermostat short-circuited, no temperatures
higher than the limits given in Table 36.1 are
attained during the normal-temperature test of
the appliance.

Temperature-limjting A number of cycles equivalent to 100 hours of | 1000 cycles under load and $000 cycles
operation of the heating appliance under any without load. However, the tgst may be
condition which causes the thermostat to omitted if, with the thermostat short-
function, or 100,000 cycles, whichever is circuited, there is no evidence of risk of fire
greater. However, the test may be omitted if, as described in 42.1.1 —42.1.5 during

with the thermostat short-circuited, there is no | continuous abnormal operation of the
evidence of risk of fire as described in 42.1.1 appliance.

—42.1.5 during the continuous abnormal
operation of the appliance.

Combination temperature- 100,000 cycles if, with the thermostat short- To be made the subject of special
regulating and -limiting circuited, there is evidence of risk of fire as consideration.

described in 42.1.1 —42.1.5. If there is no
evidence of risk of fire under this condition,
the thermostat is to be tested as a
temperature-regulating thermostat (see
above).

2 If the operation of the thermostat controls the physical movement of a part of the appliance, the test is to be so arranged that
each cycle will involve the complete normal operation of the appliance.
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43.3.2 With

reference to 43.3.1 and Table 43.1, thermostats are classified as follows:

a) A temperature-regulating thermostat is one that functions only to regulate the temperature of the
heating appliance under intended conditions of use, and whose malfunction would not result in a

risk of

fire.

b) A temperature-limiting thermostat is one that functions only under conditions that produce
abnormal temperatures. The malfunction of such a thermostat might or might not result in a risk of

fire.

¢) A combination temperature-regulating and -limiting thermostat is one that functions to regulate
the temperature of the heating appliance under intended conditions of use, and also serves to
reduce the risk of fire that might result from conditions of abnormal operation of the product.

43.3.3 Fors
consist of 100

43.4 Limite

43.4.1 Ther
that, in some
controlling a 1
three samples
limited to 100

43.4.2 A mqg

medicament vaporizer of the resistance-wire type, the endurance test of & thiermostat is to

,000 cycles under load.
H short circuit test for motor-control devices

b shall not be any ignition of cotton surrounding the outer enclosure of the pro
cases, will be the enclosure of the motor that it protects;’when three sampl
/2 hp or smaller motor are subjected to short circuits on a circuit limited to 20
b of a device controlling a motor larger than 1/2 hphare subjected to short circy
D A

tor is to be considered to comply with theé - fequirement in 43.4.1 if it is equ

inherent overlpeating protector that complies with the fequirements for such protectors.

4343 Fort

ne tests mentioned in 43.4.1, the power factor of the test circuit is to be 0.9

circuit capacity is to be measured without the device in the circuit.

4344 In eq
test; the fuse
branch circuit
the device on

44 StrainR

44.1 The str

ch case, a nonrenewable cartridge fuse is to be connected in series with the
is to be of the maximum current rating that will be accommodated by a fus
to which the produéet*would be connected. The test on one sample is to be m
the short circuit:

blief Test

ain-relief means provided on an attached flexible cord, when tested in accordg

shall be capa

tective device,
s of a device
D A, and when
its on a circuit

ipped with an

— 1.0, and the

device under
eholder of the
ade by closing

nce with 44.2,

ble of withstanding for 1 minute, without displacement, a pull of 35 Ibf (156 N

applied to the

cord, with the

connections within the product disconnected.

Exception: The cord on a soldering iron or wood-burning pencil having a mass of not more than 1/2 Ib
(0.227 kg) exclusive of the cord shall withstand a pull of 20 Ibf (89 N).

44.2 The strain relief means provided on leads as mentioned in the Exception to 11.1.5 when tested in
accordance with 44.3, shall be capable of withstanding for 1 minute without displacement a pull of 5 Ibf (22
N) applied to the leads with connections at the termination disconnected.

44.3 The specified force is to be applied to the cord or leads, and the product so supported that the
strain-relief means will be stressed from any angle that the construction of the product permits. The strain-
relief is not acceptable if, at the point of disconnection of the conductors, there is sufficient movement of
the cord or leads, to indicate that stress on the connections would have resulted.
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45 Push-Back Relief Test

45.1

occurrence of any of the following conditions:

a) The supply cord is subjected to mechanical damage;

b) The supply cord is exposed to a temperature higher than that for which it is rated;

To determine compliance with 12.2.3, a product shall be tested in accordance with 45.2 without

c) Spacings, such as to a metal strain-relief clamp, are reduced below the minimum required

values;

or

d) Internal connections or components are damaged.

45.2 The su
product or cor
pushed back i
cord into the
manipulated tq

46 Permanence of Cord Tag for Outdoor-Use Heating Appliances with Power-Supply

than 6 Feet (1

pply cord is to be held 1 inch (25.4 mm) from the point where the cord~eme
i bushing, when provided, and is then to be pushed back into the product. The
hto the product in 1 inch (25.4 mm) increments until the cord buckles-or the for
product exceeds 6 pounds-force (26.7 N). The supply cord within the pro
determine compliance with 45.1.

.8 m)

rges from the
e cord is to be
Ce to push the
duct is to be

Cords Less

46.1 This requirement is intended for tags employed with outtdoor-use heating applianceq requiring the
marking of 53.38 with power-supply cords less than 6 ft (1.8 m), other than as mentioned in 53.14.

46.1A A tag|shall comply with Marking and Labeling Systems — Flag Labels, Flag Tags, [Wrap-Around
Labels and Related Products, ANSI/CAN/UL 969A, for the cord type it is applied tg, and to the
environmentallconditions consistent with the intended use of the product (e.g. indoor or outdgor).

46.2 Deleteq

46.3 Deleteq

46.4 Deleteq

46.5 Deleteq

46.6 Deleteq

46.7 Deleted

47 Crushing Resistance for Flexible Pet Heating Mats/Pads

47.1

described in 47.2 without resulting in any of the following:

Flexible pet heating mats/pads shall withstand a 1-minute application of the crushing force

a) Reduction of spacings below the minimum specified in Spacings, Section 27 of this Standard

and Se

ction 8 of the Standard for Electric Heating Pads, UL 130;

b) Accessibility of insulated or uninsulated live parts as determined in accordance with accessibility

require

ments of this Standard;

c) Breakage, cracking, rupture, or similar damage that adversely affects the insulation; or
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d) A risk of electric shock, fire, or injury to persons operating the appliance per the Heating Test
(Repeated) and Dielectric Withstand Test of the Standard for Electric Heating Pads, UL 130.

47.2 Three samples of the flexible pet heating mat/pad are to be backed on the mounting side by a fixed
rigid supporting surface. A crushing force is to be applied to the side opposite the mounting surface. The
force is to be applied through hardwood applicators each no more than 0.5 inch (12.7 mm) thick and
having flat surfaces each 4 by 10 in (102 by 254 mm). Each force applicator is to exert 100 Ib (45.4 kg) on
the sample. As many applicators are to be applied as the sample can accommodate on the surface
opposite the mounting surface, based on an arrangement of applicators as indicated in Figure 47.1.

Figure 47.1
Location of applicators for crush-resistance test
lee—10 INCHES —s=tet—10 INCHES —smtes—10 INCHES —==
(254mm) (254mm) (254mm)
| | | |
10 INCHES
(254mm)
6 INCHES
(152mm)
| 10 INCHES |
(254mm)
4 INCHES
SB1280—-A (102mm)
48 Applian¢e Coupler Retention

48.1 In order to determine compliance with the exception to 12.1.2 a hand-supported indoor use heating
appliance employing a detachable supply cord shall be subjected to the requirements of 48.2 and 48.3
with acceptable results.

48.2 If a hand-supported heating appliance employs a detachable power-supply cord without a positive
means of retention, the retention means shall comply with the endurance test specified in 48.3. At the end
of this test the retention means shall withstand for 1 minute a 1 Ib (4.4 N) withdrawal force axially applied
to the cord, without the appliance coupler becoming disengaged from the retention system.

48.3 The retention means is to be subjected to 1000 cycles of appliance coupler insertion and removal,
with each cycle consisting of a full insertion into and removal from the appliance. The insertion and
removal of the appliance coupler is to be done at a rate not exceeding ten cycles per minute unless the
manufacturer agrees to a faster rate. The appliance is not to be energized during the test.
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49 Connector Current Interruption

49.1

detailed in 49.2 without occurrence of any of the following:

a) Mak

ing uninsulated live parts accessible to contact;

b) Producing a condition that affects the mechanical performance of the appliance;

A sample of the appliance constructed as detailed in 12.1.4 shall be subjected to the testing

¢) Producing a condition that increases the likelihood of an electric shock as determined by the
dielectric voltage-withstand test in Section 38;

d) Visible pitting of the contacts in either the connector or appliance plug;

e) Carh

f) Cess

49.2 A samp
under conditio
cycles of ope
mating part co
examined for ¢

49A Thermal Degradation Test

49A.1 Ather
injury to persd
which it is exp
may be invest

a) The

aging
Evalua

b) Thel

operatgs at the maximum temperature obtained during the normal temperature test.

be con
visible

MANUFACTL1RING AND PRODUCTION-LINE TESTS

on tracking that reduces spacings below the acceptable value; or

ation of normal function of the appliance.

le of the appliance shall be connected to a supply adjusted to rated voltage
hs of maximum loading. The appliance coupler shall be fully. inserted and wit
ation at a rate of not more than 10 operations per minute with the blades
nnected for not more than one second. At the conclusien of the test, the appl
ompliance with 49.1.

moset material used as a functional part 6f'an appliance where risk of fire, ele

osed during normal use of the appliance. The thermal-aging characteristics g
gated by any one of the following procedures:

material shall have a temperature index, based on historical data or a long
program, described in(the Standard for Polymeric Materials — Long Tj
lions, UL 746B, which indicates acceptability for use at the temperature involve

product shall be_operated with the input voltage adjusted so that the pa

jucted with, all temperature controls by-passed for a period of 1000 hours. Thg
Hegradation of parts at the conclusion of the 1000 hours.

and operated
hdrawn for 50
br pins of the
ance shall be

ctric shock, or

ns is involved shall be resistant to thermal degradation at the maximum temperature to

f the material

Hterm thermal
erm  Property
d; or

rt in question
The test is to
re shall be no

50 Production-Line Dielectric Voltage-Withstand Test

50.1

Each product shall withstand without electrical breakdown, as a routine production-line test, the

application of a potential at a frequency within the range of 40 — 70 Hz or a dc potential, between:

a) The primary wiring, including connected components, and accessible dead metal parts that are
likely to become energized,;

b) Primary wiring and accessible low-voltage (42.4 V peak or less) metal parts, including terminals;

and

c) The

primary wiring and the battery terminals.
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50.2 The production-line test shall be in accordance with either Condition A or B of Table 50.1. The full
test potential is to be applied for the full time specified in Table 50.1. The test potential is to be applied
gradually until the full test potential is attained; however, for the 1 second test, the full test potential is to be
applied at the beginning of the test.

Table 50.1
Production-line test conditions
Condition A Condition B
. Minimum test potential Time, Minimum test potential Time,
Product rating Vv DC® VAC seconds Vv DC® VAC seconds
250 volts or les§ without a 1400 17000 60 1700 1200 1
motor rated moge than 1/2
horsepower (373 W output)
250 volts or lesg with a motor 1400+2.8V? 1000+2V? 60 1700+3.4\° 1200+2.4Y° 1
rated more thar] 1/2
horsepower
251 — 600 volts 1400+2.8V° 1000+2V° 60 1700+3:4V2 1200+2.4Y° 1
600 votes or legs and 1400+2.8V? 1000+2V? 60 1700+3.4\° 1200+2.4Y° 1
product applied|directly to
persons
250 volts or les$ and product 3500 2500 60 4200 3000 1
applied, in a we} or moist
condition, direcfly to persons
& Maximum marked voltage but not less than 120 volts if the maximum tiarked voltage is within the range 105 — 120 volts, and not
less than 240 vqlts if the maximum marked voltage is within the range.210 — 240 volts.
® Maximum marked voltage.
¢ Peak dc voltage

50.3 The product may be in a heated or unheated condition for the test.

50.4 The tes$t shall be conducted whén the product is complete (fully assembled) and with the primary
switch in the pn position. It is not.intended that the product be unwired, modified, or disassembled for the
test.

Exception No} 1: Partsysuch as snap covers or friction-fit knobs that would interfere with gerformance of
the test need pot be in place.

Exception Ng..2:The test may be performed before final assembly if the test represents that for the
completed prodtet:

50.5 When the product employs a solid-state component that is not relied upon to reduce the risk of
electric shock and that can be damaged by the dielectric potential, the test may be conducted before the
component is electrically connected provided that a random sampling of each day's production is tested at
the potential specified in Table 50.1. The circuitry may be rearranged for the purpose of the test to
minimize the likelihood of solid-state-component damage while retaining representative dielectric stress of
the circuit.

50.6 The test equipment shall include a means of indicating the test potential, an audible or visual
indicator of electrical breakdown, and either a manually reset device to restore the equipment after
electrical breakdown or an automatic reject feature of any unit not capable of being used. If an ac test
potential is applied, the test equipment shall also include a transformer having an essentially sinusoidal
output.
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50.7 If the output of the test-equipment transformer is less than 500 VA, the equipment shall include a
voltmeter in the output circuit to directly indicate the test potential.

50.8 If the output of the test-equipment transformer is 500 VA or larger, the test potential may be
indicated by a voltmeter in the primary circuit or in a tertiary-winding circuit, by a selector switch marked to
indicate the test potential, or, 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 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.

50.9 Test equipment, other than that described by 50.6 — 50.8, may be used if found to accomplish the
intended factory control.

50.10 Durind the test a sufficient number of primary switching components shall be in [thg "on" position
so that all prijnary circuitry will be stressed. Both sides of the primary circuit of theproduct are to be
connected together and to one terminal of the test equipment, and the second testrequipment terminal is
to be connectgd to the accessible dead metal.

Exception: A product — resistive, high-impedance winding, and the like.—having circuitry hot subject to
excessive secpndary-voltage build-up in case of electrical breakdown during the test may be|tested:

a) With a single-pole primary switch, if used, in the "off" position; or

b) With only one side of the primary circuit connected to the test equipment when the primary
switching components are in the "on" position, or when a primary switching component is not used.

51 Polarizatjon and Grounding Continuity Tests
51.1 Continyity of grounding connection test

51.1.1 As a noutine production-line testy;each cord-connected appliance having a provision|for grounding
shall be testeq to determine grounding‘continuity between the grounding blade of the attachiqnent plug and
the accessibleglmetal parts of the appliance that are likely to become energized. See 51.3.1.

51.2 Polarizption continuity test

51.2.1 As a foutine production-line verification, each cord-connected heating appliance pfovided with a
2-wire polarized or 3xwife grounding attachment plug shall be examined or tested for electrical continuity
between the ungreunded circuit supply conductor of the attachment plug (see Figure 12.1 fpr attachment
plug blade cornections) and all components intended to be connected to the ungrounded conductor. If the
continuity cannot be readily determined by visual inspection and component checking, an electrical
continuity test is to be conducted. See 51.3.1.

51.3 Electrical indicating device

51.3.1 Any indicating device (an ohmmeter, a battery-and-buzzer combination, or the like) may be used
to determine compliance with the continuity requirements in 51.1.1 and 51.2.1.

RATINGS
52 Details

52.1 A heating appliance 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 product is
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constructed 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 in accordance with any appropriate
single voltage or range of voltages, such as 100 — 120, 208, 220 — 240, 254 — 277, 416, 440 — 480, 550,
575, and 600.

52.2 A heating appliance having provision for permanent connection to the electrical supply and
incorporating a motor load of more than 1/20 hp shall also be marked in accordance with 53.2.

52.3 When a heating appliance includes an attachment-plug receptacle that is not intended as a
disconnecting means for any part of the product or necessary accessory, and that serves as a general-use
outlet, the added load that the receptacle imposes on the product and its supply connections — not less

than 660 W or 6 A — shall be taken into consideration in determining the electrical rating of the product.

52.4 A liqui
alternating cu

52,5 Thera
wattage rang
water of differ

MARKINGS
53 Details

53.1 A heati
the case of a
other descrip
catalog numi
current only o

53.2 A heat
amperes and

533 Ifam
finished prody
the product of

I-heating appliance in which live parts are in contact with the liquid-'sha
frent only.

ing of a liquid-heating appliance of the immersed-electrode typexmay includ
b to indicate the general variations that may be anticipated when the produ
ent conductivity.

ng appliance shall be permanently markedwhere it will be plainly visible — afte
permanently connected product — with.the manufacturer's name, trade name
ive marking by which the organization responsible for the product may be
er or the equivalent, and the electrical ratings. A product intended for use
I direct current only shall be so marked.

ng appliance constructed as described in 52.2 shall also be marked with the
volts.

Anufacturer produees or assembles heating appliances at more than one
ct shall haveya distinctive marking — which may be in code — by which it may 1
a particular factory.

53.4 Eachi
in the field sh

dividual heating element or unit that is a part of a heating appliance and that

| be rated for

e a current or
ot is used with

r installation in
trademark, or
identified, the
on alternating

motor load in

factory, each
e identified as

is replaceable

Il be"plainly marked with its electrical ratings in amperes or watts, and also i

h volts, or with

the manufacturer'spartTomber.

53.5 A heating appliance whose acceptable performance depends upon its proper location or position
shall be marked — such as "top" and "bottom"- to indicate the way in which it is to be installed or used,
unless such position is obvious.

53.6 If the design of a heating appliance contemplates disassembly by means of a tool for the purpose of
cleaning or similar servicing by the user, including replacement of a thermal cutoff, and, if such
disassembly involves the exposure of persons to unintentional contact with any usually enclosed or
protected live part, the product shall be plainly marked with a warning that such servicing should be done
only while the product is disconnected from the supply circuit. See also 7.22.

53.7 If any point within a terminal box or wiring compartment of a permanently connected heating
appliance in which field-installed conductors are intended to be connected, including such conductors
themselves, attains a temperature higher than 60 °C (140 °F) during the normal-temperature test, the
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product shall be legibly marked "For supply connections use __ AWG or larger wires suitable for at least
___°C (__°F)" or with an equivalent statement. The temperature value shall be in accordance with Table
53.1. The wire size need not be included if 14 AWG (0.21 mm?) wire was used during the test. This
wording shall be located at or near the point where the supply connections are to be made and shall be

clearly visible during installation and examination of the supply-wiring connections.

Table 53.1
Temperature for marking

Temperature attained in terminal box or compartment

during test Temperature marking

ol ZL OO (440 407 O\ ZL oo (407 0

O

76— 90 °C (169 — 194 °F)

T O (172 TO7T— 1) T C(To7 1)

90 °C (194 °F)

53.8 The ou
accordance w

53.9 If a spq
electrically or
limit the temp
intended, the
horizontal, or
that necessary
tested in the

visible during
permanently ¢
place or locatq

53.10 A corg
cord and plug
equivalent sta
grounded outl

53.11
the following i
the other). To

If the plug doeg
Do not modify

Each heating appliance’ provided with a 2-wire polarized attachment plug shall be

let box provided with an immersion heater intended for use in water shall
th 53.7.

cific spacing between a heating appliance intended to be €ither permanen
fastened in place or located in a dedicated space and.an-adjacent surface is
erature to not more than 90 °C (194 °F) on the latter when the product is
broduct shall be marked "Do not install closer than’ ”  inches (or __ mm)
pther) surface." The value of the spacing to be used in the statement shall ng
to limit the temperature to not more than 90<€ (194 °F) on the walls when
corner described in 36.1.17. The statement‘shall be legible and so located

pbnnected electrically and during and after installation for products intended to
d in a dedicated space.

-connected heating appliance-that is required to have provision for groundin
in accordance with 28:6.shall be plainly marked "CAUTION" and the fol
ement, "To provide continued protection against risk of electric shock, conne
ts only."

nstructions.@rithe equivalent: "This appliance has a polarized plug (one blade
educe thefrisk of electric shock, this plug is intended to fit in a polarized outlet
5 not fitfully in the outlet, reverse the plug. If it still does not fit, contact a qualifi
the'plug in any way."

be marked in

tly connected
necessary to
operated as
to a (vertical,
t be less than
the product is
where clearly

installation and examination of the supply-wiring connections for products intended to be

e fastened in

g through the
owing or the
ct to properly

provided with
is wider than
only one way.
ed electrician.

53.12 A household heating appliance or a commercial soldering station provided with a power-supply
cord, attached or detachable, that is less than 4-1/2 ft (1.4 m) in length as described in 12.1.1, shall be

provided with i

nstructions in accordance with 53.13.

53.13 The instructions required in 53.12 are to include the following information:

a) A short power-supply cord (or short detachable power-supply cord) is provided to reduce the
risks resulting from becoming entangled in or tripping over a longer cord.

b) Extension cords (or longer detachable power-supply cords) are available and may be used if

careis

c) Ifan

exercised in their use.

extension cord (or a long detachable power-supply cord) is used:
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1) The marked electrical rating of the detachable power-supply cord or extension cord
should be at least as great as the electrical rating of the appliance;

2) If the appliance is of the grounded type, the extension cord should be a grounding-type 3-
wire cord; and

3) The longer cord should be arranged so that it will not drape over the countertop or
tabletop where it can be tripped over, snagged, or pulled on unintentionally (especially by
children).

53.14 A stock-tank water heater, bucket heater, de-icer, and similar type product that is used out of doors
ed W|th a power-supply cord shaII be marked W|th the signal word "WARNING" and the

and is provid
following ort

attach a spe

season. Inspe
part number ¢r product name and gauge of the special use detachablexpower supply cord

additional corj

53.16 Stock
bowls intendgd to be used with special use detachable power supply cord shall be pro

following mar

53.17 The i
following or e

a) Hay
use ar
be use

b) Rou

c¢) Do not use extension)cords;

d) Insg

e) Ung

using. Do not

rs and heated
with means to
rs after winter
er's name and
and gauge) if

marking of 53.14 is modified as follows for appliances intended ferand fitted
ial use detachable power supply cord of 12.1.19: "WARNING \Store indoo
ct cord before using. Do not use extension cords. Use only (insetrt Manufactun

H length is required. Read all instructions."

tank deicers, pond deicers, heated pet mats, bucket heaters, bucket deicers and heated pet
vided with the

ing: “For temporary outdoor installation and use only.”

hstructions mentioned in 53.14 shallvinclude a paragraph stating "CAUTJON" and the

uivalent statement, "To provide continued protection against electric shock:

ble for outdoor
the heater will

e a qualified electrician install a.properly grounded receptacle outlet, accepta
d protected from snow andfain, immediately adjacent to the location where
d;

te the supply cord and locate the heater so as to be protected from damage by live stock;
ect cord before using;

lug heater at receptacle outlet when not in use or before removing from tank; gnd

f) Stort

b heater indoors after winter season.”

53.18 For bucket heaters per 12.1.19, stock tank deicers, pond deicers, heated pet mats, bucket deicers
and heated pet bowls intended for and fitted with a means to attach a special use detachable power supply
cord the instructions of 53.15 are modified as follows:

CAUT

ION — To provide continued protection against shock:

a) Connect the heater appliance and (insert Manufacturer’s name and product name or part
number of the detachable power supply cord, special use set) per these instructions and
those provided with the (insert Manufacturer’s name and product name of the detachable
power supply cord, special use, and gauge) cord set.

b) Connect only to a properly grounded GFCI protected receptacle outlet.
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c) Use no more than one of the detachable power supply cord sets for an installation. Do
not use an extension cord if the receptacle is located such that the heater and / or
detachable power supply cord set cannot be plugged in. Have a qualified electrician install a
properly grounded GFCI protected receptacle outlet, acceptable for outdoor use and
protected from snow and rain where the heater will be used.

d) Use only the detachable power supply cord set referenced in the instructions.

e) Locate the heater and route its supply cord and the detachable power supply cord set so
as to be protected from damage.

f) Keep the detachable power supply cord heater supply cord set connection a minimum of
6 inches above ground to avoid wetting by pooling water or accumulated snow.

53.19 A detachable power supply cord of a length greater'than 25 ft shall include t

"CAUTION Th
can be taken t

53.20 A detd
with the cord.

following additjonal instructions:

CAUTION D

a) This
b) It sh

¢) If the

g) Inspect heater supply cord and the detachable power supply cord set bef
not use if the supply cord and / or the detachable power supply cord setjis-dam

h) Do not unplug heater from the detachable power supply cord set)Unplug t
power supply cord set only at receptacle outlet when not in use or’before mov
heater.

ore using. Do
aged.

he detachable
ng location of

i) Store the detachable power supply cord set and heating-appliance indoors dfter the winter

season.

s is a special use cord set intended for agricultural or similar installations whe
b reduce the risk of electric shock and fire:hazard. NOT FOR HOUSEHOLD U{

chable power supply cord of a lengih’ greater than 25 ft shall have instructi
The instructions shall repeat the, packaging instruction required by 53.18 ar

A

e statement:
precautions
bE."

bns packaged
d include the

pmaged or improperly used cords can result in electric shock and fire hazard. Follow these

installation and use precautions.
cord is not intepded to be used as a substitute to permanent wiring methods.
bll only be used where it can be routed such that it is protected from machineryland animals.

cord is‘installed in contact with the ground:

1.t shall not be placed where exposed to foot traffic by persons (e.g. at gate gpenings),

2) Where there is a risk of continuous immersion in water,
3) Where its presence is likely to be concealed by combustible materials (e.g. loose hay), or

4) Where machinery can roll over it.

d) If the cord or fittings are damaged or worn, do not try to repair them. Discontinue use and
replace with a new cord.

53.21
than as menti

Heating appliances intended for outdoor use with power-supply cords less than 6 ft (1.8 m), other

oned in 53.14, shall be provided with instructions that include 53.13 (b) and (c) and the

following information:

a) Outdoor extension cords should be used with outdoor use products and are surface marked with
suffix letter "W" and with a tag stating "Suitable for Use with Outdoor Appliances".
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b) A statement indicating that the connection to an extension cord should be kept dry and off the
ground.

c¢) Store product indoors when not in use — out of the reach of children.

d) Do not clean this product with a water spray or the like. (This statement may be omitted if the
results of a special water hose spray test are acceptable.)

53.22 If the normal-temperature test of a ceramics-baking oven (kiln) is concluded when the internal
temperature of the oven has reached a specified value as described in 36.2.1, the oven shall have a
legible marking, that will be readily visible to the operator after the product has been installed as intended,
warning that the power supply to the product should be cut off when the temperature of the interior

reaches the s

necified\value
S6He e Y-~

53.23 Anin
product itself

may be dangér if toxic materials are dispensed in a kitchen where there is uncovered food,

sleeping quar

53.24 A hedting appliance of the type that can be expected to belimmersed in watg

purposes sha
been investig
partial immerg

with an equivalent wording to show the point beyond that it should not be immersed.

53.25 If the
mounted at a
the product s
This marking

53.26 If the
with a visible,

53.27 A heq
shall be mark
located that it

53.28 A pro

becticide vaporizer shall be provided with a warning statement, either.as,a n
por included in an instruction booklet packed with the product, cautioning the

fers.

| be marked "Do not immerse in water" or with an equivalent wording, unless t
hted for water immersion in accordance with 36.1.4%@nd 37.11. If the product
ion but not for complete immersion, it shall be marked "Do not immerse beyon

normal-temperature test of a poultry or'livestock brooder is conducted wi
greater height above the supporting surface than the minimum permitted by it
nall be marked to indicate that it sheuld be mounted at such height or higher
shall be legible, permanent in character, and so located as to be visible.

guard of a poultry or livesto¢k brooder is removed for shipment, the product s
legible marking cautionifgyagainst using the product unless the guard is in pla

ting appliance that\s intended for installation by a nonmetal-enclosed wirin
ed to indicate thatit must be installed with such a wiring system. The marki
will be visiblewwhile power-supply connections to the product are being made.

duct having provision for permanent connection to multiple power supplie

cautionary m

T

after installatjon of the product. The marking shall be made at each point at which a

rking“\to indicate that fact. The marking shall be on the outside of the produc

narking on the
iser that there
or in occupied

r for cleaning
e product has
s intended for
d this point" or

h the product
5 construction,
for operation.

hall be marked
be.

g system only
ng shall be so

5 shall bear a
I where visible

power-supply

connection is o be made. The product shall be marked with the word "CAUTION™ and the following or the
equivalent statement, "This product has more than one power-supply connection point. Disconnect all
power supplies before servicing."

53.29 A product that is intended for use with a thermostatically controlled appliance plug shall be
permanently marked "Use only (manufacturer) (designation) temperature-controlling plug" or with an
equivalent wording.

53.30 A product intended for use with a power source as described in 12.1.17 and 12.1.18 shall be
legibly marked with the following or an equivalent statement, "(Name and model number of the product) for
use with power source number __ ." A power source intended for use with a product as described in
12.1.17 and 12.1.18 shall be legibly marked with the following or an equivalent statement, "Power source
for use with only (hame and model number of the product).”
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53.31 If required overcurrent protective devices or contactors are provided as a separate assembly, see
19.7 and 26.6, the product shall be marked to indicate that it is to be used only with this separate
assembly.

53.32 A drying heater that is intended for paint drying in auto repair and paint shops shall be
permanently marked with the following statement, "DANGER — To reduce the risk of explosion, do not use
in paint spray booths or within 10 feet of paint spraying operations." The marking shall be readily visible
after the heater is in the position of intended use. This marking or the equivalent shall also appear in the
operating and direction-for-use instructions.

53.33 A product that is to be installed or used in conformity with provisions of the National Electrical
Code and where there may be some question to the installer or user, shall be provided with information,

which may be¢ in the form of a description marked on or provided with the product,, t
acceptability of the product for the specific application, purpose, or environment.

53.34 A refrigerator defroster shall be permanently and legibly marked where visible to the
word "CAUTIQN" and the following or the equivalent statement, "To reduce fisk’ of fire, d
unattended; use with care on or near plastic surfaces." The word "CAUTION! shall be in upp
not less than 1/8 inch (3.2 mm) high, and the remaining letters in the marking shall not be |
inch (1.6 mm) high.

53.35 A heaf gun shall be marked with the word "WARNING and the following or the e
reduce the risk of fire or electric shock, do not expose this product'to rain or moisture. Store
instruction manual before using." The marking shall be permyanent. The signal word WARI
printed in upper case letters or emphasized to distinguishtit from the rest of the text and sh
than 3/32 inch[ (2.4 mm) high. The remainder of the text'shall be in letters not less than 1/16
high if the letfers have a contrasting color to the background. Letters that are molded or
material not having a contrasting background colorshall have a height of not less than 3/32
and raised or Ipwered depth of not less than 0.020 inch (0.51 mm).

Exception: Th
USE ONLY" o
background, d
letters no less

b marking specified in 53.30:need not be provided if the heat gun is marked "f

r if molded or stamped raised or lowered for not less than 0.020 inch (0.5
than 3/32 inch (2¢4mm) high.

53.36 The inptruction manual for a heat gun shall include the following or equivalent statem

a) "Hidden areas such as behind walls, ceilings, floors, soffit boards and other panel

flammgble, materials that could be ignited by the heat gun when working in these |

b identify the

user with the
D not operate
ercase letters
ess than 1/16

quivalent: "To
ndoors. Read
NING shall be
bll be not less
nch (1.6 mm)
stamped in a
nch (2.4 mm)

FOR INDOOR

" with an equivalent wording. The marking shall be permanent, in a color contrasting with the

1 mm) and in

ents:

5 may contain
pcations. The

ignition of these materials may not be readily apparent and could result in property

damage and

injury to persons.

When working in these locations, keep the heat gun moving in a back-and-forth mot
or pausing in one spot could ignite the panel or the material behind it."

b) "IMPORTANT SAFETY INSTRUCTIONS.

READ THESE INSTRUCTIONS

ion. Lingering

WARNING: Extreme care should be taken when stripping paint. The peelings, residue and vapors
of paint may contain lead, which is poisonous. Any pre-1977 paint may contain lead and paint
applied to homes prior to 1950 is likely to contain lead. Once deposited on surfaces, hand to mouth
contact can result in the ingestion of lead. Exposure to even low levels of lead can cause
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irreversible brain and nervous system damage; young and unborn children a
vulnerable.

Before beginning any paint removal process you should determine whether the

re particularly

paint you are

removing contains lead. This can be done by your local health department or by a professional who
uses a paint analyzer to check the lead content of the paint to be removed. LEAD-BASED PAINT
SHOULD ONLY BE REMOVED BY A PROFESSIONAL AND SHOULD NOT BE REMOVED

USING A HEAT GUN.

Persons removing paint should follow these guidelines:

1) Move the work piece outdoors. If this is not possible, keep the work area well ventilated.

Open the windows and put an exhaust fan in one of them. Be sure the fan is

moving the air

from inside to outside.

3) Place drop cloths in the work area to catch any paint chips or'peelings. W\
clothing such as extra work shirts, overalls and hats.

4) Work in one room at a time. Furnishings should be remoyved or placed in th
room and covered. Work areas should be sealed off from-the rest of the dwel
doorways with drop cloths.

5) Children, pregnant or potentially pregnant Wwemen and nursing mothers
present in the work area until the work is doné.and all clean up is complete.

6) Wear a dust respirator mask or a dual*filter (dust and fume) respirator m
been approved by the Occupational Safety and Health Administration (OSHA
Institute of Safety and Health (NIOSH), or the United States Bureau of Mines
and replaceable filters are readily, available at major hardware stores. Be surg

DISPOSABLE PAPER MASKS ARE NOT ADEQUATE.

will generate fumes:which can be inhaled by the operator.

8) Keep food and drink out of the work area. Wash hands, arms and face arn

9) Cléan’up all removed paint and dust by wet mopping the floors. Use a we
all'walls, sills and any other surface where paint or dust is clinging. DO NOT

2) Remove or cover any carpets, rugs, furniture, clothing, cooking utensils and air ducts.

ear protective

e center of the
ing by sealing

should not be

ask which has
), the National
These masks
the mask fits.

Beards and facial hair may_Keep masks from sealing properly. Change filters often.

7) Use caution when operating the heat gun. Keep the heat gun moving as éxcessive heat

d rinse mouth

before eating or drinking. Do not smoke or chew gum or tobacco in the work area.

cloth to clean
SWEEP, DRY

DUST OR VACUUM. Use a high phosphate detergent or trisodium phosp

hate (TSP) to

wash and mop areas.

10) At the end of each work session put the paint chips and debris in a double plastic bag,

close it with tape or twist ties and dispose of properly.

11) Remove protective clothing and work shoes in the work area to avoid carrying dust into

the rest of the dwelling. Wash work clothes separately. Wipe shoes off with a
then washed with the work clothes. Wash hair and body thoroughly with soap

SAVE THESE INSTRUCTIONS"

wet rag that is
and water.

Exception: The instructions in (b) need not be included in the instruction manual if the heat gun

exhaust barrel is so constructed that the heat gun cannot be used to strip paint.
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53.37 The marking provided on an electrically energized product that generates steam shall be clearly
marked "Not for Space Heating Purposes" or equivalent wording. The product, carton, and literature
marking shall not refer to the steam generator as a "boiler".

53.38 A cord-connected outdoor-use heating appliance with a power-supply cord less than 6 ft (1.8 m),
other than as mentioned in 53.14, shall be marked: "CAUTION — To reduce the risk of electric shock, keep
extension cord connection dry and off the ground”, or with an equivalent wording following the word
"CAUTION".

53.39 The marking described in 53.33 may be provided on a tag that is permanently attached to the
power-supply cord. The tag material and means of attachment to the power-supply cord shall comply with
the requirements in Test for Permanence of Cord Tag for Outdoor-Use Heating Appliances with Power-

Supply Cords
water.

53.40 An ap
shall be mark
Contact." The

53.41 A prod
the product o
effects of theg

bliance whose surface temperatures exceed the limits specified in‘Jable 36.
bd with the word "CAUTION" and the following or equivalent wording: "Hot S
marking shall be located on or adjacent to the surface in question.

uct that passes water through a filter media before consumption shall be mar
[ in the instruction booklet provided, with the following or equivalent: "The

operation of this appliance, beneficial or othebwise, have not been in
(Name, or abbreviation of name, of organization that in

appliance for

53.42 Stean
to each steam
Not Interconnd

53.43 A hyb
replacement.

a) “CA
and

b) The

53.44 Semi-
ONLY" or with

ompliance with this Standard)".

generating products provided with multiple vessels shall be permanently ma
outlet "DANGER" followed by the following or equivalent: "To Reduce Risk of
ct Steam Outlets. A Separate Steam*Line Must be Provided for Each Steam G

rid adhesive gun shall be permanently marked as follows where visible ¢

UTION” and the following, “Replace only with size and type batteries”

battery compartment shall indicate the correct polarity of the batteries.

igid enclosed and flexible pet heating mat/pads shall be marked: "FOR |
equivalent wording. The marking shall be visible, permanent, in a color contra

background, o

rif molded or stamped in a material not having a contrasting background col

ess than 6 Feet (1.8 m), Section 46. The tag and the printing thereon shall be resistant to

P, (see 31.3),
urface. Avoid

ked, either on
physiological
estigated by
estigated the

rked adjacent
Explosion, Do
utlet."

juring battery

or equivalent,

NDOOR USE
sting with the
br letters shall

have a height of notTess 0.020 inch (0.5T mm) and in Tefters no Tess than 3732 inch (2.4 mm)

53.45

following or equivalent wording:

a) “Not

for use on humans”,

b) “Do not use pins or other metallic means to fasten this pad in place”,

c) “Do not fold”,

d) "Not

for machine wash, spot clean by hand only”,

e) “Read and follow all instructions on box or packed with pad before using”,

f) “Use

only with supplemental cover recommended in the instruction manual”, and

igh.

In addition to the requirement of 53.42, flexible pet heating mat/pads shall be marked with the
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g) “Discard this pad if it shows any sign of deterioration”.

53.46 With respect to 53.43 (f), the user instructions shall identify a cover that is to be used to reduce risk
of puncturing a flexible pet heating mat/pad enclosure (enclosure). Fleece, fabric shell with fill, and similar
coverings are considered suitable for the purpose.

53.47 A hand-supported appliance provided with a detachable power supply cord shall be permanently
marked, where readily visible in letters no less than 7/64 inch (2.8 mm) in height, with the word
"WARNING" and the following or equivalent: "To reduce the risk of electric shock use only with power
supply cord provided with the appliance."

53.48 A hand-supported appliance provided with a detachable power supply cord shall be permanently
marked on the¢ appliance, were readily visible in letters no less than 7/64 inch (2.8 mm) in.Height, with the
wording "CAUTION — Shock Hazard. To provide continued protection against electric shqck disconnect
from the powgr supply when not in use."

53.49 Insect and rodent control equipment intended for outdoor use shalkinclude thg following or
equivalent marking on the product: "Connect only to a circuit that is protected by a ground-fault circuit-
interrupter (GFCI)."

Exception: In|lieu of this required marking, this statement may be-provided in the use insfructions in the
Instruction Mgnual.

53.50 An ingtantaneous water heater with a bare-element water heater of 2.3 shall be marked where
visible during |installation with the following or equivalent:

a) “CAUTION: DO NOT INSTALL IN A BATHENCLOSURE OR SHOWER STALL PR CONNECT
TO A $ALT-REGENERATED WATER SOETENER OR A WATER SUPPLY OF SALT|WATER”; and

b) “For use on an individual branch-circuit only.”

53.51 Equipment employing a leakage current collector of 29.1 shall also include the fgllowing safety
instruction: “Supply this applianceyonly from a grounded system. A green terminal (or a Wire connector
marked “G”, |1GR”, “GROUND7,"OR “GROUNDING”) is provided for wiring the appliance. |[To reduce the
risk of electrid shock, connect this terminal or connector to the grounding terminal of the eleftric service or

supply panel yith a continuous copper wire in accordance with the electrical installation codg”.

54 Instruct'[ms

54.1 A productthat requires warning, cautionary, or other specific markings as indicatefl in Markings,
Details, Section 53 shall be provided with instructions that duplicate the texts of the required markings and
elaborate on the potential risks involved.

Exception: The information specified in §3.1 and 53.2 need not be provided in the instruction booklet.

54.2 The instructions provided with the hybrid adhesive gun shall indicate intended use, including
positioning during user operation and warm up. They shall indicate the battery size and type and instruct
on battery replacement, including polarity and the substance of the following content:

a) Use of battery chemistries other than those specified by the manufacturer,
b) Mixing of fully recharged and partially charged batteries,

c¢) Use of non-rechargeable batteries, and
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d) Mixing non-rechargeable and rechargeable batteries.

54.3 Hand-supported appliances provided with a detachable power supply cord shall be provided with
additional user instructions concerning insertion and removal of the detachable power supply cord, its
storage, use and replacement information.

54.4 For hand-supported appliances provided with a detachable power supply cord, the cord
replacement information contained in the instructions shall include the following statement or equivalent as

applicable:

a) "Contact ++ for a replacement cord," where ++ can be either the manufacturer of the appliance

or their

authorized repair center.

54.5 Fixed ir
specified in th
elements in th

54.6 An app|
instructions re

dustrial process heating equipment employing resistance-type electric heate
e Exception No. 4(a) to 19.6, the manufacturer shall provide the installation
P user instructions.

iance intended for commercial, industrial, or laboratory use,the warning st
quired by Markings, Details, Section 53, and Instructions, Section 54 shall b

printed material. All other instructions may be provided in electronic read-only media format,

website (acce
instructions ar
53, and Instru

ssible via URL, QR code, or similar means), flash drive or CD-ROM. If ele
e provided, the instructions and warning statements required by Markings, D
tions, Section 54 shall also be included within the. electronic media instructions

54.7 The pripted instruction material referenced in 54.67shall contain detailed instructig
obtain a printed copy of the material contained in electronic format.

ELECTRODE{TYPE HEATING APPLIANCES

55 Scope

55.1 These fequirements cover portable electrode-type heating appliances intended for h

that are const|
cosmetic prod

56 General

56.1 In addi
requirements i

r elements as
method of the

htements and
b provided as
such as DVD,
ctronic media
btails, Section

D.

ns of how to

ousehold use

ructed to be employed on nominal 120-V branch circuits. It does not cover ¢lectrode-type

icts, except for accessories that may be provided with a heating appliances.

ion to—eomplying with Sections 57 — 63, the products shall comply with
n. this’Standard.

all applicable

57 Construction

571

A facial sauna attachment for use with a multipurpose electrode-type heating appliance shall

include a guard, barrier assembly or an equivalent means to restrict the emission of hot water droplets into
the facial area of the product during intended use. The barrier assembly shall be constructed of materials
acceptable for and mounted in the manner required for the enclosure of live parts.

57.2 The interposed barrier assembly may consist of two or more layers arranged to provide a baffle
effect for all openings.
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58 Operation Test

58.1

operation test in 58.2, shall be such that:

a) There is neither appreciable distortion nor any cracking of any of its parts;

An electrode-type heating appliance with a facial sauna attachment when subjected to the

b) There is no evidence of arcing or tracking over the surface or through insulating material;

c) The

re is no evidence of glowing or flaming;

d) There is no spitting of water in the area where the user's face may be located; and

e) No more than five fuses are opened by a single product.

58.2 Three pamples assembled as for intended use are to be subjected to theffollowing test. A test

solution of 4 [g/L of sodium chloride (NaCl) in distilled water is to be prepared!yThe pr

connected to

nonconducting container with the test solution. After the current has reduced to an averag
than 20 percgnt of rated current, the unit is to remain connected to the supply for an addition

Without emp
water having
30 complete
emptied. The
test solution,
chloride is to
not exceed 3
during the teq
then emptied.
to be taken to

58.3 Anele
operation test

a) Thel
b) The
c) The

d) The

150-V a-c supply through a 20-A time-delay fuse and filled to the-intended

ing or cleaning, the unit is then to be filled to the fill level with distilled, de

tycles. After the 30th cycle, the unit is to be de-energized and filled with tap
preceding steps are then to be repeated nine times starting with the filling u
to obtain 300 cycles of operation. In casesiwhere there is loss of solutio
pe added to the distilled, deionized, or tap water so that the operating portion ¢
DO percent of the time consumed by the inijtial operating cycle. If the fuse blo
t, the product is to be emptied and filled with tap water, allowed to stand for §
The unit is then to be filled with the test solution and the test continued. In eag
fill only to the recommended fill level and not to overfill the samples.

in 58.4, shall be such that:

re is neither distortion hor any cracking of any of its parts;

re is no evidence’of arcing or tracking over the surface or through insulating m
Fe is noevidence of glowing or flaming;

re is_no continuous spitting of water beyond the outer perimeter of the product;

bduct is to be
ill level from a
b value of less
al 10 minutes.
onized, or tap

b resistivity greater than 20,000 ohm-centimeters. Theleycling is to be continugd for a total of

vater and then
5ing the saline
h salt, sodium
f a cycle does
vs at any time
b seconds and
h filling care is

ttrode-type heating appliance’other than mentioned in 58.1 and 59.1, when suibjected to the

aterial;

and

e) Not

more than three tuses are opened by a single product.

58.4 Three samples are to be subjected to the test indicated in 58.2 except that the test solution is to be
3 g/L of sodium chloride in distilled water.

59 Vaporizer-Operation Test

59.1

a) The

re is neither appreciable distortion nor any cracking of any of its parts;

An electrode-type vaporizer when subjected to the operation test in 59.2 shall be such that:

b) There is no evidence of arcing or tracking over the surface or through insulating material;

c) The

re is no evidence of glowing or flaming;
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d) There is no continuous spitting of water more than 6 inches (152 mm) from the outer perimeter
of the vaporizer when measured on the supporting surface; and

€) Not more than three fuses are opened by a single product.

59.2 Three samples are to be subjected to the following test. A test solution of 2 g/L of sodium chloride
(NaCl) in distilled water is to be prepared. The product is to be connected to a 150-V a-c supply through a
20-A time-delay fuse and filled to the intended level from a nonconducting container with the test solution.
After the current has reduced to an average value of less than 20 percent of rated current, the unit is to
remain connected to the supply for an additional hour. Without emptying or cleaning, the unit is then to be
filled to the filled level with distilled, deionized, or tap water having a resistivity greater than 20,000 ohm-
centimeters. The cycling is to be continued for a total of five complete cycles. After the fifth cycle, the unit

is to be de-en
water. The up
then to be rig

thoroughly with tap water. The electrode unit is to be reinserted and the unit refilled wit

chloride soluti
opens at any t

the product refilled with the sodium chloride solution.

60 Leakage

60.1 A vapo
solution of 0.9
measured at g
The vaporizer
cap moved td
operation. Thg
60.9.

60.2 A vapo
removable wit
be considered

when contacted by the probe spécified in 60.1 is more than 5 mA, when measured throug

resistor. The
current shall b

60.3 During

the intended application, is to be disregarded and the measurement taken directly from t

hted and the water allowed to drain through the lower hole. The resefvolf is

bn. This procedure is to be repeated nine times for a total of 50 operating cyc
me during the test, the electrode unit and reservoir are to be rinsed as describ

Current Test

fizer shall be constructed so that when filled to_the "filled" level mark with
gram of calcium sulfate (CaSQ, - 2H,0) per iter of distilled water, the le
ny point that can be contacted by the articulate probe in Figure 7.2 does not e
shall be operated normally (assembled):0r. with the electrode unit or any parf
any possible position that can be maintained unattended and still provig
fill cap may be left in its normal (closed) position if marked in accordance wit

rizer shall not present a riskyof electric shock when the electrode unit and
hout the use of tools) is(partially removed from the hard-water solution. The V
to involve a risk of electric shock if the current from any point, including the

urrent shall be-measured with the vaporizer connected to the normal supp
e measured again with reverse polarity of the supply circuit.

he test(covered in 60.2, a reservoir, the material of which has not been found

solution by lo

| mark in tap

Ummmmw I
ber and lower openings are to be covered and the unit inverted once. The ele¢ctrode unit is

to be rinsed
h the sodium
es. If the fuse
ed above and

a hard water
bkage current
ceed 0.5 mA.
such as a fill
je for normal
n 62.2(c). See

ts housing (if
aporizer shall
hard solution,
jh a 500-ohm
y circuit. The

hcceptable for
ne hard-water

Cating the electrode unit in any position of operation, or whatever other m

eans may be

necessary.

60.4 An electrode-type appliance other than a vaporizer shall be constructed so that with the appliance
assembled and filled for use in its intended manner, there are no openings in the enclosure or guard which
would permit contact with the energized water by use of:

a) The

articulate probe illustrated in Figure 7.2 or the rod illustrated in Figure 7.4; and

b) As judged by the requirements in 7.18 and 7.20.

60.5 The leakage current available from accessible surfaces (including those moistened by the liquid) of
an electrode type heating appliance other than a vaporizer under any intended condition of operation shall
not be greater than 0.5 mA when the unit is operated with a hard-water solution made as described in
60.1. In the case of a bottle warmer, a bottle completely wrapped in metal foil is to be placed in the
product. See 60.9.
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60.6 During the tests covered in 60.4, 60.5 and 60.7, a guard or enclosure the material of which has not
been found acceptable for the particular application is to be removed.

60.7 An electrode-type appliance other than a vaporizer shall have a leakage current not exceeding 0.5
mA when measured under conditions described in (a) and (b):

a) The water container of an appliance at room temperature is to be filled with a volume of the hard
water solution— made as specified in 60.1 — equal to 150 percent of the maximum intended amount
recommended by the manufacturer. The leakage current to ground is to be measured with the unit
operating while tipped in any direction and at any angle not exceeding 30 degrees from its normal
operating position to cause maximum leakage current. The probe employed in the measurement
shall be a copper alloy rod with an insulated handle. The rod is to be:

1) Sized to represent the probe in Figure 7.2 or Figure 7.4; and

2) Applied as determined by 7.18 and 7.20. See 60.9.

b) The test in (a) is to be repeated, except that the appliance is tolbe mounted in its normal

operating position and filled with twice the maximum volume of the specified hard-water solution.
60.8 If the appliance is provided with a polarized attachment plug, the_ecurrent measured gs described in
60.7 shall notjexceed 0.5 mA with the plug inserted in the receptacle €ither in the intended ppsition, or with

the polarity re

60.9 During

a) The

versed.

the tests outlined in 60.1 — 60.8:

supply voltage is to be 120 V; and

b) Theg leakage current is to be measuredas described in 34.1 — 34.7, except th
current is to be continuously monitoreduntil it stabilizes or decreases.
61 Disassembly and Reassembly Test
61.1 If the ipstructions involve disassembly of any parts for cleaning, it shall be determing
is unlikely to he reassembled in"ajmanner that will result in a risk of fire, electric shock, or injt
62 Markingp
62.1 An eleftrode-type vaporizer employing Type STP-1, SP-1, SPT-2, or SP-2 18 AW

supply cord s
or equivalent

nallhave a permanent warning marking consisting of the word "CAUTION" an
statement, "This unit's supply cord may overheat and involve a risk of fire

ht the leakage

d that the unit
ry to persons.

G (0.82 mm?)
d the following
unless cord is

unraveled in use."

62.2 The product shall be marked with the following:

a) A filled level marking that can easily be compared to the actual water level during filling, or if
other than a vaporizer, with instructions for the use of an integral measuring container or other
measuring means for filling. If the measuring container is not integral with the product, the amount
shall be expressed in standard measurements in addition to the use of any measuring container
provided.

b) Instructions for filling, cleaning, and rinsing the unit and any instructions for additives to be used.

c) The word "CAUTION" and the following or equivalent statement, "To provide continued

protec

tion against the risk of electric shock:
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1) Disconnect the supply cord before filling, rinsing, or cleaning.

2) Do not fill above the filled level mark" (or "Do not fill with more than ___ cups of water").

In case of a fill cap mentioned in 60.1, the marking shall appear at the fill opening.

62.3 An electrode-type heating appliance employed for warming or cooking foods — such as bottle
warmers, egg cookers, and the like — shall be marked with word "CAUTION" and the following or
equivalent statement, "For protection against the risk of electric shock, do not put metal containers or

utensils in this

appliance."

62.4 A vaporizer shall be marked with the word "CAUTION" and the following or the equivalent

statement, "Tq¢

cause burns o

62.5 Unless
marked with t

burns from spr

62.6 Caution
that cannot be|

62.7 Caution
visible to the ¢
legible and cle

62.8 Marking

"CAUTION" in

62.9 A mark

provide continued protection against excessive reservoir water temperaty
h upsetting unit, follow instructions on filling, cleaning, and rinsing."

a facial steamer (sauna) attachment meets the requirements of 574 and 5§
he word "CAUTION" and the following or equivalent statement,\\"Fhis produ
aying of hot water from unit unless rinsed and cleaned in accordance with the

ary markings and instructions shall be permanent and ledible and shall be loc
removed without impairing the operation of the produet

ary marking and instructions intended to instruct.the operator shall be legib
perator during use of the product. Other such‘tarkings for servicing instructi
arly visible when such servicing is being aceomplished.

s intended to warn against a risk¢of injury to persons shall be prefixed
letters not less than 3/32 inch (2.4-mm) high.

ng that is required to be permanent shall be molded, die-stamped, paint-steng

or etched on metal, indelibly stampedtettering, or a pressure-sensitive label secured by ag

acceptable fof
product will be

63 Operatin
63.1 Operati
a) Info
to use

the particular application” (see Section 64). Usage, handling, storage, and t
considered in the determination of the permanence of the marking.

p Instructions

hg instractions shall be provided with the product that include the following:

res that may

.1, it shall be
ct may cause
nstructions.”

ated on a part

e and clearly
bns should be

by the word

iled, stamped
hesive that is
he like, of the

may exist due

rlmation regarding potential risks of fire, electric shock, or injury to persons that

cord so that the product is not likely to be upset.

nd connected

b) Information regarding the potential risks of electric shock due to overfilling or cleaning the
product and removal of the heating element portion of the vaporizer without disconnecting the

power-

supply cord.

c) Instructions regarding cleaning the product including any need for disassembly (and

reasse

mbly) and any need for the use of additives.

64 Label Adhesion

64.1

Pressure sensitive labels or labels secured by cement or adhesive shall comply with the Standard

for Marking and Labeling Systems, UL 969, for the surface it is applied to, and to the environmental
conditions consistent with the intended use of the product (e.g. indoor or outdoor).
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64.2 Deleted
64.3 Deleted
64.4 Deleted
64.5 Deleted

Table 64.1

Oven temperature

Table deleted
64.6 Deleteq
64.7 If the Jabels are exposed to unusual conditions in service, such as:exposure [to medicants,

detergents, oi
in the intende
described in
maintained a
consistofam

THERMOSTA
65 General

65.1 In addi

a thermostat ¢verride unit shall comply with all:applicable requirements in this Standard.

65.2 A resig
marked or de

Exception: A
rating. See E

s, or the like, three samples of the label are to be applied to the_ same test sur
d application. This test is to be conducted in the same manner as the water
JL 969 except the samples are to be immersed in a sol@tion representative
23.0 £2.0 °C (73.4 £3.6 °F) for 48 hours. For expesure to detergents, thg
ixture of 25 g of a commercial detergent per liter of-water.

\T OVERRIDE UNITS

ion to complying with the Temperature Test, Section 66, and the Overload Tes

tor used as a source of heat for a thermostat override unit shall not be ops
bignated power rating.

wire-wound ceramic resistor may be operated in excess of its marked or de§
ception No. 1.t067.1.

65.3 To det
equals the s
marked volta
resistance mi

rmine_compliance with 65.2, the input power is to be calculated by W =V
ply Violtage — or highest voltage of the applicable range of voltages specifie
e isvwithin one of the voltage ratings indicated in 52.1 — and R is the non

ace employed
mmersion test
of service use

solution is to

ts, Section 67,

brated over its

ijgnated power

, IR, where V
J in 52.1 if the
ninal (marked)

percent is to be assumed.

65.4

Is or minus 20

If the circuitry of the thermostat override unit is such that the input to the resistor is a complex

waveform, so that the calculated power rating of the resistor does not represent its actual wattage
dissipation, power input is to be measured by means of appropriate instruments to obtain the effective
power while the unit is connected to the supply voltage specified in 65.3.

66 Temperature Test

66.1

Unless the resistor is securely positioned to prevent it from contacting polymeric enclosure material,

the polymeric material shall be acceptable for the maximum temperature measured on the resistor body

under intende

d operating conditions.
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Exception: The temperature rating of the polymeric material may be less than the maximum temperature
measured on the resistor during the normal temperature test if five samples of the thermostat override unit
are operated for 1000 hours with the resistor in contact with or as close as possible to the polymeric
enclosure material. There shall be no undue distortion, melting or ignition of the enclosure.

66.2 A resistor is considered to be securely positioned if its mounting means provides a reasonable
degree of resistance to shifting or motion during rough handling including dropping three samples, three
times each, onto a hardwood surface from a height of 3 ft (0.9 m), and during manipulation of the supply
cord in any direction. Suspension of the resistor by only its integral pigtail leads is not considered to be
securely positioned unless it can be demonstrated that spacing to the enclosure can be consistently

maintained during production.

67 Overload
67.1 Units th

Exception No.

Tests
at utilize a resistor as a heat source shall be subjected to the following 6yefloa

1: A wire-wound ceramic resistor may be considered for exclusion from 67.4

operated not i excess of its marked or designated power rating.

Exception No
reliability of p4
application — g
the applicable,
Established R
hours), would

67.2 Five sa
operating con

2: Other types of resistors may be considered for, exelusion from 67.2 -
brformance has been demonstrated for the service conditions encountered il
ercent wattage dissipation and surface temperature! Evidence that the resisto
sections of Military Specification MIL-R-39008,"Resistors, Fixed, Compositic
eliability", and have a failure-rate designation~"R" (failure-rate of 0.01 perd
be regarded as demonstration of reliability. efperformance.

mples of a thermostat override unit,.that have been operated for 1000 hours u
Jitions, shall each be mounted on-a Vertical surface that is covered with a d

white tissue paper. A horizontal 3/8 inch (9.5 'mim) thick, minimum 1 ft (0.3 m) deep and min

m) wide plyw
simulate mour
covered with g
room thermos
cheesecloth ig
in the installa
thermostat ov
be mounted as

pbod surface is to be mounted-12 inches (305 mm) below the thermostat o
ting directly above a book¢ase or desk. The horizontal 3/8 inch (9.5 mm) ply
double layer of cheesecloth. A 3 by 2 by 6 inches (76 by 51 by 152 mm) bo
tat enclosure, constructed of 3/8 inch thick plywood, covered with a do
to be mounted above the thermostat override unit at the minimum distance 1
ion instructions.JThe longest dimension of the box is to be parallel with {

close aspossible to the simulated thermostat test box, see Figure 67.1 for de

1 tests.

b — 67.5 when

- 67.5 if their
n the end-use
's comply with
n (Insulated),
ent per 1000

hder intended
buble layer of
mum 2 ft (0.6
erride unit to
wood is to be
X simulating a
uble layer of
ecommended
he top of the

erride unit enclosure. If no minimum spacing is indicated, the thermostat ovefride unit shall

ails.
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Figure 67.1

Overload test setup

2 INCHES |

/ (50.8mm)]

SIMULATED THERMOSTAT %7|6Ngrl;l1l;:’ns)

{
—6 INCHESﬂ
(152mm),— MINIMUM SPECIFIED

SPACING

.

|
i 12 INCHES
1
|

THERMQSTAT ——=

OVERRIDE
UNIT

Il

(305mm)

7’

/

SHELF 7 MINIMUM
e 194(0.3m)

7/
MINIMUM // MINIMUM
1££(0.3m) ——"1£t(0.3m) /

SB1806

67.3 Starting at rated power dissipation,(the voltage applied to the thermostat overridg¢ unit shall be
increased at 1-minute intervals to cause:the wattage dissipation to increase in steps of 1, 2,13, 4, 5, and so
forth, times the wattage rating of the résistor. Operation shall be continued until the resistor gpens.

67.4 As a rgsult of the test, there'shall be no melting or ignition of the unit enclosure, nor emission of fire,
sparks, flaminpg material, or molten metal from the unit enclosure, and no glowing or burning of the wood,
cheesecloth dr tissue papet:

67.5 If acceptabletesults are obtained during test of the five preconditioned samples, an| additional ten
"as-received"|samples shall be tested. The results shall be considered acceptable if all ter] "as-received"
samples also comply with 67.4.

STEAM-BATH GENERATORS
68 Scope

68.1 These requirements cover immersed electrode and sheathed resistance element type steam
generators intended for both residential and commercial use. They are intended to be permanently
connected to the electrical supply, water source and output piping. They are intended to generate steam
into showers or rooms constructed for the purpose. All units are intended to vent directly into the room
without a pressure regulator on the output.
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69 General
69.1 In addition to complying with Sections 70 — 73, the products shall comply with all applicable

requirements in this standard. Requirements specified in this section shall supersede requirements in

other parts of t

his standard.

70 Construction

70.1 Supply

70.1.1
permanent wir

connection

ing systems that in accordance with the National Electrical Code, ANSI/NFP

acceptable for]

70.1.2 Stean
supply conneg

a) The
plug to

b) The
conned

c) Stra
and thi

d) The

e) The
70.2 Tempe

70.2.1 Temp
manual-reset t

70.2.2 Manu
and -Regulati
Standard for
applicable Par

the product.

 bath generators are not prohibited from using a permanently attached fle
tion provided the construction complies with (a) — (e):

cord has a maximum length of 6 ft. (0.9 m) as measured frem, the face of t
the point where the cord exits the strain-relief bushing.

generator has fastening means, water supply .ingut and steam outpd
tions that are specifically designed to facilitate remoyal for maintenance and re

n relief is provided to prevent stress from being'transmitted to the cord wiring
5 strain relief complies with the strain relief test in 44.

cord and attachment plug are a grounding type.

cord is type SJ or equivalent.
ature-limit controls

brature-limit controls, if required to protect from fire, electric shock or other ris
ype or be a thermakeutoff.

ng Equipment, UL 873, or the Standard for Limit Controls, UL 353. Compli
Automatic, ‘Electrical Controls — Part 1: General Requirements, UL 60730
t 2 standard from the UL 60730 series fulfills the UL 873 requirements.

Except as noted in 70.1.2, steam bath generators shall have provision for connection of one of the

70, would be

Xible cord for

e attachment
t mechanical
pair.

terminations,

ks, shall be a

al-reset typedimit controls shall comply with either the Standard for Temperafure-Indicating

ance with the
1, and/or the

70.2.3 Manu
the position of

atresettypetemperature=timit comntrotsstattbe—suchthatthecomtrotwitttrip
the reset button or handle.

regardless of

70.2.4 No position of the reset handle or button of a manual-reset type temperature limit control shall
change the function of the control to an automatic resetting type.

70.3 Feed water solenoid valve

70.3.1

70.4 Feed water sensors and circuits

70.4.1

other risks shall be evaluated for reliability.

A water fill solenoid valve shall be suitable for the maximum rated supply water pressure.

Feed water sensors and associated circuits to be relied upon to protect from electric shock, fire or
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70.5 Low-water sensors and circuits

70.5.1 Low-water sensors and their circuits, if relied upon for the unit to protect from electric shock, fire
or other risks, shall comply with the requirements specified in (a), (b) or (c) below:

a) Requirements for limit controls in the Standard for Limit Controls, UL 353;

b) Requirements for steam bath heater controller in the Standard for Temperature-Indicating and
-Regulating Equipment, UL 873 in combination with the Standard for Tests for Safety-Related
Controls Employing Solid-State Devices, UL 991; or

c¢) Construction providing equivalent protection to (a) or (b), such as that which complies with the
Standard for Automatic Electrical Controls — Part 1: General Requirements, Ul 60730-1.

70.6 Drain yalve

70.6.1 A drgin valve shall not be plumbed into the steam output piping.
70.7 Pressure vessels and parts subject to pressure

70.7.1 Deleted

70.7.2 Steain bath generators are considered to be able .to operate above atmospherjc pressure in
abnormal opgration and shall therefore comply with 70.8.

70.7.3 Steain bath generators shall withstand without.bursting or leaking a pressure equal to five times
the pressure getting of the pressure-relief device provided as part of the assembly.

70.8 Pressure-relief device

70.8.1 Eachl unit shall be provided-with a pressure-relief device to address overprgssure due to
inadvertent blockage of the output steamhead or piping. If factory installed, it shall be provided with no
more than 6 |nches (150 mm) of piping between the device and the generator tank. If shjpped with the
steam genergtor, the installation instructions shall indicate it shall be installed to the generatpr tank with no
more than 6 ipches (150 mmj.of piping.

70.8.2 In aqdition te~the requirements specified in 30.13, the pressure-relief device and any factory
installed piping shall:*comply with (a), (b), and (c) below:

a) Shgll*be provided with standard pipe threads or fittings on both the input and output to allow for
piping in accordance with local installation codes.

b) Shall not be connected to the steam output line.

c) Shall have no factory installed valve on its input or output.

70.8.3 The pressure-relief device shall comply with the requirements specified in (a), (b), (c), or (d)
below:

a) Relief Valves for Hot Water Supply Systems, ANSI Z21.22 or the ASME Boiler and Pressure
Vessel Code — Rules for Construction of Power Boilers, BPVC-1 or ASME Boiler and Pressure
Vessel Code — Rules for Construction of Heating Boilers, BPVC-IV. Its marked output capacity
rating shall be at least 3.5 Ibs. of steam per hour per kilowatt of heating element rating.

b) Requirements for pressure-limit controls in the Standard for Limit Controls, UL 353.
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c) Requirements for refrigeration pressure-limiting controls in 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 these requirements.

d) Construction providing equivalent protection to (a), (b), or (c).
70.9 Protection against injury to persons

70.9.1 Steam heads and steam head diffusers are considered to be heating function surfaces and are
not required to comply with surface temperature requirements of Table 36.2.

70.9.2 Steam diffusers and not considered to provide a safety function.
70.10 Outpyt pressure regulating valve

70.10.1 Stegm-bath generators shall not be provided with a pressure regulating«valve on thge output.
71 Performance
711 Generdl

71.1.1 The sfeam generator shall be subjected to tests specified below in addition to applicable tests as
described in Sections 32 — 44. Test methods specified in Sections 32 — 44 shall be amendef as specified
below.

71.2 Power |nput test

71.2.1 The Joltage to the heating element 'shall be adjusted so the heating element dfaws its rated
wattage.

71.3 Leakade current

71.3.1 Steam generators sUpplied with flexible cords for supply connection shall be subjected to the
Leakage Currgnt test as spgeified in Section 34.

71.4 Test offinsulation resistance and leakage current as a result of moisture

71.4.1 Units [employing sheathed resistance heating elements shall be subjected to leakage current or
insulation resistance testing after humidity conditioning in accordance with 37.1 — 37.2.

71.5 Normal temperature test

71.5.1 The voltage to the heating element shall be adjusted so the heating element draws its rated
wattage.

71.5.2 A unit intended to be installed in an enclosed space such as a closet or bathroom vanity, shall be
enclosed in a box representing the minimum dimensions specified by the installation instructions. Walls
and floors are to be formed of black painted 3/8-inch (9.53-mm) thick sheets of plywood.

71.5.3 Units intended to be installed in attics, garages and the like shall adjust the temperatures obtained
to reflect a 40 °C ambient.
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71.5.4 Units marked for elevated ambient installations shall be temperature tested per (a) or (b) below:

a) With a source of heated air providing the elevated temperature for which the unit will be marked.
The maximum airflow past the unit shall be less than 9.1 m/min (30 ft/min). Maximum variations of
5°C from the intended ambient temperature shall be added to or subtracted from the observed

tempe

rature readings.

b) Tested in an ambient temperature of 25 +5 °C, and the full difference between the actual test
ambient temperature and the intended elevated ambient temperature shall be added to the
observed temperature readings.

71.6 Abnormal operation — general

71.6.1 For tI|1e abnormal operation tests, results are in compliance when:

a) The
Excep

b) The
of ven

c) The

d) Th

deternmpination specified in 34.1 if the unit is cord connected, or the Insulation Res

37.1(bj
71.7 Abnor

71.7.1
interrupted. T

71.7.2 Low

72 Markingp

72.1 Steam

72.2 Units t

Steain generators shall be operated‘in the intended manner and the feed water {

re is no damage to electrical components, wiring, water pipe, or electricalcond
fion: Sheathed resistance elements are not prohibited from burning.out.

re is no emission of flame or molten metal or ignition of cotton’loosely placed
ilated equipment;

re is no damage to electrical insulation; and

bre is no evidence of risk of electric shockyas determined by the le

— 37.2. For these tests the unit shall be filled with the hard-water solution spe

mal operation — no water

ne unit shall be operated untibultimate results are known but no longer than 7 h

generators shall comply with 53.37 and 53.42.

hat reguire precise orientation for proper function shall be provided with the

uit;

over openings

bkage current
stance Test in
cified in 34.10.

upply is to be
ours.

vater sensing circuits.that have not been evaluated for reliability shall be defeated.

following or a

similar markir

q>’This generator must be installed with the arrows pointed up. Generator

must be level

side to side and front to back." or other marking as appropriate.

72.3 Each unit intended for residential installations shall be shipped with a temporary label as specified
in Figure 72.1. The marking shall be on a removable adhesive-backed label or the equivalent. The
installation instructions shall specify the marking is to be installed after installation on the wall of the
installed shower or steam enclosure.
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Figure 72.1

Temporary marking mentioned in 72.3

A WARNING &4

3. Check with

REDUCE THE RISK OF OVERHEATING AND SCALDING °

1. Exit immediately if uncomfortable, dizzy, or sleepy. Staying too long in a heated area is capable of causing
overheating ¢

2. Supervise children at all times ¢

a doctor before use if pregnant, diabetic, in poor health, or under medical care ¢

4. Breathing
unconsciol

eated air in conjunction with consumption of alcohol, drugs, or medication is capable of Cay
sness

5. Do not conthct steam head or steam at the steam head ©

sing

REDUCE THE

1. Use care W

RISK OF SLIPPING AND FALL INJURY °

hen entering or exiting the steam room, floor may be slippery ¢

NOTE: For additional safety considerations see Owners Manual ©

S5537

Safety Alert Symbol — Black Triangle/Orange Exclamation Point — The height of the triangle shall not be less than 3/

@ Letter height sh
b Letter height sh
¢ Letter height sh
4 Signal Word — B

Il not be less than 1/4 inch (6.4 mm).
Il not be less than 3/16 inch (4.8 mm).
Il not be less than 1/8 inch (3.2 mm).
ack Lettering/Orange Background

inch (9.5 mm)
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72.4 Each unit intended for commercial installations shall be shipped with a safety sign as specified in
Figure 72.2 for permanent installation where visible to the users of the steam room. The installation
instructions shall specify the marking is to be installed after installation on the door to or wall immediately
adjacent to the door of the steam room.

Figure 72.2

Safety sign for steam rooms of commercial steam bath generators mentioned in 72.4

A WARNING &9

REDUCE THE RISK OF OVERHEATING AND SCALDING ~

1. Exitimmepiately if uncomfortable, dizzy, or sleepy. Staying too long in a heated area is capable-ofieaysing
overheating ¢

2. Supervise|children at all times ©

3. Check with a doctor before use if pregnant, diabetic, in poor health, or under medical care ¢

4. Breathing|heated air in conjunction with consumption of alcohol, drugs, or medication is capable of cajsing
unconscigusness ©

5. Do not contact steam head or steam at the steam head ©

REDUCE THE RISK OF SLIPPING AND FALL INJURY P

1. Use care fvhen entering or exiting the steam room, floor may be;slippery ¢

S5537B

Safety Alert Sympol — Black Triangle/Orange Exclamation Point = The height of the triangle shall not be less than 348 inch (9.5 mm)
@ Letter height shgll not be less than 1/4 inch (6.4 mm).
b Letter height shll not be less than 3/16 inch (4.8 mm).
¢ Letter height shgll not be less than 1/8 inch (3.2 mm).
9 Signal Word — Black Lettering/Orange Background



https://ulnorm.com/api/?name=UL 499 2023.pdf

112 UL 499 MAY 31, 2023

73 Instructions
73.1 General

73.1.1 Each unit shall be provided with installation instructions, operating instructions, user-maintenance
instructions, and important safety instructions. The installation instructions shall include information on
supply wiring, proper connection to the supply circuit, and bonding. When the unit is rated for use with
more than one supply voltage or with multiple supply circuits, appropriate instructions shall be provided for
each application.

73.1.2 A description of the causes, symptoms, and effects of hyperthermia, such as that provided in
73.1.3 shall be provided.

73.1.3 The causes, symptoms, and effects of hyperthermia may be described as follows: '[Hyperthermia
occurs when the internal temperature of the body reaches a level several degrees above the¢ normal body
temperature of 98.6 °F. The symptoms of hyperthermia include an increase in the-internal t¢mperature of
the body, dizzihess, lethargy, drowsiness, and fainting. The effects of hyperthermia‘include:

a) Failyre to perceive heat;

b) FailJre to recognize the need to exit the steambath;
¢) Unayareness of impending risk;

d) Fetal damage in pregnant women;

e) Physical inability to exit the steambath; and

f) Uncdnsciousness.
WARNING - The use of alcohol, drugs, or medication can greatly increase the risk of hyperthermia."
73.2 Installgtion instructions

73.2.1 The installation instructions for each unit shall specify the maximum recommendgd input water
pressure.

73.2.2 The installatiominstructions shall specify:

a) To hpveno'valleys or dips in the output steam line.

b) Not to install a valve in the steam line.
c) Not to connect the drain valve into the steam line.

d) Not to connect the over-pressure device output into the steam line.

73.2.3 A unit evaluated to be installed in an elevated ambient temperature shall be marked "SUITABLE
FOR OPERATION IN AMBIENT NOT EXCEEDING ___ °C", where the blank is filled in with the intended
ambient temperature.

73.2.4 A unit may be marked in tabular form for multiple elevated ambient temperatures corresponding
with supply field wiring temperature rating.
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73.3 Important safety instructions

73.3.1 The important safety instructions shall be separated in format from the other instructions and shall
appear before the operating and user-maintenance instructions. The important safety instructions shall be
in the exact words specified or shall be in equally definitive terms. No substitution shall be made for the
words "WARNING" and "DANGER." The first and last items specified in the important safety instructions
shall be first and last, respectively. Other precautionary items considered appropriate by the manufacturer
may be included. (Notes to the manufacturer are in parentheses.)

73.3.2 The letter size in the important safety instructions shall be as follows:

a) Uppercase letters shall be no less than 1/12 inch (2.1 mm) high;

b) Lowercase letters shall be no less than 1/16 inch (1.6 mm) high; and

c) The phrases "IMPORTANT SAFETY INSTRUCTIONS," "READ__AND HOLLOW ALL
INSTRUCTIONS," and "SAVE THESE INSTRUCTIONS" shall be in letters-ho less than 3/16 inch
(4.8 mm) high.

73.3.3 When installing and using this electrical equipment, basic saféety precautions shduld always be
followed, inclyding the following:

IMPORTANTI|SAFETY INSTRUCTIONS
1. READ AND FOLLOW ALL INSTRUCTIONS.

2. WARNING - To reduce the risk of injury, do not permit children to use this prodyct unless they
are clgsely supervised at all times.

3. WARNING - To reduce the risk of injury:

a. The wet surfaces of .steam enclosures may be slippery. Use care whe¢n entering or
leaving.

b. The steam head:is*hot. Do not touch the steam head and avoid the steam fpear the steam
head.

c. Prolonged use of the steam system can raise excessively the interna| human body
temperatdre and impair the body’s ability to regulate its internal temperature (hyperthermia).
Limit your use of steam to 10 — 15 minutes until you are certain of your body’s|reaction.

d._Excessive temperatures have a high potential for causing fetal damage dpring the early
months of pregnancy. Pregnant or possibly pregnant women should consult a physician
regarding correct exposure.

e. Obese persons and persons with a history of heart disease, low or high blood pressure,
circulatory system problems, or diabetes should consult a physician before using a
steambath.

f. Persons using medication should consult a physician before using a steambath since
some medication may induce drowsiness while other medications may affect heart rate,
blood pressure and circulation.

4. SAVE THESE INSTRUCTIONS.
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METAL SHEATHED HEATING ELEMENTS COMPONENTS — GENERAL

74 Scope

741

These requirements cover metal-sheathed heating elements intended for use in appliances and

equipment where the elements are factory installed and protected against mechanical damage.

74.2 These requirements cover sheathed heating elements rated 600 V or less

74.3 These requirements do not cover sheathed heating elements for use in equipment for use in
hazardous locations as defined in the National Electric Code, NFPA 70.

75 General

75.1 The prg
in Sections 76|

76 Glossary|

76.1 SHEAT
oxide or encas

76.2 SHEAT
The actively h
of the sheathe

duct shall comply with applicable requirements of this standard, execept’wher
— 86.

HED HEATING ELEMENT - A resistance element that is usually encased i

H WATTAGE DENSITY — The watts per unittarea of actively heated sheath
pated sheath surface area is considered to bethe area of the exposed surface
d heating element between the terminal pins. See Figure 76.1.

Figure 76.1
Sheath wattage density

ed in a similar insulating material that is, in turn, surfeunded by a metal sheath].

e superceded

n magnesium

surface area.
of that portion

v ] o——

SHEATH WATTAGE DENSITY @ =

g
k |
ACTIVELY HEATED
PORTION OF ELEMENT
RATED WATTAGE
ACTIVELY HEATED EXPOSED SHEATH

SURFACE AREA

d — FORMULA BASED ON UNIFORM WATTAGE DENSITY

ALONG THE LENGTH OF THE ELEMENT.

S3422
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76.3 TEST VOLTAGE - The voltage required to obtain rated watt density, but no less than the rated
voltage of the heating element.

METAL SHEATHED HEATING ELEMENTS COMPONENTS — CONSTRUCTION

77 Construction

77.1 The acceptability of a sheathed heating element in any equipment or appliance depends on its
ability to withstand continued use under the conditions that prevail in actual service. In addition to the

requirements contained herein, further considerations and investigations may be necessary, based upon
the intended ipstallation and use of the sheathed heating element.

77.2 A shegthed heating element shall employ materials and components throtughout [that meet the
intent of 77.1} and shall be made and finished with the degree of uniformity and’grade of workmanship
practicable infa well-equipped factory.

77.3 If a maerial or alloy not included in Table 84.1, a material provided with a coating, orla composition
sheath utilizing dissimilar materials inside and outside is used, it shall b&investigated to det¢rmine that the
material is agceptable for the purpose and that it affords protection equivalent to that of the materials
included in Table 84.1.

77.4 After being formed, the sheath of a heating element.protected against mechanical|damage shall
have a thickngss no less than 0.013 inch (0.33 mm).

77.5 The thickness in 77.4 is intended to specify'a minimum thickness for a sheath made of steel,
titanium, copper, copper-clad steel, or steel and nickel alloys. Increased thickness may be r¢quired, based
upon the partjcular end-use application of the'sheathed heating element. A sheath made gf aluminum or
aluminum allgy and a sheath having a thickness less than required in 77.4 is to be inveptigated under
conditions of pctual service to determineif it has the necessary mechanical properties and will withstand
the most sevgre conditions likely to be'met in service.

78 Insulatign

78.1 An inslilating washer, a bushing, or the like, that is an integral part of a sheathed h¢ating element
shall be of a|material~resistant to moisture, such as porcelain, and shall be acceptable [for use at the
maximum tenfiperature to which it will be subjected under conditions of actual use. Such parts shall have
adequate mec¢hanical strength and rigidity to withstand the stress of actual service.

78.2 Insulating material employed in an integral part of a sheathed heating element, such as a terminal
block, or the like, shall be strong, not easily ignited, and resistant to moisture. A material other than
porcelain, phenolic, or one that is known to be acceptable for the support of current-carrying parts shall be
investigated under conditions of actual service to determine if it has the necessary electrical and
mechanical properties and will withstand the most severe conditions likely to be met in service.

78.3 The thickness of magnesium oxide (MgO) or other similar insulating material between the
resistance element and the inside of the sheath, and the material of an end seal between the terminal pin
and the inside of the sheath shall not be:

a) Less than 0.016 inch (0.41 mm) for elements rated 300 volts or less, and

b) Less than 0.031 inch (0.79 mm) for elements rated more than 300 volts.
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79 Spacings

79.1 A spacing, through air and over surface, of not less than 1/16 inch (1.6 mm) between live parts of
opposite polarity and between live parts and dead metal parts shall be maintained at or near the end of the
sheath of a sheathed heating element rated 300 volts or less. For an element rated more than 300 volts,
the spacings at the end of the sheath shall not be less than 1/4 inch (6.4 mm).

Exception No. 1: When exact centering of a terminal pin is required to maintain the 1/16 inch spacing, a
spacing of 3/64 inch (1.2 mm) in one location meets the intent of the requirement.

Exception No. 2: For an element rated 300 volts or less, a spacing not less than 3/64 inch measured
between a terminal pin and the sheath is acceptable at a closed-in void, such as between an end seal and
the element insulating material. See Fiqure 79.1.

Exception No.|3: For an element rated more than 300 volts, a spacing not less thah |3/64 ifnch measured
between terminal pin and sheath is acceptable when a closed-in void is not presenb betwee an end seal
and element insulation of dissimilar materials.

Figure 79.1

Spacings at closed-in voids

SHEATH

MgO OR SIMILAR
INSULATING MATERIAL

TERM[NAL PIN

NN NANNNNNNNNRNNANNN

I'W

\ END| SEAL

ON N N RN NN NAIN N N NN NN NN N

CLOSED=IN VOID

MIN. 3/64 INCH (1.2mm) —
TERMINAL PIN AND SHEATH

SPACING DIMENSION
S3424

METAL SHEATHED HEATING ELEMENTS COMPONENTS — PERFORMANCE
80 General

80.1 The performance of a sheathed heating element shall be investigated by subjecting representative
samples to the tests described in Sections 81 — 84. Insofar as practicable, the tests shall be conducted in
the sequence specified in Table 80.1.


https://ulnorm.com/api/?name=UL 499 2023.pdf

MAY 31, 2023 UL 499 117
Table 80.1
Test sequence
Test Paragraph

Power Input 81.1

Dielectric 82.1

Leakage Current 83.1

Temperature 84.1

Leakage Current or Insulation Resistance 84.4(a) or 84.4(b)

Dielectric 84.4(c)
80.2 For all|tests, the heating element is to be mounted or installed in a manner-thai simulates its

intended end-

80.3 A reprg
in (a) — (d) tha

a) Diameter of sheath;

b) She
c) Nun
d) Rat
81 Powerr
81.1 Atrate

of its marked

81.2 To det
power input ig

a) Oth

b) If th
480 va

81.3 Power

use application.

sentative test sample as mentioned in 80.1 is one that represents the’combin
t results in the most severe test conditions for each material of sheath used.

ath wattage density (W/in?);

nber and sharpness of bends; and

bd voltage.

put Test

] voltage, the power input to a shieathed heating element shall not be more tha

vattage or volt-ampere rating.

brmine whether a heating’ element complies with the requirement in 81.1,
to be measured with:the element connected to a supply circuit adjusted to:

br than as noted'in(b), the highest marked voltage rating; or

e highestrmarked voltage falls within a range of 100 — 120, 220 — 240, 257
Its, the highest voltage of the range.

htion of factors

n 105 percent

the maximum

277, or 440 —

b stabilized. A

input’is to be recorded when sheathed heating element temperatures hav

temperature i

S—considered stabitizedwhen three SucCessive Teadings taken at ntervars of

10 percent of

the previously elapsed duration of the test, but not less than five-minute intervals, indicate no change.

82 Dielectri

82.1

¢ Voltage-Withstand Test

A sheathed heating element shall be capable of withstanding for 1 minute without breakdown a 60-

hertz essentially sinusoidal potential applied between live parts and dead parts, with the sheathed heating
element at its maximum operating temperature. The test potential (rms) shall be as indicated in Table 82.1.
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Table 82.1
Potentials for dielectric voltage-withstand test

Sheathed Heating Element Application

Test Potential (rms)

Sheathed heating element rated at more than 250 V

Sheathed heating element rated at 250 V or less

1000V

1000 V plus twice the voltage rating of the appliance

82.2 To determine whether a product complies with the requirements of 82.1, the product is to be tested
by means of a 500 VA or larger capacity testing transformer, the output voltage of which is essentially
sinusoidal and can be varied. The applied potential is to be increased gradually from zero until the
required test level is reached, and held at that level for one minute. The increase in the applied potential is

to be at a unifq
83 Leakage

83.1 The lea
connected ap
values specifig
with the requir|

T Tate as rapid-as consistent withrits vatue being correcty imdicated by the v
Current Test

kage current of a sheathed heating element intended for use in afhousehold o
bliance, when tested in accordance with 83.2 and 83.4 (a) .and (b), shall n
d in Table 83.1. The values recorded during testing in accordance with 83.4(c
ements for the appliance in which the sheathed heating element is used.

Table 83.1
Maximum acceptable leakage current

tmeter.

r similar cord-
bt exceed the
shall comply

Intended use Maximum leakage current, mA

120 volt two wirg
120/240 volt porf
120/240 volt stat

appliance 0.50
able appliance 0.50
onary or fixed appliance 0.75

NOTE — Addition

al leakage current requirements may,be found in individual product standards.

83.2 The me
instrument is d

83.3 The me

83.4 A samp
supply voltage

asurement circuit foryeakage current is to be as illustrated in Figure 34.1. The
efined in 34.6.

ter is to be eonnected between the sheath and the grounded supply conductor

le of the-sheathed heating element is to be tested for leakage current when ¢
of.420 or 240 volts, as applicable. The test sequence is conducted in accorda

measurement

pnnected to a
hce with 34.7.

84 Temperature Test

84.1

The supply voltage is to be adjusted to the test voltage of 76.3. After temperatures have stabilized,

see 81.2, the temperature of the sheath shall not exceed the applicable limit specified in Table 84.1. See

78.1and 78.2.
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Table 84.1
Temperature limits for sheathed heating element materials
Maximum temperature
Material °F °C
A. METALLIC MATERIALS
1. Copper 350 177
2. Aluminum 500 260
3. Brass 750 399
4. Cold rolled steel 750 399
5. Nickel silver 1000 538
6. Stainles$ steel”
a. Typgs 302, 303, 304, 316, 321, 347, 904L 1400 760
b. Typq 309S 1500 816
c. Typg 310 1600 871
d. Typgs 403, 405, 410, 416, 501 1200 649
e. Typq 430 1300 704
f. Typel442 1400 760
g. Typq 446 1500 816
7. Nickel aljoys®
a. Alloy 400 900 482
b. Alloy 600 1800 982
c. Alloy 800 1700 927
d. Alloy 825 1100 593
e. Alloy 840 1700 927
8. Cast irof 1200 649
9. Titanium 750 399
B. NONMETALLIC MATERIALS® Recognized température rating
@ American Ironfand Steel Institute (AISI) type‘designations.
® American Soclety of Mechanical Engingers (ASME) type designations.
¢ Includes but ig not limited to insulated wire, polymeric materials, bushings, washers, end seals, and the like.

84.2 The temperatures specified in Table 84.1 are based on an assumed ambient tempe
(77 °F). A tesf maybe conducted at any ambient temperature within the range of 10 — 40°C

ature of 25 °C
50 — 104°F). If
e test ambient

a test is conducted’at an ambient temperature other than 25 °C, the difference between th
and 25°Cis t6 he-valaes-indi 0a

84.3 Sheath temperatures are to be measured by thermocouples attached to the hottest points on the

sheath by welding, brazing, or other equivalent means.

84.4 Immediately after the temperature test and with the element at room temperature:

a) A sheathed heating element requiring testing in accordance with Section 83, Leakage Current

Test, shall be subjected to a repeat leakage current test. The leakage current sha
than the applicable value specified in Table 83.1;

b) A sheathed heating element not requiring testing in accordance with Section 83
insulation resistance not less than 50,000 ohms; and

c¢) A sheathed heating element shall comply with the dielectric voltage-withstand test

Il not be more

shall have an

in 82.1.
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METAL SHEATHED HEATING ELEMENTS COMPONENTS — RATING

85 Details

85.1

A sheathed heating element shall be rated in volts and volt-amperes or watts. The voltage rating

shall be any appropriate single voltage or range of voltage such as 100 — 120, 208, 220 — 240, 257 — 277,
416, 440 — 480, 550, 575, and 600.

METAL SHEATHED HEATING ELEMENTS COMPONENTS — MARKING

86 Details

86.1 A sheat

a) The
organiz

b) A dis

c) The

Exception No.
element is ide

Exception No.

for each rating

86.2 A shea
or the contain

86.3 When 4
each finished

hed heating element shall be legibly and permanently marked with:

manufacturer's name, trade name, or trademark or other descriptive marking
ation responsible for the sheathed heating element may be identified;

tinctive "catalog" or "model" number or the equivalent; and

electrical rating.

1: The manufacturer's identification may be in a traceable code when the she
ntified by the brand or trademark owned by a private*labeler.

2: The electrical rating may be omitted whéta separate identifying designati

rin which the element is shipped shall be marked to indicate such use.

manufacturer produces,or.assembles sheathed heating elements at more tha
sheathed heating element’shall have a distinctive marking, which may be in ¢

it may be identfified as the product.ofia particular factory.

86.4 Whent
located on th
requirements i

86.5 A sheat

he sheathed portion of the sheathed heating element is marked, the markin
e outside.diameter of a bend, and the element shall comply with the
h the standard after the marking is applied.

hed\heating element not intended for use in free air, or the container in which

shipped, shall

by which the

athed heating

DN is assigned

hed heating element intended for-use in a household or similar cord-connecied appliance,

n one factory,
bde, by which

j shall not be
performance

he element is

he“marked with the word "CAUTIQN" and the Qpnr‘ifir‘ use for which it is inte

nded, such as

"For use only submersed in water" or "For use only in a metal heat sink."

86.6 The marking specified in 86.2, 86.3, and 86.5 shall appear on the sheathed heating element or
shipping container. The marking may also be included in the installation instructions but shall be separated

in format from

the installation instructions.

DIRECT PLUG-IN HEATING APPLIANCES

87 General

87.1

some cases, modify the general requirements in Sections 7 — 73.

The requirements in Sections 88 — 90 cover direct plug-in heating appliances, and supplement or, in
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88 Construction

88.1 The blades of a direct plug-in heating appliance shall comply with the requirements for the Direct
Plug-In Blade Secureness Test and the Direct Plug-In Security of Input Contacts Test in the Standard for
Class 2 Power Units, UL 1310.

88.2 When evaluated in accordance with 88.3, an appliance having integral blades for direct insertion
into a receptacle shall comply with the specifications in Table 88.1.

Table 88.1
Specifications for plug-in appliances
Algebraic/Quantity Maximum acceptable value
w 28 ozf .78 N)
wY/z 48 ozf (13.34|N)
WY/S 48 ozf (13.34|N)
WX 80 ozf-in (0.56 N)

In this table the variables are defined as follows:

W is the weight of the appliance.in\¢zf (N) and is evaluated as a[force equal to
the appliance mass in oz (kg).as measured on a scale or balgnce.

is the distance, in inches\(mm), illustrated in Figure 88.1.

is the shorter distance,'in inches (mm) of Z1 or Z2 illustrated |n Figure 88.1.

is the shorter distance, in inches (mm), of S1 or S2 illustrated in Figure 88.1.

X|»n|IN|<

is the greater\distance in inches (mm), of X1 or X2 illustrated|in Figure 88.1.
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Figure 88.1

Dimensions of a direct plug-in appliance
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88.3 Compl

iance with 88.2 and Table 88.1 shall be determined as follows:

a) The attached cord is to be cut off at the enclosure, or at the strain-relief means when the means
extends outside the enclosure.

b)Ad

irectly-mounted accessory is to be in place.

c) A removable part is to be in place.

d) A mounting tab is not to be included in the measurement of linear dimensions for the purpose of
determining moments.

88.4 When the integral blades are inserted into a parallel-blade duplex receptacle, no part of the

appliance, ing
adjacent rece

Exception: Al
adjacent rece

88.5 Anapp

a) The

electri

b) The

c)As
paralle

d) For

is able

e) The

ptacle.

ptacle completely.

liance shall not be supplied with a mounting tab unless all the following conditi

appliance is of a type such that semipermanent mounting does not introduce
C shock;

appliance is intended for use on a 15-A, 125-\/receptacle;

crew is supplied and constructed so asxte“secure the mounting tab of the

to be mounted to both groundirig-and nongrounding receptacles; and

marking specified in 90.4is\supplied.

luding a mounting tab, shall interfere with the full insertion of an attachmen

appliance is not required to comply with this requirement when the applian

I-blade, duplex receptacle that has pravisions for a center screw as shown in H

an appliance without a grounding pin, the mounting tab is constructed so thaf

t plug into the

ce covers the

bns are met:

a risk of fire or

appliance to a
igure 88.2;

the appliance
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Figure 88.2

Parallel duplex receptacle
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— [ H— o) | §

Cg— e

b e
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0.425 0.075
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88.6 The englosure of an appliance shall.be capable of being gripped for removal from the receptacle to
which it is conpected, and the perimeter.af.the face section from which the blades project shgll not be less
than 0.20 inch (5.1 mm) from any point on either blade. In order to determine complignce with this
requirement fgr units with rounded edges, the perimeter of the face section is considered to be the point at
which the artidulate probe is able-to“access as shown in Figure 88.3.

Exception: Fol a tab-mounted appliance intended for use with a fixed system, the perimeter of the face
section shall npt be lessithan 1/4 in (6.4 mm) from any point on either blade.
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Figure 88.3

Determination of perimeter of units with rounded edges

— Top Enclosure
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-

Articulate Frobe —»

/
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eceptacle

<« A >

4— Blade

L—— Bott

A: Distance betwee
and tip of artig

88.7 With rgference to 88.6, for an extension-from the face for mechanical support of the b
as shown in Figure 88.4, the point of méasurement shall be determined by application o

probe, Figure|7.2, as shown in Figure 88.3.

~

bm Enclosure

h blade edge
ulate probke

ades provided
the articulate
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Figure 88.4
Extension for mechanical support of blades
Perimeter of
Direct Plug—In
Extension for
Mechanical
N ipport of
/ Blades \ )
— 0 0
SM229
89 Performance
89.1 In addifjon to complying with the-performance requirements specified in Sections 32(— 46, a direct
plug-in appliarnjce shall comply with the'Birect Plug-In Blade Securements Test, The Direct Plug-In Security
of Input Contafts Tests, and the Abuse Tests as defined in the Standard for Class 2 Power Uhits, UL 1310.
90 Markings
90.1 A direcf plug-in;appliance having a mounting tab shall be marked — on the appliance, & marking tag,
or an instructjon sheet packed with the appliance — with the word "CAUTION" and th¢ following or
equivalent mafkings:

a) "Risk of Electric Shock — Disconnect Power to the Receptacle Before Installing or Removing the
Appliance. When Removing Receptacle Cover Screw, the Cover is Capable of Falling Across Plug

Blades

or the Receptacle is Capable of Becoming Displaced."

b) "Use Only With Duplex Receptacle Having Center Screw."

c) "Secure Appliance in Place by the Screw Supplied With the Appliance."


https://ulnorm.com/api/?name=UL 499 2023.pdf

MAY 31, 2023

UL 499

127

APPLIANCES GENERATING ULTRAVIOLET (UV) RADIATION

91 Appliances generating ultraviolet (UV) radiation

91.1

91.1.1
this Standard

General

as well as the requirements in this Section.

Equipment that generates ultraviolet radiation shall comply with the applicable requirements of

91.1.2 Equipment generating ultraviolet radiation are intended for use in accordance with the Code of
Federal Regulations, CFR Title 21, Part 1040, Chapter 1, Subchapter J.

91.2 Construction

91.2.1
component
degradation
determine wHh
Ultraviolet Lig
Equipment Ev

Exception: A
thickness and

91.2.2 With
Evaluations, |

a) A
streng
b) Ap
provid
91.3 Proted
91.3.1
91.3.1.1 Eq

ultraviolet irrd

A pglymeric enclosure and any insulating materials, internal wiring,, and of

Protection fromoverexposure to ultraviolet radiation

arts shall be acceptably resistant to degradation when exposéd- to ultra
f the part would result in non-compliance with other requiremeénts of this
ether a part is acceptably resistant to ultraviolet light, the part shall be su
ht Exposure Test specified in the Standard for Polymeric Materials — Us
aluations, UL 746C.

bolymeric material that complies with the Ultravialet Light Exposure Test requ
color used in the end-use equipment is considered to comply.

reference to 91.2.1 and the Standard for<Rolymeric Materials — Use in Electri
L 746C, the material properties to evaluate the parts shall be as follows:

polymeric enclosure shall be subjected to flammability classification, teng
h, and impact testing;

her polymeric
violet light, if
Standard. To
bjected to the
e in Electrical

rements in the

cal Equipment

ile or flexural

blymeric internal compopent part shall be subjected to flammability classification. If the part

ps functional support it shall also be subjected to tensile or flexural strength.

tion against injury/to persons

lipment shall be investigated for emission of ultraviolet radiation in accord
dianeeé test, 91.4.1. Equipment that produces less than 0.1 pW/cm? is not

ance with the
considered to

rongaalat ro Aot s

present a risk

ofavaravnaciira o 14 1ot
OTOVeTCAPUOUSOr T ot aviorctatiator:s

Exception: Equipment exclusively identified for the use of lamps rated "Exempt Risk Group" by the
Standard for Photobiological Safety for Lamps and Lamp Systems-General Requirements, ANSI/IESNA
RP-27.1, or the Standard for Photobiological safety of lamps and lamp system, IEC 62471:2006, are
considered to comply with this requirement without test.

91.3.1.2 Equipment that emits more than 0.1 uW/cm? and that is accessed by other than qualified
personnel shall have features to minimize the risk of overexposure of users. User access to ultraviolet
radiation that may result in overexposure shall be prevented by reliable means, such as enclosures and
interlocks. See 91.3.1.6.

91.3.1.3 Equipment that emits more than 0.1 yW/cm? shall be specified for use locations where access
to the equipment and the radiated emissions shall be restricted to qualified personnel. Product markings
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and instructions shall identify the protective equipment and the necessary precautions to minimize the risk
of overexposure. See 91.5 and 91.6 for the required markings and instructions.

Exception: Equipment emitting radiation above 0.1 uW/cm? in user accessible lamp compartments during
relamping are acceptable if the product cannot be operated with the lamp compartment opened and the
product is marked in accordance with 91.5.3.

91.3.1.4 Equipment that emits more than 0.1 uW/cm? shall be provided with a user actuated ON/OFF
switch or control to activate and deactivate the ultraviolet function of the equipment.

91.3.1.5 Equipment that emits more than 0.1 pW/cm? shall be provided with a visible and/or audible
means to signal when the equipment is energized. If a visible indicating means is used, it shall be visible
while approaching the equipment from any direction.

Exception: Equipment employing a momentary contact switch that energizes the ulfraviolet radiation is
considered to pomply with this requirement.

91.3.1.6 Interlocks or interlock systems used to minimize risk of overexpesure to ultravjolet radiation
shall be reliable and comply with 91.3.1.7 - 91.3.1.11.

91.3.1.7 The actuator of an interlock shall be located so that unintentional operation is urflikely and the
actuator is not|able to be defeated with the articulated probe.

91.3.1.8 With reference to 91.3.1.6, interlocks or interlock 'systems shall be suitable for § minimum of
100,000 cycles of operation. The applicable endurancgtesting is to be conducted with tHe interlock or
interlock system controlling its normal load.

91.3.1.9 Dur|ng and after the applicable endurance test, the interlock or interlock system shall remain
functional and|any spring mechanism shall remain resilient so it may not be readily defeated.

91.3.1.10 Cqntrols used as part of the jinterlock or interlock system, the failure of which would increase
the risk of pgrsonal injury, and that.do not rely upon software as a protective component, shall be
considered protective controls and:shall comply with:

a) The[Standard for Jests for Safety-Related Controls Employing Solid-State Devices| UL 991; or

b) The|Standard for Automatic Electrical Controls — Part 1: General Requirements] UL 60730-1,
except|Controls-Using Software.

91.3.1.11 Cdntrols used as part of the interlock or interlack chtpm, the failure of which would increase

the risk of personal injury, and that do rely upon software as a protective component, shall be considered
protective controls and shall comply with:

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.
91.3.2 Protection from ozone emissions

91.3.2.1 A household use equipment using a UV lamp operating at wavelengths less than or equal to
250 nm is considered to produce ozone during its normal operation and is to be tested in accordance with
91.4.2.
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