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PREFACE

This is the harmonized CSA Group, and ULSE standard for Vacuum Cleaners, Blower Cleaners, and
Household Floor Finishing Machines. It is the sixth edition of CAN/CSA-C22.2 No. 243, and the tenth
edition of UL 1017. This edition of CAN/CSA-C22.2 No. 243 supersedes the previous edition(s) published
in 2015. This edition of UL 1017 supersedes the previous edition(s) published in 2015.

This harmonized standard was prepared by the CSA Group and ULSE. The efforts and support of the
Vacuum Cleaner industry of both the USA and Canada are gratefully acknowledged.

This standard is considered suitable for use for conformity assessment within the stated scope of the

standard.

This standar
Cleaning Ap
Committee ¢
Requirement

Application

Where refer¢nce is made to a specific number of samples to-be/tested, the specified nu

considered 4

Note: Although
responsibility of

Level of Har
This standar

An identical
differences r
except for ed

Reasons for

Thereisno g

pliances for Industrial and Commercial Use, under the jurisdiction’\of ‘the G
n Consumer and Commercial Products and the CSA Strategie. Steering (
s for Electrical Safety,, and has been formally approved by the CSA Technical C

of Standard

minimum quantity.

the intended primary application of this standard is stated in its scope, it is important to note th|
the users of the standard to judge its suitability for their particular purpose.

monization
i is published as an identical-standard for CSA Group and ULSE.

standard is a standard\that is exactly the same in technical content excep
bsulting from conflicts. in codes and governmental regulations. Presentation is
itorial changes.

Differences From IEC

orrespending IEC standard.

Interpretatia

] was reviewed by the CSA Integrated Committee on Electrical Motor- and Batfery-Operated

SA Technical
ommittee on
bmmittee.

mber is to be

pt it remains the

t for national
word for word

NS

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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Vacuum Cleaners, Blower Cleaners, And Household Floor Finishing

Machines

1 Scope

1.1 This Standard applies to motor-operated vacuum cleaners and blower cleaners, floor sweepers, and
to household use floor finishing machines to be employed in accordance with C22.1, C22.2 No. 0, and
ANSI/NFPA 70.

1.2 These fequirements cover:

a) Hg
intend

b) Hg
porta

c) H
scrub,

d) Ap

and that employ double insulation in place of grounding.in accordance with the Excep
4.16.1;

e) Po
non-y

f) Cu
intend

g) Cu
clean

h) W
equip

i) Grg
use; s

j) Ele

usehold, commercial, and coin-operated vacuum cleaning machines and)blo
ed for indoor or outdoor use or both;

usehold, commercial, and coin-operated wet pick-up, dry pick-=up, permane
ble, and central vacuum cleaners and blower cleaner systems;

busehold electrically powered floor finishing machines;\ including floor pg

pliances covered by this Standard that are marked’as being provided with doy

Ftable rechargeable battery-powered appliances for indoor or outdoor use with
ser and user-replaceable batteries; see*Clause 7;

rent-carrying hoses for use withyacuum cleaner/motorized nozzle combinatiq
ed for household, dry pick-upj.indoor use; see Clause 8;

rrent-carrying hoses for_use with motorized nozzles intended for use with ce
ng systems intended for household, dry pick-up, indoor use; see Clause 8;

et pick-up current‘carrying hoses for use with household, indoor use ca
ment; see Clause §;

unded eurtent-carrying hoses for use with motorized nozzles intended for hou
ee Clause 8;

ctrified wall valves for connection of current-carrying hose/motorized nozzle cor

ver cleaners,

ntly mounted,

lishers, floor

bers, floor sanders, rug shampooers, rug and floor washers, and similar machings;

ble insulation
ion to Clause

rechargeable

n appliances

ntral vacuum

rpet cleaning

sehold indoor

nbinations for

central vacuum cleaning systems intended for household use; see Clause 8;

k) Household, indoor use, wet/dry vacuum cleaning machines with a steam-cleaning attachment
(such as a vacuum provided with a steam generator in the nozzle), where the vacuum is the
prominent feature of the appliance as evidenced by the electrical rating of the vacuum function
being greater than the electrical rating of the steam-cleaning function; see also Clause 2.3.3. A
steam cleaner provided with a vacuum attachment, where the steam-cleaning function is the
prominent feature, is covered under the requirements of C22.2 No. 64 and UL 499; and

[) Household and commercial floor sweepers.

m) Vacuum cleaners intended for installation in recreational vehicles (R/V) or marine vessels;

n) Appliances powered through a vehicle battery adapter.
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1.3 These requirements do not cover appliances rated more than 250 V. An appliance that utilizes some
other source of energy, such as gas or steam, in addition to electric energy is to be investigated under
these requirements and under such additional requirements as are applicable to the appliance under
consideration.

1.4 These requirements do not cover appliances for use in locations such as those areas of hospitals,
laboratories, institutions, and the like where dispersion of pathological, chemical, physical, radioactive or
other agents could produce a risk to health. Appliances intended for use in such locations are investigated
under these requirements and under such additional requirements as are applicable to the appliance, with

appropriate consideration being given to the specific intended use.

1.5 Theser
floor finishin
involved. Ab
applies to all

1.6 Internals
floor buffers,

1.7 Theser
2 General
2.1 Attachn

2.1.1 A fund
the manufact

Exception No
has no driven
investigated.

Exception Ng

machine, if the requirement is so identified by specific reference to the)t
nce of such specific reference or use of the term "appliance" indicates that the
ppliances covered by this standard.

combustion engine powered floor cleaning machines for industrial/commercial
scrubbers, sweepers, extractors, and polishers, are covered under UL 558.

pquirements do not cover machines that generate pressure\in excess of 2.5 MP3

hents

tional attachment that is recommended, made available, or packaged with an
irer for use with an appliance shall besincluded in the investigation of the applian

1: A non-electrical attachment;:such as a crevice tool, an upholstery brush, of
parts and is intended to facilitate a cleaning operation without the use of a liquid

. 2. A non-electrical attachment that has no driven parts and is intended 1

cleaning opefation with the use_of a liquid need not be investigated when intended for use wi

up vacuum cl

paner or househald extractor.

2.1.2 An elgctrical @ttachment provided with line-voltage electrical contacts on the unds

attachment a

nd in-¢lose proximity to the surface to be cleaned shall comply with the following:

Im cleaner or
pe or types
requirement

use, such as

(360 psi).

appliance by
ce.

the like, that
need not be

o facilitate a
h a wet pick-

brside of the

b n th ntici ild- f r dirt on th m of th h

a) Ba

ent and the

possibility of a conductive path being established between the electrical contacts, there shall not be
an increase in the risk of fire due to the shorting of the electrical contacts. The attachment shall be
tested as described in the abnormal operation — shorted electrical contact test, Clause 5.10.3.

b) During the anticipated cleaning of the attachment, there shall not be an increase in the risk of
electric shock to the user. The attachment, while connected to the appliance, shall be tested as
described in the cleaning test, Clause 5.12.9.

c) If the electrical attachment is intended to be inserted into mating electrical contacts (such as the
contacts of a motorized brush), the mating of which can energize a load (such as the brush motor
or relay coil), the mating electrical contacts on the attachment shall have suitable voltage and
current ratings, and be suitably rated to make and break the particular load in accordance with

C22.2

No. 182.1 and UL 1977.
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d) The applicable severe conditions (see Clause 5.21.5) and abnormal operation (see Clause
5.21.7) tests shall be conducted with and without the electrical attachment connected to the
appliance as intended.

2.1.3 A vacuum cleaner provided with a steam-cleaning attachment shall be evaluated and tested as a
wet pick-up type vacuum.

2.1.4 A non-electrical container recommended by the manufacturer for use with a household wet/dry
pick-up appliance, but not provided by the appliance manufacturer, shall be included in the investigation of
the appliance. The appliance shall be designed so that it can be affixed or mounted to the container by the
user without the use of tools. The appliance shall meet the applicable enclosure requirements of Clauses

4.2, 4.20.3,

nd 5.21 without the container attached. See also Clauses 11.1.5, 11.4.27, 1

.2.7(m), and

12.5.17.

2.2 Fluids

A

2.21 For 38
proprietary fl

the proprieta

fluid, the manufacturer shall package at least one of the proprietary fluids'with the appliance.

Exception N(
appliance, th
attachment g

Exception N
carpet clean
attachment ¢

- Proprietary

household extraction-type floor cleaning machine that is intended to be
Liid in accordance with Exception No. 3 to Clause 5.12.8.1.2, the manufacturer
ry fluid with the appliance. If the appliance is intended for use with more than o

. 1: If an attachment is recommended for use with-an.appliance, but is not pack
e proprietary fluid shall be included in the appliance packaging, or shall be in
ackaging. See Clauses 2.1.1, 11.1.5, 12.5.7, and'12.7.2.

. 2: If an attachment and proprietary fluid is recommended for use with an €
ing machine, but the attachment and-fluid are not packaged with the mac
nd fluid are packaged separately. from each other, the following shall apply.

used with a
shall package
e proprietary

aged with the
cluded in the

xtraction-type
hine, and the
See Clauses

2.1.1, 11.1.5) 12.5.7, and 12.7.2.
a) THe household extraction-type floor cleaning machine shall be packaged with| at least one
cleaning fluid intended for the primary cleaning purpose of the machine. For exanyple, a carpet
cleanfing machine shall bepackaged with at least one carpet cleaning fluid.
b) The instructions shall.instruct the user how to obtain the hard surface attachment ahd proprietary
fluid.

2.3 Instrugtions proyided with the appliance

2.31 ccompany an

A copy. of“the operating, user-maintenance, and other instructions intended to a
appliance aimmmmmmwmmmmmfﬂmpw

ance. For this

purpose, a draft copy is sufficient and a final printed copy is not required.

2.3.2 The instructions provided with an appliance shall include such directions and information as
deemed by the organization responsible for the appliance to be necessary to cover the operation, use and
maintenance of the appliance, and shall comply with the requirements for instruction manuals specified in
Clause 12.

2.3.3 For avacuum cleaning machine provided with a steam-cleaning attachment, the instruction manual
shall indicate the appliance is primarily a vacuum cleaner with a steam-cleaning feature.
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2.4 Secondary circuits

2.41 Annex D provides guidance for establishing various types of isolated secondary circuits and
methods of evaluation applicable to each type of secondary circuit. This Annex does not supersede the
requirements as specified in the body of this standard.

2.5 Equipment for recreational vehicle or marine vessel installation

2.5.1 A fixed or stationary vacuum cleaner intended for installation in recreational vehicles (R/V) or
marine vessels shall be evaluated to the additional requirements in Clauses 4.3.2.1, 4.3.2.2, 44.5, ,
4.55.1.9,5.19.6,5.19.7, 5.19.8, 11.4.33, 11.4.34, 11.4.35, 12.5.20 and 12.5.21 as applicable.

2.6 Units of measurement

2.6.1 The vplues given in S| (metric) units shall be normative. Any other values'given| shall be for
information pyirposes only.

2.7 Referernce publications

2.7.1 Wherg reference is made to any Standards, such reference shall be considered tq refer to the
latest editiong and revisions thereto available at the time of printing;"unless otherwise specifiedl.

CSA Group $tandards

C22.1
Canadian Eldctrical Code, Part |

C22.2 No. 0
General Requirements — Canadian Electrical ' €ode, Part I

C22.2 No. 0.4
Bonding of elgctrical equipment

C22.2 No. 0.15
Adhesive Labels

C22.2 No. 0.17
Evaluation of|Properties of Polymeric Materials

C22.2No. 0.2
Insulation Coordination — General Instruction No 1

C22.2 No. 1
Audio, Video, and Similar Electronic Equipment

C22.2No.5
Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures

C22.2 No. 8
Electromagnetic Interference (EMI) Filters

C22.2 No. 12
Portable Luminaires
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C22.2 No. 18.1
Metallic Outlet Boxes

C22.2 No. 18.2
Nonmetallic Outlet Boxes

C22.2 No. 18.3
Conduit, Tubing, and Cable Fittings

C22.2 No. 18.5
Positioning Devices

C22.2 No. 21
Cord Sets arld Power-Supply Cords

C22.2 No. 24
Temperaturefindicating and Regulating Equipment

C22.2 No. 3§
Thermoset-Insulated Wires and Cables

C22.2 No. 44
General Use|Receptacles, Attachment Plugs, and Similar Witing Devices

C22.2 No. 43.1
Cover Plated for Flush-Mounted Wiring Devices

C22.2 No. 43
Lampholderd

C22.2 No. 44
Flexible Cords and Cables

C22.2 No. 55
Special Use Switches

C22.2 No. 64
Household Qooking and Liquid-Heating Appliances

C22.2No. 6
Wire Connectors

C22.2 No. 72
Heating Elements

C22.2 No. 75
Thermoplastic-Insulated Wires and Cables

C22.2 No. 77
Motors With Inherent Overheating Protection

C22.2 No. 100
Motors and Generators


https://ulnorm.com/api/?name=UL 1017 2023.pdf

14

CSA C22.2 No. 243-17 ¢+ UL 1017

MARCH 14, 2023

C22.2 No. 1071
General-Use Power Supplies

C22.2 No. 127
Equipment and Lead Wires

C22.2 No. 144 1

Ground-Fault

Circuit-Interrupters

C22.2 No. 153
Quick-Connect Terminals

C22.2 No. 15
Terminal Blog

C22.2 No. 18
Plugs, Recep

C22.2 No. 18
Special Use A

C22.2 No. 18
Splicing Wire

C22.2 No. 19
Capacitors ar

C22.2 No. 19
PVC Insulatin

C22.2 No. 19
Extruded Inst

C22.2 No. 19

B
ks

D1
facles, and Cable Connectors of the Pin and Sleeve Type

D.3
ttachment Plugs, Receptacles, and Connectors

B
Connectors

D
d Power Factor Correction

/
g Tubing

B.1
lating Tubing

B.3

Coated Electgical Sleeving

C22.2 No. 21
Appliance Wi

D
ing Material Products

C22.2 No. 22

Power Supplies with Extra-Low-Voltage Class 2 Outputs

C22.2 No. 235

Supplementa

ry Protectors

C22.2 No. 248.00 Series
Low Voltage Fuses

C22.2 No. 4248 Series
Fuseholders — Part 1: General Requirements

C22.2 No. 66

A

Low-Voltage Transformers — Part 1: General Requirements
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C22.2 No. 66.2
Low-Voltage Transformers — Part 2: General Purpose Transformers

C22.2 No. 66.3
Low-Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

CAN/CSA-E60691
Thermal-Links, Requirements and Application Guide

CAN/CSA-E60730-1
Automatic Electrical Controls for Household and Similar Use, Part 1: General Requirements

CAN/CSA-EELO730-2-9
Automatic Hlectrical Controls for Household and Similar Use, Part 2: Particular ’Réq
Temperature| Sensing Controls

C22.2 No. 6(0950-1
Information fechnology Equipment — Safety — Part 1: General Requirements

C22.2 No. 61
Switches for

058-1
Appliances, Part 1: General Requirements

UL Standards

UL 44
Thermoset-Ifsulated Wires and Cables

UL 62
Flexible Cord and Cables
UL 66
Fixture Wire

UL 83
Thermoplastjc-Insulated Wires and Cables
UL 94

Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

lirements for

UL 101
Leakage Current for Appliances

UL 157
Gaskets and Seals

UL 224
Extruded Insulating Tubing

UL 244A
Solid-State Controls for Appliances

UL 310
Electrical Quick-Connect Terminals
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UL 353
Limit Controls

UL 355
Cord Reels

UL 486A-486B
Wire Connectors

UL 486C
Splicing Wire Connectors

UL 486E
Equipment Wjiring Terminals for Use with Aluminum and/or Copper Conductors

UL 489
Molded-Cas¢q Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures

UL 496
Lampholders

UL 498
Attachment Hlugs and Receptacles

UL 499
Electric Heating Appliances

UL 510
Polyvinyl Chlgride, Polyethylene, and RubberInsulating Tape

UL 514A
Metallic Outldt Boxes

UL 514B
Conduit, Tubipg, and Cable Fittings

UL 514C
Nonmetallic Qutlet'Boxes, Flush-Device Boxes, and Covers

UL 514D
Cover Plates for Flush-Mounted Wiring Devices

UL 558
Industrial Trucks, Internal Combustion Engine-Powered

UL 635
Insulating Bushings

UL 746A
Polymeric Materials — Short Term Property Evaluations

UL 746B
Polymeric Materials — Long Term Property Evaluations
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UL 746C

Polymeric Materials — Use in Electrical Equipment Evaluations

UL 758

Appliance Wiring Material

UL 796

Printed Wiring Boards

UL 810
Capacitors

UL 817
Cord Sets an

UL 840
Insulation Cd

UL 873
Temperature

UL 935
Fluorescent-

UL 943
Ground-Fau

UL 943B
Appliance Lg

UL 969
Marking and

UL 1004-1
Rotating Ele

UL 1004-2
Impedance R

d Power-Supply Cords

ordination Including Clearances and Creepage Distances for Electrical Equipme

-Indicating and -Regulating Equipment

| amp Ballasts

[ Circuit-Interrupters

akage-Current Interrupters

L abeling Systems

btrical Machines= General Requirements

rotected Motors

UL 1004-3

Thermally Protected Motors

UL 1004-7

Electronically Protected Motors

UL 1012
Power Units

UL 1030

Other Than Class 2

Sheathed Heating Elements

UL 1053

Ground-Fault Sensing and Relaying Equipment

nt
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UL 1054

Special-Use Switches

UL 1059

Terminal Blocks

UL 1077

Supplementary Protectors for Use in Electrical Equipment

UL 1283

Electromagnetic Interference Filters

UL 1310
Class 2 Powsg

UL 60384-14
Fixed Capaci
Electromagnd

UL 1439
Tests for Sha

UL 1441

r Units

tic Interference Suppression and Connection to the Supply Mains

‘pness of Edges on Equipment

Coated Electrical Sleeving

UL 1446
Systems of In

UL 1449
Surge Proteci

UL 1565
Positioning D

UL 1577
Optical Isolat

UL 1676

sulating Materials — General

ive Devices

bvices

DI'S

Conductive-H

fors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed Gapacitors for

ath'and Discharge-Path Resistors for Use in Radio-, Video-, or Television-Type Appliances

UL 1681

Wiring Device Configurations

UL 1699

Arc-Fault Circuit-Interrupters

UL 1977

Component Connectors for Use in Data, Signal, Control and Power Applications

UL 2595

General Requirements for Battery-Powered Appliances

UL 4248-1
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Fuseholders

UL 5085-1
Low-Voltage

UL 5085-2
Low-Voltage

UL 5085-3
Low-Voltage

UL 6059

— Part 1: General Requirements

Transformers — Part 1: General Requirements

Transformers — Part 2: General Purpose Transformers

Transformers — Part 3: Class 2 and Class 3 Transformers

Particular Re

UL 8750
Light Emittin

UL 60691
Thermal-Linh

UL 60730-1
Automatic E

UL 60730-2-
Automatic E
and Time Swj

UL 60730-2-
Automatic E
Temperature

UL 60950-1
Information 1

UL 61058-1
Switches for

ASTM Stand

quirements for Switches for Tools

y Diode (LED) Equipment For Use In Lighting Products

s—Requirements and Application Guide

pctrical Controls for Household and Similar Use, Part 1: General Requirements
y
ectrical Controls for Household and Similar:Use, Part 2: Particular Requireme
itches

D

lectrical Controls for Household and Similar Use, Part 2: Particular Req
Sensing Controls

lechnology Equipment— Safety — Part 1: General Requirements

Appliances, Part 1: General Requirements

ards

nts for Timers

Llirements for

ANSI/ASTM

230/E230M

Standard Specification and Temperature-Electromotive Force (emf) Tables for Standardized
Thermocouples

ASTM B117

Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM F 655

Standard Specification for Test Carpets and Pads for Vacuum Cleaner Testing

Code of Fed

CFR 21

eral Regulations
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Performance Standards for Light-Emitting Products, Part 1040, Chapter 1, Subchapter J, Radiological

Health

IEC Standards

IEC 60320

Appliance Couplers for Household and Similar General Purposes

IEC 60417

Graphical Symbols for Use on Equipment

IESNA Stand

ANSI/IESNA
Recommends

ANSI/IESNA
Recommends

ISO 7000

lards

RP-27.1
bd Practice for Photobiological Safety for Lamps and Lamp Systems-Genetal Re

RP-27.3
bd Practice for Photobiological Safety for Lamps — Risk Group-Classification and|

Graphical Symbols for Use on Equipment — Registered Symbols

ISO 7010

Graphical Symbols — Safety Colours and Safety Signs — RegiStered Safety Signs

ISO 12100
Safety of Mag

ISO 13849-1
Safety of Mag

ISO 16000-9
Indoor Air — H
and Furnishin

ISO 28360
Information T
Equipment

hinery — General Principles for Design— Risk Assessment and Risk Reduction

hinery — Safety Related Parts of Control Systems — Part 1: General Principles fg

Part 9: Determination:of the Emission of Volatile Organic Compounds from Builg
g — Emission Test-€hamber Method

bchnology — Office Equipment — Determination of Chemical Emission Rates frd

quirements

Labeling

r Design

ing Products

m Electronic

NEMA Stan

ards

ANSI/NEMA WD 6
Wiring Devices

NFPA Standards

ANSI/NFPA 70
National Electrical Code

3 Definitions

3.1

The following definitions apply in this Standard:
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3.2 Accessible part or surface — A part or surface subject to contact by persons under any condition of
operation or user function. In a determination of whether a live or noncurrent-carrying part or surface is
accessible through an opening in the enclosure to such contact, the criteria specified in accessibility of live
parts, Clause 4.2.5, applies.

3.3 Appliance coupler — A single-outlet, female contact device for attachment to a flexible cord as part
of a cord set (detachable power-supply cord) to be connected to an appliance inlet (motor attachment

plug).

3.4 Appliance inlet (motor attachment plug) — A male contact device mounted on an end product
appliance to provide an integral blade configuration for the connection of an appliance coupler or cord
connector.

3.5 Appliance (flatiron) plug — An appliance coupler type of device having a cordgudrd and a slot

configuration specified for use with heating or cooking appliances.

3.6 Automatically controlled — An appliance is considered to be automatically-controlled if:

a) Th
to the

b repeated starting of the appliance, beyond one complete predetermined cycl
point where some form of limit switch opens the circuit, is independent of any m

b of operation
anual control;

b) Du nd restart one

or mg

ring any single predetermined cycle of operation, the motor is caused to stop a
re times;

on energizing the appliance, the initial starting’ of the motor may be intentio
d normal, conventional starting; or

hally delayed

chanical load
to the supply

3.7 Automptic battery-powered yacuum cleaner (robot vacuum) — An automatica
vacuum intepded for household, dry-pick-up, indoor use typically intended for unattend
operation and capable of autonomous motion. These appliances are also known as robot v
automatic operation (auto-maode) is considered to be the time when the robot vacuum is
programmed| tasks through( continuous program execution. This type of vacuum consists
battery-powgred vacuum.part and a docking station. The vacuum is typically provided with g
brush for clganing and-motor-driven wheels for movement, sensing devices/controls to ¢
vacuum’s lodation, and sensing devices/controls to detect obstructions and stairs.

lly controlled
ed automatic
acuums. The
berforming its
of the robot
motor-driven
etermine the

3.71

Automotive vacuum cleaners for public use — Vacuum cleaners provided for the use of the

general public without restriction in locations such as filling stations and car washes that are either fixed or

stationary installation.

3.8 Basic insulation — The insulation in contact with live (current-carrying) parts to provide basic

protection against the risk of electric shock.

3.9 Control, automatic action — A control in which at least one aspect is non-manual.

3.10 Control, auxiliary — A device or assembly of devices that provides a functional utility, is not relied
upon as an operational or protective control, and therefore is not relied upon for safety. For example, an
efficiency control not relied upon to reduce the risk of electric shock, fire, or injury to persons during normal
or abnormal operation of the end product is considered an auxiliary control.

3.11 Control, manual — A device that requires direct human interaction to activate or reset the control.
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3.12 Control, operating — A device or assembly of devices, the operation of which starts or regulates
the end product during normal operation. For example, an electronic motor ON/OFF control, the failure of
which another layer of protection (e.g., a warning marking on a motorized brush) would reduce the risk of
electric shock, fire, or injury to persons, is considered an operating control.

3.13 Control, protective — A device or assembly of devices, the operation of which is intended to reduce
the risk of electric shock, fire, or injury to persons during normal and reasonably anticipated abnormal
operation of the appliance. For example, an interlock control, a motor overload protector, a thermal
cutout/limiter, or a thermostat intended to limit temperatures in the end product, or any other control/circuit
relied upon for normal and abnormal conditions, is considered a protective control. During the evaluation
of the protective control / circuit, the protective functions are verified under normal and single-fault
conditions of the control.

3.14 Contrgl, type 1 action — The actuation of an automatic control for which the
deviation and| the drift (tolerance before and after certain conditions) of its operating value, oy
or operating gequence have not been declared and tested under this standard.

anufacturing
erating time,

3.15 Contr
deviation and
or operating §

3.16 Cord ¢
outlet to mak
equipment inl

3.17 Doubl
insulation, wi
subjected to
degree. See |

3.18 Extra-
(30 Vrms) for

I, type 2 action — The actuation of an automatic control, for which the m
the drift (tolerance before and after certain conditions) of its\opérating value, of
equence have been declared and tested under this standatd.

onnector — A female contact device wired on flexible/cord for use as an exter
e a detachable electrical connection to an attachment plug or, as an appliance g
et

insulation — An insulation system cemprised of basic insulation and sy
h the two insulations physically separated and so arranged that they are not si
the same deteriorating influences \(temperature, contaminants, and the like)

Figure 13.

ow voltage circuit — A circuit involving a peak open-circuit potential of not mort
dry applications and 21.:2.V (15 Vrms) for wet applications, supplied by a prima

a Class 2 tr

nsformer, or by a eombination of a transformer and a fixed impedance ths

anufacturing
erating time,

sion from an
oupler, to an

pplementary
multaneously
to the same

p than 42.4 'V
ry battery, by
t, as a unit,

complies with all performance requirements for a Class 2 transformer. A circuit derived from a line-voltage

circuit by connecting a resistarnice in series with the supply circuit as a means of limiting the
current is not fconsidered to:be an extra-low voltage circuit.

3.18.1

voltage and

Fixef equipment — Any equipment or appliance that is intended to be permanently connected
electrically to the.wiring system.

3.19 Floor sweeper — A portable, indoor-use, household or commercial, dry pick-up type appliance that
is intended to sweep up dirt or debris from a bare floor surface or carpeted floor surface using a motor-
driven rotating brush, without the use of suction. As the user moves the floor sweeper along the floor
surface, the rotating brush sweeps up the dirt from the floor and gathers it into an on-board dirt container.
This dirt container may be removable from the appliance so the user can empty it when full.

3.20 Hard surface — Any surface that is not carpeted or upholstered.

3.21 Household extraction-type floor cleaning machine — Either a hard surface cleaning machine, a
self-contained carpet cleaning machine, or a machine that can clean both hard surfaces and carpeted
surfaces. These machines apply a cleaning solution to the surface to be cleaned and then extract the
solution.
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3.22 Line-voltage circuit — A circuit involving a potential of not more than 600 V and having circuit
characteristics in excess of those of an extra-low voltage circuit.

3.23 Live (current-carrying) part — A part that is conductively connected to a line-voltage circuit. See
Clause 3.22.

3.24 Measurement indication unit (MIU) — The unit used in measuring leakage current as defined in
UL 101.

3.25 Noncurrent-carrying metal part — A metal or other electrically conductive part, accessible or
inaccessible, that is not conductively connected to a live part.

3.25.1 Port
with a power

able appliance — An appliance that is easily carried or conveyed by hand, and is provided

supply cord for connection to the supply circuit.

below. For an
considered to
e user during
motor control

3.26 Powef switch — A switch that provides ON/OFF control for the following.in.(a) — (c)
appliance prpvided with multiple switches that control the same loads, the power switch is
be the switclh declared by the manufacturer to be the power switch and is. accessible to th
operation. If B motor is rated 1/3 hp or less, and the Clause 11.4.15 marking is included, the
switch is not considered a power switch.

a) Portable appliances with a motor greater than 1/3 h;

b) Stgtionary appliances with a motor greater than 1/8 h; or

c¢) Motor controlling accessible moving parts capable of causing injury.

3.27 Propr
cleaning mag

3.28 Reinf¢
qualities that
insulation. It

3.29 Remately controlled-appliance — An appliance that is out of sight of the operator

starting devid

3.30 Robo
capabilities t
the robot vag

etary fluid — An aqueous solution designated for use with a household extrac
hine that is exclusively controlled by the same manufacturer as the appliance.

brced insulation — An improved basic insulation system with such mechanical
it, in itself, provides the(same degree of protection against a risk of electric sh
may consist of one or more layers of insulating materials.

e.

vacuum docking station — A cord-connected charging unit providing ba
h the automatic rechargeable battery-powered vacuum cleaner. This is the basg
uumautomatically returns, or is returned by the user, to charge the vacuum's ba

ion-type floor

and electrical
bck as double

who is at the

tery-charging
unit in which
ftery.

3.31

Safety-critical function— Function(s) required by this standard, the loss of which would cause the

appliance to function in such a manner as to expose the user to a risk that is in excess of the risk that is

permitted by

3.31.1

this end product standard under abnormal conditions.

Stationary equipment — Any equipment or appliance that is intended to be fastened in place or

located in a dedicated space, and is provided with a power-supply cord for connection to the supply circuit.

3.31.2 Stand-alone product — A product or accessory that is intended to be sold separately and used in
conjunction with other equipment based on the marked ratings, such as current-carrying hoses and
motorized nozzles for use with central vacuum cleaning systems.
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3.32 Supplementary insulation — An independent insulation provided in addition to the basic insulation
to protect against a risk of electric shock in case of mechanical rupture or electrical breakdown of the basic
insulation. An enclosure of insulating material may form a part or all of the supplementary insulation.

3.32.1

Utility vacuum cleaner — A portable, floor-supported, cord-connected dry or wet/dry vacuum

cleaner having a nozzle separated from the cleaner housing by a hose intended primarily for use in
garages and shops, and suitable for picking up larger debris.

3.33 Vehicle battery adapter — A power connector intended for insertion into a vehicle power
port/receptacle to provide power to a device or appliance.

4 Construction
4.1 Compohents
411 General
4.1.1.1 Components shall comply with the safety requirements specified\in the relevant CSA and UL
standards as [far as they reasonably apply, and to the extent that:
a) Thq proper functioning of the component is required for thé&afety of the end-produgt; and
b) Thg component itself does not increase the risk of fice*or electric shock or persondl injury when
operafed under either under normal use conditions ©r under the abnormal conditions|described in

this st

hndard.

4.1.1.2 Conmponents that are generally required-fo meet the safety requirements of th¢ component

standards in {
standard.

4113 Ac
standard sha

a) Be

b) Be
comp(

c) Be
establ

heir entirety are specified in Clause4:1.2; others are referenced throughout thig

bmponent that is required\by this standard to fulfill a particular referenceq
I

Hescribed within the'scope of that standard;

employed in the-end product in a manner consistent with the intended use deg
nent standard;

used.in.accordance within its rating(s) established for the intended conditions
shéd, Conditions of Acceptability; and

end-product

component

cribed in the

of use or its

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

Exception: A component of a product covered by this standard is not required to comply with a specific
component 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 within its established ratings and limitations.
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41.2 Spec

41.21

ific component requirements

A marking and labeling system shall comply with C22.2 No. 0.15 and 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).

4.1.2.2 A Class 2 power supply shall comply with:

a)C2

2.2 No. 223 and UL 1310; or

b) C22.2 No. 60950-1 and UL 60950-1, with an output marked "Class 2", or that complies with the
limited power source (LPS) requirements and is marked "LPS".

4123 An
a)C2

b) C2

4.1.2.4 Prin
have a minin
additionally g
746C.

Exception: A
the bonding
circuits such

the foil conddictors or components coming in contactwith parts of other circuits of the control

use product.

4125 Ap
comply with
shall be cong

4126 An

bn-Class 2 power supply shall comply with:
P.2 No. 107.1 and UL 1012; or

P.2 No. 60950-1 and UL 60950-1.

ted wiring boards, including the coatings, shall comply with €22.2 No. 0.17 ang
num HB flame rating. Those printed wiring boards proyiding direct support of li
omply with the direct-support requirements for insulating materials in C22.2 No

printed-wiring board in an extra-low voltage, hon-safety circuit is not required t
requirements in C22.2 No. 0.17 and UL./Z96 if the board is separated from
that loosening of the bond between the.foil conductor and the base material w

pwer switching semiconductor-device that is relied upon to provide isolation tg
L 1577. If considered necessary, the dielectric voltage withstand tests require
ucted applying the criteria’of Clause 5.11 of this end product standard.

bptical isolator that is relied upon to provide isolation between primary and secg

UL 796, and
ve parts shall
0.17 and UL

b comply with
barts of other
| not result in
or of the end-

ground shall
d by UL 1577

ndary circuits

or between |other circuits as required by this end product standard shall comply with UL 1577. If
considered necessary,-the dielectric voltage withstand tests required by UL 1577 shall be conducted
applying the riteria of\€lause 5.11 of this end product standard.

4.1.2.7 Con

hpoehent requirements are not specified for small electronic components on

printed wiring

boards, incl

ding riindne, franeie’mre’ rneiefnrc, innllmfnre, in’rngrnfnd r~irr~||ife’ and Pnp:mifn

s not directly

connected to

the supply source.

4.1.2.8 General-purpose transformers shall comply with C22.2 No. 66.1 and UL 5085-1, and C22.2 No.
66.2 and UL 5085-2.

Exception: A transformer that is completely enclosed within the end product enclosure and the secondary
circuit is inaccessible, and that meets the applicable construction and performance requirements of this
end product standard when tested in conjunction with the end product, meets the intent of this
requirement. See Clause 5.32.

4.1.2.9 Class 2 and Class 3 transformers shall comply with C22.2 No. 66.1 and UL 5085-1, and C22.2
No. 66.3 and UL 5085-3.
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Exception: Transformers located in an extra-low voltage circuit that do not involve a risk of fire or personal
injury, need not comply with this requirement.

4.2 Enclosures
4.2.1 Mechanical strength and flammability

4.2.1.1 The frame and enclosure of an appliance shall have the necessary strength and rigidity to resist
the abuses likely to be encountered during normal service. The degree of resistance inherent in the unit
shall preclude total or partial collapse with the attendant reduction of spacings, loosening or displacement
of parts, and other defects that alone or in combination constitute a risk of fire, electric shock, or injury to

persons.

4.2.1.2 For
a) Cas
b) Mal
c) Die

Exception No

in), respectivgly, may be acceptable provided the surface under‘consideration is:

a) Cu
requir

b) Of 4

Exception No
in Clause 5.1

4213 Ang
acceptability
minimum thic
in); and copps

Exception: A
comply with t

bn unreinforced, flat surface:
t metal shall not be less than 3.2-mm (1/8-in) thick;
eable iron shall not be less than 2.4-mm (3/32-in) thick; and

cast metal shall not be less than 2.0-mm (5/64-in) thick.

1: Metal of a lesser thickness but not less than 2.4,°1:6, and 1.2 mm (3/32, 1

yved, ribbed, or otherwise reinforced to provide mechanical strength equiVvi
bd; or

ize or shape that provides mechanical-strength equivalent to that required.

2: Metal of a lesser thickness.may be employed if it complies with the physica

N

nclosure of sheet metal shall be judged with respect to size, shape, thickness
for the application considering the intended use of the appliance. Sheet steel
kness of 0.66 mm (0.026 in); aluminum shall have a minimum thickness of 0.9
br or brass shall.have a minimum thickness of 0.84 mm (0.033 in).

0 area that is relatively small or a surface that is curved or otherwise reinforq
his requirement if it complies with the physical abuse tests in Clause 5.19.

4214 Fac

16, and 3/64

alent to that

| abuse tests

bf metal, and
shall have a
1 mm (0.036

ed need not

rs“that shall be taken into consideration when Ji||rigir\g the a(‘r\npfahilify of ma

nesium and

nonmetallic material other than a polymeric material are resistance to:

a) Mechanical damage;

b) Imp

act;

¢) Moisture absorption;

d) Combustion; and

e) Distortion at temperatures to which the material may be subjected under conditions of normal or
abnormal use.
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4.2.1.5 Polymeric parts employed to enclose uninsulated live parts or insulated live parts whose
insulation is less than 0.7 mm (0.028 in), or equivalent, shall be subjected to the tests in Clause 5.21 and
shall have a flammability rating as noted below in accordance with C22.2 No. 0.17 and UL 94:

a) 5 VA for a stationary appliance or an appliance that is permanently installed;

b) HB

c) V2

Exception No. 1:

minimum for a portable attended, intermittent duty, household appliance; and

minimum for an appliance other than as mentioned in (a) and (b).

In lieu of the required 5 VA flame rating for stationary or permanently installed

appliances, the polymeric part may be subjected to the 127-mm (5-in) end-product flame test in

accordance

Exception N(
appliances,
0.17, or the 1

Exception N
(b), the polyr
the 12-mm ((

4216 Pol

minimum or ¢quivalent], internal wiring and moving parts shalkhave a minimum flammability

accordance
Clause 5.21.

Exception: In
accordance

HY N | B . VAT a)

WHITOLC7%0C:

. 2: In lieu of the required HB flame rating for portable attended, intermijttent dy
he polymeric part may be subjected to the Needle Flame Test in accordahce W
2-mm (0.47-in) or 20-mm (0.79-in) end-product flame test in accordahce with Ul

. 3: In lieu of the required V2 flame rating for appliances othér than as mentio
heric part may be subjected to the Needle Flame Test in accerdance with C22.
.47-in) or 20-mm (0.79-in) end-product flame test in accofdance with UL 746C.

meric parts employed to enclose insulated live{parts [insulation 0.7-mm (O

vith C22.2 No. 0.17 and UL 94, and shall be stbjected to the mold stress-relief
B, and the impact test, Clause 5.21.4.

lieu of the HB flame rating, the polymetic part may be subjected to the Needle
ith C22.2 No. 0.17, or the 12-mm (0.47-in) or 20-mm (0.79-in) end-product,

accordance With UL 746C.

421.7 The
paint, applieq
provided that

4.2.1.8 Wit
molded partg
be conducte
ribs, or othe
affect on the

requirements of Clauses 4.2.1.5, 4.2.1.6, and 4.2.2.1 are not applicable for coa
to the exterior surfaces of polymeric enclosure materials or to other external p
the coating does net\offer a continuous path for an internal flame to propagate ¢

N respect to the end-product flame tests referenced in Clauses 4.2.1.5, 4.2.1.6,

ty, household
ith C22.2 No.
L 746C.

ned in (a) and
P No. 0.17, or

.028-in) thick
ting of HB in

:La
istortion test,

Flame Test in
flame test in

ings, such as
blymeric parts
xternally.

and 4.2.2.1, if

of the same polymeric material have different configurations, the end-product fl
i on each configuration. The molded parts may have different internal bosses
components mounted on the molded part that might have a potential negati
enclosure flame test results. If an engineering decision can be made that the

bme test shall
, projections,
e or positive
two parts are

very similar

constrl mfinn, and one molded pqrf can be considered to rnprnenn’r the othen

molded part,

the end-product flame test may be waived. Different molding conditions of the molded parts is not the
significant factor in determining if the end-product flame test has to be conducted in this type of situation.

4.2.2 Flammability of non-enclosure polymeric parts

4221

Polymeric materials, including elastomeric materials, for use other than as described in Clauses

4.2.1.5 and 4.2.1.6, that are less than 12.7 mm (0.5 in) from an arcing part or less than 0.8 mm (0.03 in)
from an uninsulated live part, shall have a minimum flammability rating of HB, or HBF for foamed
materials, in accordance with C22.2 No. 0.17 and UL 94.

Exception No. 1: A small part whose maximum volume does not exceed 2 cm® (0.12 in®) is not required to
comply.
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Exception No. 2: An external polymeric part that is detachable without the use of tools is not required to
comply.

Exception No. 3: In lieu of the HB flame rating, the polymeric part may be subjected to the Needle Flame
Test in accordance with C22.2 No. 0.17, or the 12-mm (0.47-in) or 20-mm (0.79-in) end-product flame test
in accordance with UL 746C.

4.2.3 Openings in enclosures

4.2.3.1 The enclosure of a remotely or automatically controlled appliance shall prevent molten metal,

burning insulation, flaming particles, or the like from falling on combustible materials, including the surface
upon which the gpplignr\n =3 cllppr\rfnri See-Clause-3.6-and-3.29

4.2.3.2 The|requirement in Clause 4.2.3.1 will necessitate the use of a barrier.0f,'nohcombustible
material:

a) Under a motor unless:
1) The structural parts of the motor or the appliance provide the‘equivalent of slich a barrier;

2) The protection provided with the motor is such that'no burning insulatipn or molten
material falls to the surface that supports the appliance when the motor is engrgized under
each of the following fault conditions:

i) Open main winding;
ii) Open starting winding;
iii) Starting switch short-circuitéd; and

iv) Capacitor of permanent-split capacitor motor short circuited — thel short circuit
shall be applied beferethe motor is energized, and the rotor shall be locked; or

3) The motor is provided with a thermal motor protector — a protective dgvice that is
sensitive to temperature and current — that will limit the temperature of the motgr windings:

i) To 125¢C (257°F) under the maximum load under which the motor will run without
causing the protector to cycle; and

ii) To 150°C (302°F) with the rotor of the motor locked; and

b) Under'wiring, unless there is no evidence of a risk of fire as a result of the tests in Clause 5.

4.2.3.3 A switch, a relay, a solenoid, or the like in an appliance as specified in Clause 4.2.3.1 shall be
individually and completely enclosed.

Exception No. 1: The terminals of a switch, a relay, a solenoid, or the like need not be individually and
completely enclosed.

Exception No. 2: If malfunction of the component would not result in a risk of fire then the component need
not be individually and completely enclosed.

Exception No. 3: If there are no openings in the bottom of the appliance enclosure then a switch, a relay, a
solenoid or the like need not be individually and completely enclosed.
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4.2.3.4 The barrier mentioned in Clause 4.2.3.1 shall be located as illustrated in Figure 1, and shall have
an area in accordance with that illustration. Openings for drainage, ventilation, or the like may be
employed in the barrier, if such openings would not permit molten metal, burning insulation, or the like to
fall on flammable material.

4.2.3.5 The construction of a vacuum cleaner intended to be exposed to rain shall comply with the water-
spray test requirements specified in Clause 5.12.1.

4.2.3.6 The construction of a wet pick-up vacuum cleaner shall comply with the wet pick-up test

requirements specified in Clause 5.12.2.

4237 Th

if it gives acd]
is necessary

4.2.3.8 Means shall be provided for holding the door or cover over a fuseholdertin‘a closed

the door or ¢

4239 Ap
or the like fo
accessible w

4.23.10 To

the enclosur¢ or barrier that can be removed without the use-6f tools to gain access to the hg

shall be remg

42311 An
that a nail, h
does not con

a) An

b) Ma

c) Intg¢rnal wiring;

d) Md

e) An

doororcoverof an enclaosure shall he hinaed or othenunise attached in an eaui
<

J
ess to any overload protective device, the normal functioning of which requires+
to open the cover in connection with the normal operation of the protectivedevig

pver shall be tight-fitting.

brtable cord-connected appliance that is provided with keyhole slots, notches,
hanging on a wall shall be constructed so that the hanging ' means attached to
hen the appliance is placed on the hanging means as.infended.

determine whether an appliance complies with the requirement in Clause 4.2.3
ved.
opening in an appliance provided for hanging the appliance shall be located ¢

fact one of the following:
uninsulated live part;

gnet wire;

ving parts;-or:

y otherpart likely to create a risk of fire or electric shock.

424 Adh

4241

iv

alent manner
bnewal, or if it
e.

position, and

hanger holes,
he wall is not

9, any part of
iNging means

r guarded so

bok, or the like does not displace a\part that would create a risk of fire or electric shock and

comply with the requirements for adhesives in Clause 5.23.

An adhesive that is relied upon to reduce a risk of fire, electric shock, or injury to persons shall

4.2.4.2 The requirement in Clause 4.2.4.1 also applies to an adhesive used to secure a part, including a
nameplate, that can, if loosened or dislodged:

a) Ma

b) Re

ke a live part accessible;

duce spacings below the minimum specified values; or

c) Expose a normally enclosed moving part.
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4.2.5 Accessibility of live parts

4.2.5.1

To reduce the likelihood of unintentional contact that can involve a risk of electric shock from an

uninsulated live part or film-coated wire, an opening in an enclosure shall comply with either (a) or (b):

a) For an opening that has a minor dimension (see Clause 4.2.5.5) less than 25.4 mm (1 in), such a
part or wire shall not be contacted by the probe illustrated in Figure 2;

b) For an opening that has a minor dimension of 25.4 mm (1 in) or more, such a part or wire shall
be spaced from the opening as specified in Table 1.

Exception: A motor employed in an appliance intended for commercial use other than one used in either a

hand-held af
requirements|

4252 With
as mentioned

a) An
accep

b) An
is spa

4253 The
permit and s|
position that i
applied to an
through the o

4254 The

bpliance or a hand-supported portion of an appliance need not comply
if it complies with the requirements in Clause 4.2.5.2.

respect to a part or wire as mentioned in Clause 4.2.5.1 in an integral enclosu
in the exception to Clause 4.2.5.1:

opening that has a minor dimension (see Clause 4.2.5.5)\ess than 19.1 m
able if:

1) Film-coated wire cannot be contacted by the probeillustrated in Figure 3;
2) An uninsulated live part cannot be contacted by the probe illustrated in Figur

bpening that has a minor dimension of 19.1 mm (3/4 in) or more is acceptable if
ced from the opening as specified in Table ]

probes illustrated in Figure 2 — Figure 4 shall be applied to any depth that the
hall be rotated or angled before, during, and after insertion through the op
5 necessary to examine the enclosure. The probes illustrated in Figure 2 — Figl

with these

re of a motor

m (3/4 in) is

=Y
= ’

B part or wire

opening will
bning to any
re 4 shall be

y possible configuration and; if necessary, the configuration shall be changed 3
bening.

probes shall be-used as measuring instruments to judge accessibility prg

opening and fot as instruments-to judge the strength of a material.

4255 With
opening is th
through the o

fter insertion

vided by an

ension of an

referencé’to the requirements in Clauses 4.2.5.1 and 4.2.5.2, the minor dim
e diameter of the largest cylindrical probe having a hemispherical tip that can be inserted
bening.

4.2.5.6 During the investigation of an appliance to determine whether it complies with the requirements
in Clause 4.2.5.1 or 4.2.5.2, a part of the enclosure that can be opened or removed by the user without
using a tool (to attach an accessory, to make an operating adjustment, or for other reasons) shall be
opened or removed.

4.2.5.7 The connection of an accessible part to live parts, including a supply conductor, to facilitate the
discharge of static electricity shall comply with (a) — (d). To determine compliance with the remaining
requirements in this Standard, the resistors and associated circuitry shall be investigated as live parts. The
lead of the resistor connected to the accessible parts shall be investigated as a dead metal part:

a) A minimum of two resistors connected in series shall be employed;

b) The resistors shall comply with the applicable requirements in C22.2 No. 1 and UL 1676;
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c) For the tests described in Clauses 5.3, 5.4, 5.5, and 6.12, one resistor at a time shall be shorted;

and

d) For the test described in Clauses 5.11 and 6.13, as applicable, the lead of the resistor connected

to the

accessible part shall be disconnected.

4.3 Mechanical assembly

4.31

4311
of electric sh

General

ck, fire, or injury to persons

An appliance shall be so assembled that the vibration of normal operation will not result in a risk

4.3.1.2 Cor
of equipmen
than friction
turning of ste

4.3.1.3 Uni
prevented frq

minimum spécified values. Friction between surfaces to restrict shifting or turning of live part

used, but a Iq

4.3.1.4 Flui
electric shoc
to a pressurg
Clause 5.12.]

Exception: F|
secured if thé

4.31.5 Ex(
shipped from

4316 An

a) All
packa

b) Prq

hponents such as switches, lampholders, receptacles and plug connectors\pro

between surfaces. Lock washers, properly applied, may be used as_a means
m-mounted controls, except those that operate with a rotary motion.

m turning or shifting in position, if such motion can result in;a reduction of spaci

ck washer, properly applied, may be used.

d-handling tubing shall be mechanically sectired at connections if there is a

B.4.

uid-handling tubing subject to apressure of 10 psi or less is not required to be
 tubing complies with the tubing pressure test (see Clause 5.12.8.4).

ept as noted in Clause*423.1.6, an appliance shall be completely assembled
the factory.

bppliance may be'shipped from the factory partially disassembled to facilitate pa

ge; a package may consist of several cartons provided as a unit;

pehassembly can be readily accomplished without introducing a risk of fire, ele

shall be fastened securely and rigidly, and shall be restricted from turning byj

hsulated live parts shall be secured to the base or mounting surface so tha

should the tubing become disconnected (see Clause 5.12.8.1.1 (a) and (b)). T
greater than 0.7 kg/cm? (10 psi) shall also comply with the tubing pressure tes

parts for @assembly that are necessary for the operation of the appliance are pr

ided as parts
means other
to restrict the

[ they will be
ngs below the
s shall not be

risk of fire or
ubing subject
t described in

mechanically

before being

ckaging if:

pvided in one

ctric shock, or

injury

10 Persons,

c¢) Clear and detailed assembly instructions are provided;

d) Internal electrical connections that must be made in the field are made by plug and receptacle
connections only and do not require rearrangement of components or wiring. Internal connections
that must be made in the field in an appliance intended for permanent connection to the power
supply shall be made with means that comply with requirements in Clause 4.5.5 or by plug and

recep

tacle connection; and

e) The appliance is marked in accordance with Clause 11.4.25, if a required guard is shipped from

the fa

ctory detached.
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4.3.2 Equipment intended for recreational vehicle or marine vessel installation

4.3.2.1
be:

a) Marked in accordance with Clauses 11.4.33 — 11.4.35; and

Vacuum cleaners intended for installation in marine vessels or recreational vehicles (R/Vs) shall

b) Provided with installation instructions in accordance with Clauses 12.5.20 and 12.5.21.

4.3.2.2 For equipment intended for R/V or marine vessel installation, provisions such as mounting holes,
clamps, lugs, or equivalent means shall be provided for securement of the equipment to the vehicle or

vessel.

4.4 Corrosion protection

4.4.1 Iron and steel parts shall be protected against corrosion by enameling, galvanizin
other equivalgnt means if the corrosion of such unprotected parts would be likelyyto result in
electric shocH, or injury to persons.

Exception Ng. 1:
metal to air and moisture is not likely to be appreciable — thickness of metal and temperatu
factors — surfaces of sheet steel and cast-iron parts within an enclosure will in some cases ng
to be protectgd against corrosion.

Exception Ng. 2: Bearings, laminations, or minor parts of,iron or steel, such as washers, s
like need not be protected against corrosion.

4.4.2 If deterioration or breakage of a liquid container provided as a part of an appliance wo
risk of fire, electric shock, or injury to persons, the container shall be of a material that is
corrosion by the liquid intended to be contained.

443
heating elem
galvanizing,
in risk of fire g

bnt of an immersionstype water heater shall be protected against corrosion b
lating, or other means, if the deterioration of such unprotected parts would be |
r electric shock; see Clause 4.18.

444 Avac
hold a liquid
wetting if the

Lhlum cleaner-with a steam-cleaning attachment that is provided with a reservo
shall have all live parts located or otherwise protected so that they will not |
eservoir were to leak. Compliance shall be determined by the tests in Clause 5.

j, plating, or
a risk of fire,

In certain instances in which the oxidation of iron or steel due to the exposure of the

re also being
t be required

crews, or the

ild result in a
5 resistant to

In a vécuum cleaner with a steam-cleaning attachment, the metal sheath employed t¢ enclose the

y enameling,
kely to result

r intended to
be subject to
[2.8.

4.4.5 For vacuum cleaners intended for marine vessel installation, all iron or steel parts of equipment,
including bolts, nuts, screws, washers, and the like that are relied upon for compliance with the

requirements in this standard, shall be provided with a corrosion-resistant finish by:
a) A coating of chromium, nickel, silver, or zinc applied by electroplating;
b) Sheradizing;
¢) Hot-dip galvanizing;

d) Enameling, if the surface has been treated by bonderizing or the equivalent
application of zinc chromate primer prior to enameling; or

and by the

e) Other types of paint or coatings that provide equivalent resistance to corrosion as determined in

the Salt-Spray Corrosion Test, Clause 5.19.8.
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446 With reference to Clause 4.4.5, the following materials are known to be corrosion resistant and
need not be subjected to the Salt-Spray Corrosion Test:

a) Silver;

b) Co

pper;

c) Brass;

d) Bronze;

e) Co
f) Alu
g) W

h) Po
4.5 Supply

451 Cord

4511 An
shall be prov|

4512 Ac
cables shall
requirement
817.

4513 Atte
and applianc

Exception: A
covered und.
UL 498.

4514 Fen

that can be (ised,stoerinterrupt current in the end product shall be suitably rated for current

the specific

pper-nickel;

minum alloys with a copper content of 0.4% or less;
od; and

ymeric material.
connections
tconnected equipment

pppliance intended to be connected to the powerssupply circuit by means of 3
ded with a length of flexible cord and an attachment plug for connection to the s

brd set or power supply cord shall comply.with C22.2 No. 21 and UL 817. Flexi
comply with C22.2 No. 49 and UL 62. _Flexible cord and cables are considere
When preassembled in a cord set or pewer supply cord complying with C22.2 N

chment plugs, receptacles,~appliance couplers, appliance inlets (motor attac

ttachment plugs and“appliance couplers integral to cord sets or power sup,
pr the requirements’/of C22.2 No. 21 and UL 817, and need not comply with C22

nale devices (such as receptacles, appliance couplers, and connectors) that ar

ype ‘of load, when evaluated with its mating plug or connector. For example,

e (flatiron) plugs shall comply with C22.2 No. 42 and UL 498. See Clause 4.5.1.4.

flexible cord
Lpply circuit.

ble cords and
d to fulfill this
0.21and UL

hment plugs),

bly cords are
.2 No. 42 and

e intended, or
nterruption of
an appliance

coupler that
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when tested with its mating plug.

epower rating

4.5.1.5 A stationary appliance may be provided with a length of flexible cord and an attachment plug for
supply connection, if the use of the cord and attachment plug is intended to facilitate frequent service or
maintenance; see Clause 4.5.1.17. The investigation of such a feature shall include consideration of the
utility of the appliance and the necessity of having it readily detachable from its source of supply by means
of the plug. A stationary appliance provided with a cord and attachment plug, and intended for outdoor
use, shall be provided with the marking and instruction specified in Clauses 11.4.31 and 12.3.1(g),

respectively.

4.5.1.6 Supply cords and cord sets shall:

a) Have a voltage rating not less than the rated voltage of the appliance;
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b) Have an ampacity not less than the current rating of the appliance; and

¢) Employ flexible cords as specified in Table 2 or a type at least as serviceable.

Exception: For appliances provided with a general-use receptacle or receptacles, the requirements in
Clause 4.14 are applicable; see Clauses 4.14.4 and 4.14.5 for the supply cord and cord set requirements
for portable, shop-type vacuum cleaners provided with general-use receptacles.

4.5.1.7 The voltage rating of the attachment plug shall correspond to the voltage rating of the product
and the ampere rating of the attachment plug based on its configuration (per ANSI/NEMA WDB6), shall not
be less than 125% of the ampere rating of the product. When the product has provision to be field adapted
for use with two or more different supply voltages, the attachment plug on the power supply cord provided
with the prodiict shall be rated for the supply voltage selected at the factory. See Clause 11.3.2

Exception N¢. 1: A stationary product marked in accordance with Clause 11.3.6"shall employ an

attachment p
normal load @

Exception Noj
Hz shall emp

Exception N
receptacle of
appliance. S¢

451.8 The
employing dg
4.10.1.5, 4.13

ug cap rated no less than the current rating of the appliance orthe input d
onditions as specified in Clause 5.2, whichever is greater.

2: A commercial vacuum cleaner marked in accordance with"Clause 11.3.7, ra
oy an attachment plug cap rated not less than the current rating of the appliance

b. 3: A cord-connected, portable, utility vacuumgleaner provided with a
receptacles shall have an attachment plug rated. not less than the current
e Clause 4.14.

attachment plug on an appliance intended to be connected to a nominal 120-

.3, and 4.14.15 shall be a polarized type. The connections to the attachment pl

accordance W

4519 An
4.5.1.8, and

45110 Th

ith Figure 5 and Table 3. See also,polarization instructions, Clause 12.4.

a direction pdrallel to the.major dimension of the blades and at a point opposite a point on th

plug geometr
portable appl

Exception: Fd

cally centered between the blades. An angled attachment plug shall not be pr
ance.

urrent under

fed 120 V, 60

general-use
rating of the

V circuit, and

vices required to be connected to _atspecific supply conductor as specified in Clauses

Lg shall be in

hppliance that is required.{e’ employ a polarized attachment plug as specifigd in Clause
rat is provided with a detachable cord set shall also employ an appliance con
polarized typg.

nector of the

b power-supply(cord of a portable appliance shall exit from the body of the attachment plug in

e face of the
bvided with a

GFCI device

rautility vacuum cleaner, an angled attachment plug with an integral ALCI or

may be provided.

4.5.1.11

separable cord set with means for connection to the appliance.

The flexible cord may be attached permanently to an appliance or may be in the form of a

4.5.1.12 A household appliance intended for use with a detachable cord set shall not be provided with
pin terminals that will accommodate a standard flatiron or an appliance plug.

45113 For a commercial vacuum cleaner, a cord set (detachable power supply cord) with an IEC
60320 configuration appliance coupler exceeding 60°C (140°F) during the Temperature Test (see Clause
5.8) shall be of the special use type. See Clauses 4.1, 4.5.1.14, 11.4.23, 11.4.22, and 12.2.10.
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4.5.1.14 With reference to Clause 4.5.1.13, the appliance coupler temperature shall not exceed 70°C
(158°F) and the rating of the coupler insulating material shall be at least 5°C (9°F) greater than the
maximum measured temperature on the material.

4.5.1.15 Other than as noted in Clauses 4.5.1.18 and 4.5.1.19, the length of an attached flexible power
supply cord for a vacuum cleaner or blower cleaner shall not be less than 1.82 m (6 ft) from the face of the
attachment plug cap to the point at which the cord enters the appliance.

Exception: For a central vacuum cleaner, the length of the flexible power supply cord shall not be less than
0.9 m (3 ft). For required installation instructions see Clause 12.5.9.

451.16 A housshold-use-floorfinishing-machine-shall be prn\lirlnrl with-either-a—cord-sat (detachab'e

power supply cord) or a power supply cord (nondetachable) not less than 4.57-m (15-ff)"¢ng, including
fittings.

4.5.1.17 THe length of a cord set, including fittings, shall not be less than 1.82 m6'ft) except as specified
in Clause 4.9.1.19.

4.5.1.18 A portable commercial appliance, portable outdoor use appliance or portable hgnd-supported
blower cleaner may be provided with a power supply cord. If provided;)this cord shall not be longer than
457 mm (18]in) of permanently attached flexible power-supply cord, as measured from the face of the
attachment plug to the point at which the cord is last attached-fo.the product, or with a cgnnector base
(motor-attachhment plug) if:

a) Thie appliance is marked in accordance withcClause 11.3.14 or provided with ipstructions in
accordance with Clause 12.5.3; or

b) The manufacturer furnishes a detachable cord set, 1.82 m (6 ft) or more in lepgth, with the
applignce.

4.5.1.19 THe length of the power-supply cord or cord set on a wet pick-up appliance that is|supported by
the body of g person but not solely handheld shall be not less than 6.1 m (20 ft).

4.5.1.20 THe means for connection (such as the attachment plug cap or connector base) offa wet pick-up
appliance intended for use with-a detachable cord set in accordance with Clause 4.5.1.11 or}4.5.1.18 shall
be of the locKing type.

4.5.1.21 Wijth refefence to Clause 4.5.1.20, the length of the attachment cord shall be such that the
connection between the equipment attachment cord and the detachable cord set prevents the connection
from being onthe'wet surface during intended use of the appliance.

4.5.1.22 An accessory, such as a detachable, electric power-driven brush, shall not be provided with a
general purpose attachment plug.

Exception No. 1: An accessory intended for use with a central vacuum cleaning system may be provided
with a general purpose attachment plug.

Exception No. 2: An accessory intended for use with an extraction-type carpet cleaning system intended
for commercial use may be provided with a general purpose attachment plug.

4.5.1.23 A motorized nozzle intended to be connected to an appliance that is intended for wet pick-up
shall be provided with:
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a) An attached flexible power-supply cord of such length as to plug directly into the appliance
without the use of an intermediate connection such as a detachable cord set; or

b) A cord-and-hose assembly that has been investigated and found to be acceptable for the
application without creating a risk of fire, electric shock, or injury to persons when exposed to
moisture.

4.5.1.24 An appliance incorporating a special-use connector and plug as a disconnecting means, such
as a special use cord connector in the supply cord of a vacuum cleaner between the handle and the motor,
shall have no exposed live parts under any normal condition as determined by the requirements in
accessibility of live parts, Clause 4.2.5.

4.5.1.25 A 3-to 2-wire grounding type adaptor shall not be provided with an appliance.

45126 A
performance

considered td
described in (

struction and
nd UL 355 is
brd reel tests

component cord reel (or cord winder) shall comply with the applicable.cons
requirements of this standard. A cord reel that complies with C22.2 No. 21 a
fulfill these requirements only if it additionally complies with the(applicable ¢
Clauses 5.8.4, 5.12.3, and 5.16 of this standard.

4.5.2 Pin terminals
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either during
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h guard shall be provided that will restrict contact with any current-carrying pin by:

ional contact
mal manner.
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d

b probe illustrated in Figure 2“while the probe is inserted through any opening with the
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ng pin.

4.5.2.3 A fapricated pin terminatassembly shall comply with C22.2 No. 42 and UL 498.
Exception: A
Clause 4.8 (g
requirement.

fabricated pin .terminal assembly that complies with Clause 4.6 (current-ca
lectrical instlation), and Clause 4.15 (spacings) of this standard is considered

rying parts),
to meet this

4.5.3 Strain relief

4.5.3.1 Supply cords shall be provided with strain relief that reduces the likelihood of mechanical stress
on the external portion of the cord from being transmitted to internal wiring, splices and terminals. The
strain relief means shall comply with the test requirements specified in Clause 5.14.

4.5.3.2 Unless known to be acceptable for the purpose, a clamp of any material — metal or otherwise —
shall not be used on a Type SVT cord or on cords of similar or lighter construction. For harder usage types
of thermoplastic-insulated cord, clamps may be employed. In such cases, auxiliary insulation is not
required unless it is determined that the cord grip may damage the insulation of the cord.

Exception: A clamp may be used on Type SVT (or similar) cord protected by varnished cloth tubing,
phenolic, vulcanized fiber, or the equivalent under the cord grip, subject to the investigation described in
Clause 5.14.3. Thermoplastic tubing is not acceptable over thermoplastic cords.
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45.3.3 If aknotin a flexible cord serves as strain relief, a surface that the knot may contact shall be free
from projections, sharp edges, burrs, fins, and the like that can cause abrasion of the insulation on the
conductors.

4.5.3.4 It shall not be possible for flexible cords to be pushed into the appliance through the cord-entry
holes, if such displacement

a) Can subject the cords to mechanical injury or to exposure to a temperature higher than that for
which the cord is intended; or

b) Is liable to reduce spacings (such as from uninsulated live parts to a metal strain relief clamp)
below the specified minimum values.

4.5.3.5 Thd flexible cord shall be restrained from any rotation that could cause movemeént pf the internal
wiring at spli¢es and terminals.

4.5.4 Bushings

4541 Holes in sheet-metal walls through which insulated conductors,»pass shall be provided with
smoothly roynded bushings or shall have smooth, well-rounded surfaces upon which sugh conductors
may bear.

4.5.4.2 Insylating bushings that comply with Clause 4.1.1 of‘this end product standard dr UL 635 are
considered tp fulfill the requirements of this standard. Tests\specified in this standard (e.g{ Strain Relief
Test) may still need to be performed to confirm the gombination of the insulating bushing and the
supporting parts are suitable.

4.5.5 Permanently connected equipment
4.5.51 General

45511 Ap appliance intended to be fastened or secured in position shall be provided with field-wiring
terminals or leads for the connection-of power-supply conductors, and shall have means for connection of
a permanent|wiring system.
4.5.5.1.2 Where openings for conduit are provided in sheet metal enclosures, the metal thickness shall

be not less than 0.81<mm (0.032-in) thick if of sheet steel or 1.09-mm (0.043-in) thick if pf nonferrous
metal.

4.5.5.1.3 Terminal boxes or wiring compartments in which supply connections are made shall be located
so that the connections will be accessible for inspection when the vacuum cleaner is installed as intended.

455.1.4 The compartment mentioned in Clause 4.5.5.1.3 shall be located so that, during conduit
connections, internal wiring and electrical components will not be exposed to mechanical damage or
strain.

45.5.1.5 A terminal compartment intended for connection of a supply raceway shall be attached to the
appliance so as to be prevented from turning.

4551.6 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad
aluminum conductors, shall comply with C22.2 No. 158 and UL 486E.

4.5.5.1.7 Terminal blocks shall comply with C22.2 No. 158 and UL 1059, and if applicable, be suitably
rated for field wiring.


https://ulnorm.com/api/?name=UL 1017 2023.pdf

38 CSA C22.2 No. 243-17 ¢ UL 1017 MARCH 14, 2023

Exception: A fabricated part performing the function of a terminal block need not comply with C22.2 No.
168 and UL 1059 if the part complies with the requirements of Clause 4.5.5.2 (wiring terminals and leads),
Clause 4.6 (current-carrying parts), Clause 4.8 (electrical insulation), and Clause 4.15 (spacings) of this
end product standard. This exception does not apply to protective conductor terminal blocks.

4.55.1.8 Electrical boxes and the associated bushings and fittings, and raceways, of the types specified
in C22.1, Wiring Methods, and ANSI/NFPA 70, Wiring Methods and Materials, that comply with the
relevant CSA and UL standards, and Clause 4.1.1, are considered to fulfill the requirements of this
Standard. Examples of relevant standards are C22.2 No. 18.1 and UL 514A, C22.2 No. 18.2 and UL

514C, C22.2 No. 18.3 and UL 514B, C22.2 No. 42.1 and UL 514D.

45519 Forequipment for installation in marine vessels, supply leads provided for connection to the
branch circuilshall utilize only stranded copper conductors employing insulation:
a) Of the flame retardant and moisture resistant type as specified in Articlec310 of[the National
Electrical Code, ANSI/NFPA 70;
b) Thdt has been investigated for marine use; or
¢) Thgt complies with the requirements for mechanical water absorption and the apglicable flame
tests fequirements in the Standard for Thermoplastic-Insulated *Wires and Cables] UL 83/CSA
C22.2[No. 75. The conductors shall be at least 16 AWG (1.8’ mm?), if separate, or 18 AWG (0.82
mm?) [f in a multiconductor sheath.

4.5.5.2 Wiring terminals and leads

45521 A
of conductorg
such connect

45522 An
connections
equipment-gr|

45523 A

field, unless the wire, and.a‘means of making the connection — a pressure terminal connec

bermanently connected appliance shall be provided with wiring terminals for th
having an ampacity rated for the appliance; or the appliance shall be provided
on.

appliance required to be‘grounded and equipped with terminals or le
pf power-supply conducters-shall be provided with a terminal or lead for con
bunding conductor.

viring terminal shall be considered to be a terminal to which a wire may be con

e connection
with leads for

ds for field

xection of an

nected in the
or, soldering

lug, soldered Joop, crimpédieyelet, or the like — factory-assembled to the wire, are provided ag a part of the
appliance.
45524 A |[terminal solely for connection of an equipment-grounding conductor shall be capable of

securing a c

ductor of the size necessary for the ps\rﬁm lar applir‘nﬁnn Solder alone shall nd

t be used for

connecting an equipment-grounding conductor.

455.2.,5 A wiring terminal shall be provided with a soldering lug or with a pressure wire connector
securely fastened in place — for example, firmly bolted or held by a screw.

Exception: A wire-binding screw may be employed at a wiring terminal intended to accommodate a 10
AWG (5.3 mm?) or smaller conductor if upturned lugs or the equivalent are provided to hold the wire in

place.

4.5.5.2.6 A wiring terminal shall be prevented from turning.

4.5.5.2.7 The free length of a lead inside an outlet box or wiring compartment shall not be less than 152
mm (6 in) if the lead is intended for field connection to an external circuit.
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Exception: The lead may be less than 152-mm (6-in) long if it is evident that the use of a longer lead might
result in a risk of fire or electric shock.

45.5.2.8 A lead to be connected to a power-supply conductor in the field shall not be smaller than 18
AWG (0.82 mm?) and the insulation shall be thermoplastic with a wall thickness of at least 0.8 mm (1/32 in)
or the equivalent.

4.5.5.3 Wire-binding screws

4.55.3.1 The size of a screw shall be not less than:

a) No_10 if for use with conductors larger than 14 AWG (2.1 mm?);

b) Noj 8 if for use with 14 AWG (2.1 mm?) conductors; or

c) No| 6 if for use with conductors smaller than 14 AWG (2.1 mm?).

4.5.5.3.2 Upturned lugs or a cupped washer shall be capable of retaining a supply conductor of the size
indicated in Clause 4.5.5.3.1 under the head of the screw or washer.

4.55.3.3 Wire-binding screws shall thread into metal.
4.5.5.4 Terminal plates and threading

4.5.5.41 Terminal plates through which wire binding screws are threaded shall have a thickness at least
equal to twice the pitch of the thread of the screw butiot less than 0.78 mm (0.030 in), and| shall have at
least two comiplete clean-cut full threads.

45542 Sgrews engaging threaded holes in,plates shall have not fewer than two full threpds engaging
under any repsonably foreseeable condition of service.

4.5.5.5 Identification of terminals‘anid leads

4.55.5.1 Alpermanently connected appliance rated 125 or 125/250 V — 3-wire — or less andl employing a
lampholder qf the Edison-s€rew-shell type, or a single-pole switch or overcurrent-protectivg device other
than an autdmatic control; shall have one terminal or lead identified for the connection of the grounded
conductor ofthe supplyccircuit. The identified terminal or lead shall be the one that is electricglly connected
to a screw shell of alampholder and to which no switch or overcurrent protective device of the single-pole
type other than an‘automatic control without a marked OFF position is connected.

4.55.5.2 A terminal intended for the connection of a grounded power supply conductor shall be of, or
plated with, metal that is substantially white in color and shall be readily distinguishable from the other
terminals, or identification of that terminal shall be clearly shown in some other manner, such as on an
attached wiring diagram. A lead intended for connection to a grounded power-supply conductor shall be
finished to show a white or gray color and shall be readily distinguishable from the other leads.

4.5.5.5.3 The surface of an insulated lead intended solely for the connection of an equipment-grounding
conductor shall be green with or without one or more yellow stripes, and no other lead shall be so
identified.

45554 A wire-binding screw intended for the connection of an equipment-grounding conductor shall
have a green-colored head that is hexagonal, slotted, or both. A pressure wire connector intended for
connection of such a conductor shall be plainly identified, such as by being marked "G", "GR", "Ground",
or the like, or by a marking on a wiring diagram provided on the appliance. The wire-binding screw or
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pressure wire connector shall be located so that it is unlikely to be removed during normal servicing of the
appliance.

4.6 Current-carrying parts

4.6.1 A current-carrying part shall be of silver, copper, a copper alloy, stainless steel or other similar
metal acceptable for the application.

4.6.2 Ordinary iron or steel shall not be used as a current-carrying part.

Exception: Ordinary iron or steel provided with a corrosion-resistant coating may be used for a current-

H £ tall H ol HINaYl 4.4
carrying part fFaceeptabte-irraccordance-with-Clatrse—=4+

4.7 Internal wiring and external interconnections

4.7.1 Mechanical protection — Internal wiring

4.7.1.1 Intefnal wiring shall consist of conductors with a type of insulation rated for the particular
application, when considered with respect to:

a) Tempperature and voltage to which the wiring will be subjeeted;
b) Exfosure to oil or grease; and

c) Other conditions of service to which it is liable tosbe subjected.

4.7.1.2 Intefnal wiring composed of insulated conductors shall comply with C22.2 No. 127 pr C22.2 No.
210 and UL 7B8.

Exception No| 1: Insulated conductors need not comply with the above reference standards if they comply
with:

a) C22.2 No. 38 and UL 44;
b) C22.2 No. 75 and UL\83;
c) C22.2 No. 49 and UL 66; or

d) Thg appropriate CSA and UL standard(s) for other insulated conductor types specified in C22.1,
Wiring Methods, and ANSI/NFPA 70, Wiring Methods and Materials.

Exception No. 2: Insulated conductors for specialty applications (e.g. data processing or communications)
and located in an extra-low-voltage circuit not involving the risk of fire or personal injury need not comply
with C22.2 No. 127 or C22.2 No. 210 and UL 758.

4.7.1.3 For the purpose of these requirements, internal wiring of an appliance shall be considered to be
all the interconnecting wiring beyond the point where the power-supply cord of a cord-connected appliance
enters the enclosure, or beyond the wiring terminals or leads for power supply connection of a fixed
appliance, even though some of the wiring may be flexible cord.

4714 With reference to exposure of insulated wiring through an opening in the enclosure of an
appliance, the protection of such wiring required by Clause 4.7.1.1 shall be considered to exist if, when
determined as though it were film-coated wire, the wiring would comply with accessibility of live parts,
Clause 4.2.5. Internal wiring not so protected shall be secured within the enclosure so that it is unlikely to
be subjected to stress or mechanical damage.
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4.7.1.5 If the wiring of an appliance is located so that it may be subjected to mechanical damage, it shall
be in armored cable, rigid metal conduit, electrical metallic tubing, metal raceway, or otherwise protected.

4.7.1.6 Wires within an enclosure, compartment, raceway, or the like shall be disposed or protected so
that no damage to insulation of a conductor can result from contact with any rough, sharp, or moving parts.

4.7.1.7 Insulated wires may be bunched and passed through a single opening in a metal wall within the
enclosure of the appliance.

4.7.2 Polarization of connectors —

Internal wiring

4721 If agdewi specific-stppty-condue 4
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Ck-connect terminals, both connectors and-Aabs, for use with one or two 22 — 10
per conductors, having nominal widths of'2.8, 3.2, 4.8, 5.2, and 6.3 mm (0.110,
250 in), intended for internal wiring gonnections in appliances, or for the field

the appliance, shall comply with G22.2 No. 153 and UL 310.

p. 1: Other sizes of quick-connect terminals shall be investigated with respec
-withdrawal, and temperature rise, and all tests shall be conducted in accordan
UL 310.

b. 2: A connector that complies with C22.2 No. 153 and UL 310 may be
sized tab that'eemplies with Annex B. The connector is the part of a quick-cor
0 onto the /male tab, and the tab is the part that receives the female connector.

Huce.the required electrical spacmgs (c/earance and creepage) the connection

e and reliable
j soldered, if
y to persons.
cy of spacing

AWG (0.34 -
0.125, 0.187,
ermination of

to crimp pull
ce with C22.2

Lsed with an
nect terminal

ne connection
shall comply

bmperature of

the internal wiring is recorded at the pomt where /t is term/nated at the connector (see Tab/e 9, items 11
and 12, and note (c)). Connectors that terminate a wire shall withstand a pull of 5 N (1.1 Ibf) applied for 10
s through the wire in the opposite direction from the force used to apply the connector. Neither the
connector nor the wire shall become disconnected. In the case where the direction of the application is not
in line with the exit direction of the wire, then the force shall be applied in both directions, one at a time.

4.7.3.3 Wire connectors shall comply with C22.2 No. 65 and UL 486A-486B.
4.7.3.4 Splicing wire connectors shall comply with C22.2 No. 188 and UL 486C.

4.7.3.5 In an appliance in which excessive vibration is likely to occur, the requirement in Clause 4.7.3.1
will necessitate the use of lock-washers or other means to prevent wire-binding screws and nuts from
becoming loosened.
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4.7.3.6 Insulation consisting of two layers of friction tape, two layers of thermoplastic tape, or one layer of
friction tape on top of one layer of rubber tape, is acceptable on a splice if the voltage involved is less than
250 V. In determining if splice insulation consisting of coated-fabric, thermoplastic or other type of tubing is
acceptable, consideration shall be given to such factors as its dielectric properties, resistance to heat,
resistance to moisture, and the like. Thermoplastic tape wrapped over a sharp edge shall not be used.

4.7.3.7 The requirements for supplemental insulation (e.g. tape, sleeving or tubing) are not specified
unless the insulation or device is required to fulfill Clause 4.7.3.6 or a performance requirement of this
standard. In such cases:

a) Insulating tape shall comply with C22.2 No. 197 and UL 510;

b) Sle

c) Tub
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4743

In a compartment that is intended for the field installation of conductors, and that contains

provision for connection of extra-low voltage circuit conductors, and Class 1, power, or lighting circuit
conductors, a barrier shall be provided to separate the conductors of the different circuits, or the
arrangement of the compartment shall be such that a minimum spacing of 6.4 mm (1/4 in) can be
maintained between the conductors of the different circuits including the conductors to be field installed.

4.7.5 External interconnections

4.7.51 The wiring and connections between electrical parts of an appliance shall be protected or
enclosed. A length of flexible cord may be employed for external interconnections if flexibility is essential.

4.7.5.2 Any exposed flexible cord shall be of a type at least as serviceable as the power supply cord on
the appliance unless located or protected so as to reduce the likelihood of mechanical damage.
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4.7.5.3 Flexible cords shall comply with C22.2 No. 49 and UL 62. Flexible cord and cables are
considered to fulfill this requirement when pre-assembled in a cord set or power supply cord complying
with C22.2 No. 21 and UL 817.

4.7.5.4 A flexible cord used for external interconnection shall be provided with strain relief in accordance
with Clause 4.5.3 unless the construction is such that the cord will be protected from stress or motion.

Exception: An external interconnecting cord located in a part of the enclosure that is capable of being
opened or removed by the user without using a tool, such as a dust bag compartment, shall employ a
strain-relief means that complies with the strain relief test, Clause 5.14, when subjected to a force of 89 N

(20 Ib).
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surfaces of thiepolyrreric material T question. I the polyrmeric part M question s ot accessible, the

leakage current shall be measured in accordance with Clauses 5.3.3 and 5.3.4.

Exception No. 2: A material with a HAI property less than that required in Table 4 may be used when the
spacing over the surface of the material is at least 12.7 mm (1/2 in) between:

a) Live parts of opposite polarity;

b) Live parts and grounded noncurrent-carrying metal;, and

¢) Live parts and exposed noncurrent-carrying metal.

Exception No. 3: A material that does not comply with the requirements specified in Table 4 for HAI shall
be evaluated using the power (current, voltage, and power factor) of the circuit in the end product by
conducting a short-circuit test in accordance with end-product arc resistance, Clause 5.25.
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Exception No. 4: Materials that do not comply with the minimum HWI requirements specified in Table 4
shall comply with:

a) The Abnormal overload test, Clause 5.26;

b) The Glow-wire end-product test, Clause 5.27; or

c) The UL 746A glow-wire ignitability test as follows:

1) The material shall have a glow-wire flammability index (GWFI) rating of at least the
required glow-wire temperature specified in Table 13 of this end-product standard; or the

material shall have a glow-wire ignition temperature (GWIT) rating of at least
than the required glow-wire temperature specified in Table 13 of this end-prod

25°C higher
ct standard;

Exception Ng
with an unins|
accordance v

4.8.3 Therni
distortion testf

parts shall reqain reliably secured in place.

4.8.4 Fiber
moisture abs

persons. Untieated fiber shall not be used in contact with live parts where moisture absorpti

in a leakage g
4.8.5 Small
strength and
As an alterna
4.9 Motors
491 Gene

49.1.1 Mot

and

2) The GWFI or GWIT rating shall be in a thickness that is within 0.1 mim>( 0.
relevant end-product part, or if the rating is for a range of thicknesses, the
product part shall have a thickness within that range.

. 5: Foamed thermoplastic material employed for sound reduction that is in d
Lilated live part or is within 0.8 mm (1/32 in) of an uninsulated live part shall be
jith C22.2 No. 0.17 and UL 94, and is not required to be’evaluated for CTI, HWI,

oplastic parts employed to support live parts shall be subjected to the mold
, Clause 5.21.3. As a result of the test, required-spacings shall be maintained

shall not be used as the sole supportifor uninsulated current-carrying parts
brption, or warping can introduce current leakage or a risk of electric shock, firg

urrent greater than that specified'in Clauses 5.3 and 5.4.

igidity to withstand the most severe stresses that they are liable to be subjected
ive, such parts may-have additional mechanical protection. (See Clause 5.19.4.

al

brs_shall comply with the requirements in Clauses 4.9.1.2 — 4.9.1.5, and shall

D04 in) of the
elevant end-

lirect contact
rated HF-1 in
and HAI.

stress-relief
and the live

if shrinkage,
2, Or injury to
bn can result

molded parts such as brush caps shall be constructed so as to have adequat¢ mechanical

to in service.

be of a type

suitable for the particular application. They shall be capable of carrying the normal load (see Clause 5.2)
without exceeding the permissible temperatures when the appliance is tested in accordance with the
temperature test, Clause 5.8.

Exception: A motor provided with integral insulation (e.g. epoxy coating) in lieu of slot liners shall also
comply with UL 1446, and the integral insulation requirements specified in Clause 5.29.

4.9.1.2 Motors having a NEMA frame size shall comply with C22.2 No. 100 and UL 1004-1. This includes
fractional HP motors rated up to 1 HP (typically NEMA frame sizes 42, 48, or 56), and integral HP motors
rated 1 HP and greater (typically NEMA frame sizes 140 — 449T).

4.9.1.3 Motors not enclosed, or partially enclosed, by the end product enclosure shall comply with C22.2
No. 100 and UL 1004-1.
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4.9.1.4 Motors completely enclosed within the end product enclosure shall comply with one of the

following:
a)C2
b) UL

2.2 No. 100 and UL 1004-1;

1004-1 except as noted in Table 26; or

c) The motor shall comply with the following construction requirements and the applicable
performance requirements (when tested in conjunction with the end product), of this end product

stand

49.1.5 Mot
injury in accd

4916 Am

4.9.1.7 Wit
additionally t
and similar

reduce the lil

49.1.8 The
specified. Fil
insulation sy

4919 Ap

ard:

1) Protection against corrosion, Clause 4.4.

2) Terminal compartment, Clause 4.5.5.
3) Internal wiring, Clause 4.7.

4) Electrical Insulation, Clause 4.8.

5) Motors, Clause 4.9.

6) Capacitors, Clause 4.12.

7) Spacings, Clause 4.15.

e 4.16

8) Grounding, Claus

ors located in an extra-low voltage circuitshall be evaluated for the risk of fire
rdance with the applicable requirements,of this end product standard.

otor winding shall resist the absorption of moisture.

n reference to the requirement in Clause 4.9.1.6, film-coated wire is not rg
reated to reduce the likelihood of absorption of moisture, but fiber slot liners, cl
moisture-absorptive materials shall be provided with impregnation or otherw
elihood of moisture:absorption.

component tequirements for film-coated wire and Class 105 (A) insulation sy
Im-coated/wiré in intimate combination with one or more insulators, and incor
stem rated higher than Class 105 (A), shall comply with UL 1446 or CSA C22.2 N

plymeric material employed in a Class 105 (A) insulation system that isolates

and personal

tquired to be
oth coil wrap,
se treated to

stems are not
porated in an
lo. 100.

the windings

from dead

metat—parts shaftt—be unfitted—or gtass-reinforcedTnyton, —potycarbonate,

polybutylene

terephthalate, polyethylene terephthalate, phenolic or acetal, and shall have a relative or generic thermal
index for electrical properties of 105°C (221°F) minimum. Leads shall be rated 90°C (194°F) minimum.
Materials used in an insulation system that operates above Class 105 (A) temperatures shall comply with
UL 1446. Motors employing thermoplastic materials shall be subjected to the tests in thermoplastic motor
insulation systems, Clause 5.24.

Exception No. 1: Other polymeric materials used in a Class 105 (A) insulation system shall comply with
the requirements for thermal aging in Clause 5.24.4.

Exception No. 2: Slot liners of polyethylene terephthalate that are 0.18-mm (0.007-in) thick minimum are
not required to be subjected to the tests in Clause 5.24.
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4.9.1.10 All insulation systems employing integral ground insulation shall comply with the requirements
specified in C22.2 No. 100 and UL 1446.

4.9.2 Brushes and brush holders in commutator motors

4.9.2.1 A brush cap shall be recessed, enclosed, or otherwise protected from mechanical damage that
might occur during normal use of the appliance unless the part performs acceptably in the impact test
described in Clause 5.19.4.

4.9.2.2 A brush cap that is accessible to the user without the removal of a guard or enclosure shall be

provided with a posmve means that will prevent its d|sengagement from the brush holder assembly. Screw

threads only gh-the-bry

4.9.2.3 A biush holder assembly shall be so constructed that when a brush is no(lenger capable of
performing it§ function, the brush, spring, and other parts of the assembly will be retained tp the degree
necessary to prevent accessible noncurrent-carrying metal parts from becoming energized and to prevent
live parts fronp becoming accessible.
4.9.3 Overlpad protection
4.9.3.1 A mptor shall be provided with overload protection when jtis:
a) Autpmatically or remotely controlled;
b) Permanently connected and manually started;
¢) In an unattended appliance;
d) In g cord-connected, portable, utility vacuum cleaner provided with a receptacle a$ specified in
the EXception to Clause 4.14.1; or
e) In g coin-operated appliance.
4.9.3.2 A product as mentionedin Clause 4.9.3.1 shall have motor-overload protection|as specified
below:
a) Thgrmal protection ‘complying with the applicable requirements in C22.2 No. 77 and[UL 1004-3;
Exception No._1: The locked-rotor temperature test on a manually reset device shall be continued
for four operations (that is three resets, four trips) of the protective device.
ExceptiofirNo—2—A-motorintendedtotmove-at-onty—-by-means-of-anatr-movingfanthat is integrally

attached, keyed, or otherwise fixed to the motor, is not required to have running-overload
protection.

Exception No. 3: A shaded-pole motor with a 2:1 or smaller ratio between locked-rotor and no-load
currents and a 1 A or smaller difference between no-load and locked-rotor current shall be
considered to have acceptable overload protection if it is protected against locked-rotor conditions

only.

Exception No. 4: For permanent connected appliances, the overcurrent protection of Clause
4.9.3.9 may be used in place of thermal motor protection.

b) Impedance protection complying with the applicable requirements in C22.2 No. 77 and UL 1004-
2, when the motor is tested as used in the product under stalled-rotor conditions; or
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c) Electronic protection integral to the motor shall comply with Clause 4.11.4, or C22.2 No. 77 and
UL 1004-7.

4.9.3.3 For a multispeed motor of any of the types mentioned in Clause 4.9.3.1 that employs a separate
overload protective device to provide running-overload protection, the requirements in Clause 4.9.3.2
apply at all speeds at which the motor is intended to operate.

4.9.3.4 The motor of an appliance with load characteristics likely to result in an overload or stalled
condition that will not be evident to the user shall incorporate thermal or overload protection in accordance

with the requ

irements in Clause 4.9.3.2.

4935 A themmaloroverload prnfnr\h\ln device-shall not open the circuit rhlrlng the tem

Clause 5.8.

49.3.6 Thg
device is req

4937 Fus
conductor.

493.8 De
protection sh

4939 As
requirements
rated or set i
be considere

Exception: |
correspond
relays, or he
load, a devid
exceed the Vi

410 Switc
4101

4.10.1.1 Sy

functioning of a motor-protective device provided as part of an appliance,
bired or not, shall not result in a risk of fire, electric shock, or injury to/persons.

es employed for motor-running overload protection shall be. located in each

ices other than those that are inherent in a motor~employed for motor-run
all be located in each ungrounded conductor.

bparate device incorporated in a permanently.connected appliance in accord
in Exception No. 4 to Clause 4.9.3.2 (a).shall be responsive to motor currentf

d separately.

the rating of the device determined in accordance with Table 27 (column
b a standard size or rating offuses , nonadjustable circuit breakers, thermal cu
hting elements of thermal-trip"motor switches, or is not sufficient to start the moti
e of the next higher size;’rating, or setting may be used, provided the trip cun
alue specified in of Jable 27 (column B).

hes, relays, and-similar controls

General

erature test,

whether such

ungrounded

ning overload

ance with the
and shall be

N accordance with Table 27 (column A)..Each winding connection of a multispe¢d motor shall

A) does not
fouts, thermal
Dr or carry the
rent does not

have current

4.10.1.2 A switch or other control shall be guarded or located so that it is not likely to be damaged during

use of the ap

pliance. A through-cord switch shall not be employed unless:

a) It cannot contact the floor during use of the appliance; or

b)Ith

as been investigated for such abuse as may occur during use.

4.10.1.3 A motor control switch shall be provided in a cord-connected appliance that employs a motor
rated more than 1/3 hp (249 W output). For motors without a hp rating, 1/3 hp is considered a motor rated
480 VA. The switch shall be in a readily accessible location.

Exception: An extra-low voltage current-carrying hose contact that energizes a relay or triac which turns
on the motor of the central vacuum complies with this requirement.
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4.10.1.4 A switch, relay, or similar control that controls a motor shall be subjected to the test in Clause

5.15.

Exception: A switch is not required to be subjected to the Clause 5.15 test if it complies with the standards
specified in Clause 4.10.2.1 and the following criteria:

a) Is marked with a HP (horsepower) rating equal to or greater than the marked HP of the motor
switched;

b) Is marked with a HP rating that yields a relevant full-load current equal to or greater than the full
load current associated with the motor switched;

c)ls
with th

d) Hag

41015 A
connected to

Exception NQq.

ungrounded g

Exception Nd
control the en

41016 Agdg

4.10.2 Ratings

410.2.1 Sw

a) For|

L ol N L1 LA rH Lt rs 4l Ll L L ol s
dArncu vwiar a rir Ul LLT\x/A lal”ly cyudar tv ur ylcalcl urarr airc TUUCACTU TULUT CUTTTI

e motor switched; or
a GP (general purpose/use) rating, and complies with the following:

1) The power factor of the motor is greater than 80% under maximum nori
under stalled armature (or locked rotor) conditions; and

2) For switches rated 10 A or less, the motor’s stalled armature (or locked rof

motor’s stalled armature (or locked rotor) current is“less than 125% of the swj
rating.

switch or an overcurrent-protective device, of the single pole type shall b
the ungrounded conductor of the supply circuit.

1: An automatic control without.a_marked OFF position need not be conr
onductor.

. 2: For an appliance with_a main ON-OFF switch any subsequent switch fj
tire appliance need not be connected to the ungrounded conductor.

ontrol shall comply.with the requirements specified in Clause 4.11.

itchesthat comply with C22.2 No. 55 and UL 1054 shall be rated:

a.voltage not less than the rated voltage of the appliance;

t associated

nal load and

or) current is

less than 150% of the switch’s current rating. For switches rated more than 10 A, the

itch’s current

a)
-

electrically

ected to the

hat does not

b) For
c) For
d) For

e) For

a current not less than the rated current of the appliance;
the type of load that is switched in the appliance;
ac if the appliance is rated for ac; or

dc if the appliance is rated for dc.

4.10.2.2 Switches that comply with C22.2 No. 61058-1 and UL 61058-1 shall be rated as specified in

Clauses 4.10.

2.21-4.10.2.2.3.

4.10.2.21

a) For

Power switches shall be rated as follows:

a voltage not less than the rated voltage of the appliance;
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b) For a current not less than the rated current of the appliance;

c¢) For Continuous Duty;

d) With respect to load:

1) Switches for motor-operated appliances: for resistance and motor load in accordance

with Clause 7.1.2.2 of C22.2 No. 61058-1 and UL 61058-1, or UL 6059, if the
encounter this load in normal use; or

switch would

2) Switches may be regarded as switches for a declared specific load in accordance with

Clause 7.1.2.5 of C22.2 No. 61058-1 and UL 61058-1, or UL 6059 and may

be classified

based upon the load conditions encountered in the appliance under normal load; see
Clause 5.2.
e) For ac if the appliance is rated for ac;
f) For|dc if the appliance is rated for dc.
4.10.2.2.2 [Ratings and load classifications for switches other than powerswitches shall be|based on the
conditions erjcountered in the appliance under normal load; see Clause%.2:
4.10.2.2.3 $witches shall also be rated with respect to endurance as follows:
a) Poer switches: 6000 cycles;
b) Power switches provided with series electronics’shall be subject to an additional 1000 cycles of
operdtion with the electronics bypassed;
c) Switches other than power switches, stich as speed selector switches, that may be switched
undef electrical load: 1000 cycles;
d) The following non-power switchies are not required to be rated for endurance:
1) Switches intended for operation without electrical load, and which can be pperated only
with the aid of a teol'or are interlocked so that they cannot be operated under glectrical load;
or
2) Switches\for 20 mA load as classified in Clause 7.1.2.6 of C22.2 No. 61058-1 and UL
61058-1v
4.10.2.3 Svitches that do not comply with the standards specified in Clauses 4.10.2.1 or #.10.2.2 shall
be tested in daccordance with Clauses 4.10.2.4 and 4.10.2.5.

4.10.2.4 Switch Endurance — three samples of the switch shall be subjected to the accelerated cycle
endurance test of Clause 17.2.4.4 of C22.2 No. 61058-1 and UL 61058-1, but with the load conditions as
specified in Clauses 4.10.2.4.1 or 4.10.2.4.2, and using the number of cycles as specified in Clause
4.10.2.2.3.

4.10.2.4.1 For switches tested with an external load, the load conditions are as follows:

a) Power switches are regarded as classified to Clause 7.1.2.2 of C22.2 No. 61058-1 and UL
61058-1. They are tested with 6 x I-M making current and a power factor 0.6 +0.05, and with I-M
breaking current and a power factor = 0.9, the I-M current being the current measured during
normal load; see Clause 5.2.
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b) Switches other than power switches, but which would encounter the same load conditions as
power switches in normal use, shall be tested with the corresponding load conditions above.

4.10.2.4.2 For switches tested utilizing the motor load encountered in the appliance, the switch is tested
at rated voltage for the required number of cycles. The cycles shall be conducted as quickly as possible
but need not meet the requirements of Clause 17.2.3.4.1 of C22.2 No. 61058-1 and UL 61058-1. Each
cycle shall consist of the following:

a) With the appliance motor at rest, the switch is closed with the appliance under the normal load
as defined in Clause 5.2;

b) The switch is opened with the appliance loaded to normal load.

4.10.2.5 Swjitch overload or breaking capacity — the switch shall be tested in accordanceg with Clause
5.15.

4.10.3 Switthes and controls for use in vacuum cleaners with a steam-cleaning attachment

4.10.3.1 In jaddition to complying with the applicable requirements in_€lauses 4.10.1 ahd 4.10.2, a
vacuum cleamer with a steam-cleaning attachment shall be provided with a manually actuated switch or
control (deadman-type) for the release of steam. The switch or controlactuator shall be biagsed to the off
position and Ipcated or guarded to reduce the likelihood of unintentional operation.

4.10.3.2 A gwitch used in the operation of a vacuum cleaner with a steam-cleaning attachrment shall be
the indicating|type.

4.10.3.3 A thermostat that complies with the construction requirements of the following UL and CSA
standards is fonsidered to comply with the constraction requirements of this standard. See|Clause 5.30
for the applicable performance requirements.

a) C22.2 No. 24 and UL 873;
b) C22.2 No. 24 and UL 353;.or

c) CAN/CSA-E60730-1¢@nd UL 60730-1, and CAN/CSA-E60730-2-9 and UL 60730-2-

©

4.10.4 Flexible switch«actuators

4.10.4.1 A switch-er’control that is actuated by a flexible thermoplastic material (such as used in a
membrane-type-switch) and that functions as a main ON-OFF switch shall comply with Clayse 5.15.3, in
addition to complying with the other licable switch requirements in Cl 4.10.

4.10.4.2 With respect to Clause 4.10.4.1, a membrane-type switch is considered to be a momentary
switching device in which at least one contact is on, or made of, a flexible substrate.

411 Controls — End product test parameters
4111 General

4.11.1.1 Spacings of controls shall comply with the electrical spacing or clearances and clearance
distance requirements of Clause 4.15.

4.11.1.2 Where reference is made to Type 2 controls and declared deviation and drift, this indicates the
manufacturer’s declaration of the control tolerance before and after certain conditioning tests.
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4.11.1.3 For other than protective controls, if there is no increased risk of fire, electric shock, or personal
injury hazard during normal and abnormal testing with the electronic control circuit rendered ineffective,
compliance with the applicable requirements of this end product standard is required (compliance with the
control standard requirements is not needed).

4.11.1.4 As an alternative to complying with the applicable requirements of CAN/CSA-E60730-1 and UL
60730-1, an electronic control that performs a safety-critical function shall comply with the requirements in
Clause 4.11.4.

4.11.2 Auxiliary controls
4.11.21

A azard.

viliary caontrols shall not introduce-a risk of electric shaock fire or nersanal iniury
B4 Y 7 1 3 ki

4.11.2.2 Audxiliary controls shall comply with the requirements of this end product standard.

Exception: A
to fulfill this r

I auxiliary control that complies with a referenced component controh.standard
bquirement.

4.11.3 Operating controls (regulating controls)

411.3.1 Th
acceptability

a) Co

b) Un
6,000

c) Fo
d) Fo

e) Fo
4.11.4 Eled

41141 An
in this sectig
Examples o
temperatures

e following test parameters shall be among the items considered when de
of an operating control investigated using CAN/CSA-E60730-1 and UL 60730-1

htrol action Types 1 or 2;

less otherwise specified in this standardimanual and automatic controls shall
cycles under maximum normal load cenditions, and 50 cycles under overload ¢

the applicable Overvoltage Category, see Table 23;
the applicable Material Group, see Table 24;

the applicable Pollution Degree, see Table 25.
tronic controls.for safety-critical functions

electronieycontrol that performs a safety-critical function shall comply with the
n, unlessythe control when bypassed does not result in noncompliance with
f controls providing a safety-critical function are: a control used to sen
of\.components within the appliance; an interlock function to de-energ

temperature

is considered

termining the

be tested for
bnditions;

requirements
the standard.
se abnormal
ze a motor;

rotection of the motor due to locked rotor, rnnning n\/nrlnnrl, loss of phnen; or

ther function

intended to reduce the risk of electric shock, fire, or injury to persons as identified in this standard. A
summary of these are listed in Table 29. The general requirement is that these controls must demonstrate
functional reliability commensurate with the risk that they guard against. This can be achieved through the
specific requirements of either Clause 4.11.4.2 or 4.11.4.3 and the following environmental tests contained
in CAN/CSA-E60730-1 and UL 60730-1 with the following parameters:

a) Power supply voltage dips, variation and interruptions within a temperature range of 10°C (50°F)
and the maximum ambient temperature determined by conducting the Temperature Test; see
Clause 5.8;

b) Surge immunity test — installation class 3 shall be used;
c) Electrical fast transient/burst test, a test level 3 shall be used;

d) Electrostatic Discharge Test;
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e) Radio-frequency electromagnetic field immunity:

1) Immunity to conducted disturbances — When applicable, test level 3 shall be

used; and

2) Immunity to radiated electromagnetic fields; field strength of 3 V/m shall be used;

f) Thermal Cycling test shall be conducted at ambient temperatures of 10.0 +2°C (50.0 +3.6°F) and
the maximum ambient temperature determined by conducting the Temperature Test; see Clause
5.8. The test shall be conducted for 14 days; and

g) Overload shall be conducted based on the maximum declared ambient temperature (Tmax) or

as det

ermined by conducting the Temperature Test; see Clause 5.8.

4.11.4.2 ThJa following shall be considered when judging the acceptability of an electron

control invest
a) Fail

b) If s
softws

gated using CAN/CSA-E60730-1 and UL 60730-1:
ure-Mode and Effect Analysis (FMEA) or equivalent Risk Analysis method;

oftware is relied upon as part of the protective electronic control, it shall be
re class B in Annex H, Clause H.11.12.3 in CAN/CSA-E60730<1.and UL 60730-

ic protective

bvaluated as
.

4.11.4.3 The test parameters and conditions used in the investigation  of the circuit covered by Clause

4.11.4.1 shall

a) Th
functiq
meet

descri
for ea

b) If s
softwg
H.11.1

41144 Un

be as below:

b

7

reliability of portions of the electronic circuitsthat are responsible for the

n are evaluated by the MTTF4 (Mean Time Te-Dangerous Failure) calculation
the necessary Performance Level (PL)~associated with the safety-critical
bed in ISO 13849-1; see Annex H. In cases of single channel designs, the req
th performance level is as follows:

PL=a: MTTF4 =5 years;
PL =b: MTTF,4 = 20 years;
PL =c: MTTF4 = 5Q years.

oftware is relied ‘upon as part of the protective electronic control, it shall be
re class B in ‘accordance with CAN/CSA-E60730-1 and UL 60730-1, Anne
2.3.

ess -otherwise specified in this standard, controls with electromechanical

activated act
devices with

ationsshall be evaluated for 100,000 cycles for Type 2 devices and 6,000 cycl

safety-critical
S required to
function as
uired MTTF

bvaluated as
x H, Clause

or pressure
es for Type 1

ecurrent encountered-in the npplinafinn

4.11.5 Controls using a temperature sensing device

4.11.5.1

A temperature sensing positive temperature coefficient (PTC) or negative temperature

coefficient (NTC) thermistor, that performs the same function as an operating or protective control, shall be
tested using the following number of cycles when testing a sensing device in accordance with the
endurance test:

a) For

b) For

a device employed as an operating device — 6000 cycles,

a device employed as a protective device — 100,000 cycles, and

c) For a device employed as a combination operating and protective device — 100,000 cycles.


https://ulnorm.com/api/?name=UL 1017 2023.pdf

MARCH 14, 2023 CSA C22.2 No. 243-17 ¢+ UL 1017 53

412 Capacitors

4.12.1 A capacitor provided as part of a capacitor/motor combination, and a capacitor connected across-
the-line, such as a capacitor for radio-interference elimination or power-factor correction, shall be housed
within an enclosure or container so that mechanical damage to the plates is unlikely to occur and so that
there will be no emission of flame or molten material resulting from breakdown or malfunction of the
capacitor. The container shall be of metal providing strength not less than that of uncoated steel having a
thickness of 0.51 mm (0.020 in).

Exception: The container of a capacitor may be made of sheet metal having a lesser thickness or may be
of material other than metal, if the capacitor is mounted in an enclosure that houses other parts of the

appliance, a

d if such box, case, or the like is acceptable for the enclosure of current-carrying parts as

specified in (

4122
a part of a
breakdown (
overcurrent

4.12.3 If an
risk of fire, &
circuited.

4.12.4 |If an
capacitor/tra
11.3.4.

4125 Und
more combu
reduce the lil

4126 Ac3g
in C22.2 No.
the dielectric

412.7 For
with an expa
a terminal of

a) An

Plause 4.2.1.

In an appliance that is intended to be automatically or remotely controlled, if aicapag

capacitor/motor combination or a capacitor-start motor is connected so t
r malfunction would result in a risk of fire, electric shock, or injury to persor
rotection shall be provided in the appliance.

appliance employs a combination consisting of a rectifier~and an electrolytic
lectric shock, or injury to persons shall result if eithef.the rectifier or the capg

appliance is intended to be controlled by of<eperated in conjunction with a ¢
nsformer unit, such a capacitor or unit shall be supplied with the appliance

er both normal and abnormal conditions of use, a capacitor employing a dield
stible than askarel shall not resultyin risk of fire or electric shock, and shall be ¢
elihood of expelling the dielectric medium.

pacitor complying with the’applicable requirements for protected oil-filled capac
190 and UL 810 shall be considered to be constructed to reduce the likelihoo
medium.

h capacitor employing a liquid dielectric medium more combustible than askarel
hsion mechanism to reduce the likelihood of expelling the dielectric medium, the
the capaeitor, including an assembled wire connector, to:

electrically isolated part or a part constructed of a nonconductive material sh

itor that is not
hat capacitor
s, thermal or

capacitor, no
citor is short-

apacitor or a
See Clause

ctric medium
onstructed to

tors specified
d of expelling

and provided
spacing from

bll be at least

12.7 mm (1/2 in); or

b) An uninsulated live part of opposite polarity or an uninsulated noncurrent-carrying metal part that
is either accessible or grounded shall not be less than the sum of the appropriate value from Table

5and

12.7 mm (1/2'in).

4.12.8 Electromagnetic interference filters with integral enclosures that comply with C22.2 No. 8 and UL
1283 are considered to fulfill the requirements of Clause 4.12 (capacitors).

413 Lampholders

4.13.1

across parts of motor windings if the motor rating is more than 150 V.

Lampholders for extra-low-voltage lamps (that is, lamps rated at 30 V or less) shall not be tapped
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4.13.2 Lampholders and lamps shall be adequately secured and protected from mechanical injury.

4.13.3 An Edison-base lampholder shall be wired so that the screw-shell will be electrically connected to

the grounded

conductor of the power-supply circuit.

4.13.4 Lampholders and indicating lamps shall comply with C22.2 No. 43 and UL 496.

Exception: Lampholders forming part of a luminaire that complies with an appropriate CSA and UL
luminaire standard are considered to fulfill this requirement.

4.13.5 Light emitting diode (LED) light sources shall comply with C22.2 No. 12 and UL 8750.

Exception No
UL luminaire

Exception N¢. 2:

indicating puf
requirements|

4.14 Receptacles

4141 Aco

Exception: A
receptacle or
with the cauti
Clause 12.2.1

4142 Age

4143 A co
receptacles s
rated not less

4144 The
general-use T
flexible cord
SJTW) is req
cord) shall no

1: LED light sources forming part of a luminaire that complies with an approp#
standard are considered to fulfill this requirement.

Individual LED light sources mounted on printed wiring cboards and
poses need not comply with C22.2 No. 12 and UL 8750, but shall\comply with t
of this end product standard.

d-connected, portable appliance shall not be provided with a general-use recept

cord-connected, portable, utility vacuum .cleaner may be provided with a
general-use receptacles, if it complies with Clauses 4.14.2 — 4.14.15, and it shg
pbnary markings specified in Clause 11.4.22, and be provided with the instructio
1.

neral-use receptacle shall be_of the grounding type.

hall have a current rating as required in Table 28 and be provided with an attg
than the current rating of the appliance.

power-supplyscord of a cord-connected, portable, utility vacuum cleaner prg
ceptaclelorreceptacles shall be of the grounding type and shall employ one of
Types: SJ, SJE, SJO, SJT, SJTO, or equivalent. A cord marked with suffix "
uired When the appliance is intended for outdoor use. A cord set (detachable
t beyused.

ate CSA and

intended for
he applicable

acle.

general-use
b/l be marked
n specified in

rd-connected, portable, utility vacuum cleaner provided with a general-use feceptacle or

chment plug

vided with a
the following
V" (such as,
bower-supply

4.14.5 The minimum conductor size of the power-supply cord for a portable, utility vacuum cleaner shall
be as indicated in Table 28.

4.14.6 An overcurrent protection device (OCP) as required by Table 28 or Clause 4.14.16 shall be

suitably rated

and comply with the following:

a) The requirements in C22.2 No. 235 and UL 1077; or

b) A fuse that complies with the requirements in C22.2 No. 248.14 and UL 248-14; or

c)Aci

rcuit breaker that complies with the requirements in C22.2 No. 5 and UL 489.
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4.14.7 The general-use receptacle(s) shall have a current rating of 15 or 20 A and a voltage rating of 125
or 250 V. The receptacles shall have a voltage and current rating equal to that of the attachment plug on
the power-supply cord.

Exception: A 15-A general-use receptacle is not prohibited from being used with an appliance rated 20 A
with a 20-A attachment plug.

4.14.8 When multiple general-use receptacles are provided, they shall all have the same current rating.
These receptacles may be of the same or different slot configurations (locking and non-locking) or
employing a spring-actuated latching mechanism for locking a mated attachment plug in place after the
blades have been inserted into the female contacts.

C22.2 No. 42
ith temporary
ified in Figure

4.14.9 Thelreceptacles of an appliance shall comply with the applicable requirements.in
and UL 498.|Each general-use receptacle provided in an appliance that is either equipped w
mounting mgans or intended for use in a fixed application, and having the configuration-spec

C1.50f UL 1
UL 498.

41410 Th
a) Be

b) Prg

41411 Gr(
part of a fixsg

(Class A) shall comply with C22.2 No. 144.1 and UL943.

414,12 An
it is unlikely t

41413 Po

energized when the appliance is plugged in shall comply with Clause 4.2.1.5(c).

41414 Th

a) Al
plugg

b) Sw

681, shall comply with the requirements of the Grounding Contact Test in C22

b face of a general-use receptacle shall:
flush with or project beyond a nonconductive surrounding surface; or

ject at least 0.38 mm (0.015 in) beyond a conductive surrounding surface.

und-fault circuit protection (Class A) shall be provided for general-use recept
d or stationary appliance intended to be‘used outdoors. The ground-fault cirg

attachment-plug receptacle of an.appliance intended for wet pick-up shall be Ig
b be wetted.

ymeric material that encloses unswitched receptacles associated circuitry t

b general-use réceptacle(s) of an appliance shall function using one of the follow

vays On (Unswitched) — a receptacle on the appliance is energized when thg
ed into a receptacle;

itched — receptacles switched via one or more suitably rated switches provided t

2 No. 42 and

hcles that are
uit protection

cated so that

nat is always

ing methods:

appliance is

he receptacle

is ma

ked as rnqnirnd inClause 11 4 ')')(h); or

c) Auto — one or more receptacles are designed to turn on the vacuum cleaner when a receptacle
load is sensed. The receptacle(s) shall be Always On (Unswitched).

Exception: The switches provided for receptacles may have other positions, provided that they are suitably
marked and their function described in the instruction manual. The switch shall be marked to clearly
indicate which receptacle(s) it controls and the receptacle(s) shall be marked as required in Clause
11.4.22(c).

41415 A general-use receptacle for use on a nominal 120 V circuit shall have the grounded supply
conductor connected to the terminal that is substantially white in color or otherwise marked to indicate that
it is intended for connection to the grounded supply conductor.
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4.14.16

If a permanently connected appliance includes one or more attachment-plug receptacles

intended for general use, and if the overcurrent protection of the branch circuit to which the appliance will
properly be connected exceeds that acceptable for the receptacle or receptacles, each receptacle circuit

shall have sui

table overcurrent protection provided as a part of the appliance.

4.15 Spacings

4151 General

4.15.11

Except as permitted in Clauses 4.15.1.5 and 4.15.1.6, spacings shall not be less than those

specified in Table 5 or Table 6. If uninsulated live parts are not rigidly supported by means other than

friction or if

ovahble noncurrent-carrvina metal pnarts are in nroximitv_to uninsilated i
P AR | g | Y

e parts, the

construction ghall be such that the minimum spacings specified will be maintained under all egnditions.
4.15.1.2 Sphacings at wiring terminals to which supply connections are made in theifield shall comply with
Table 5:

a) Bet
b) Bet

c) Bet
4.151.3 At

connector, an
when such ¢

polarity and t¢ noncurrent-carrying metal — exist.

41514 Sp
4.15.1.3 that

a) Bet
b) Bet

c) Bet

Exception Nq.

specified in Ti
Test specifieg

lveen uninsulated live parts of opposite polarity;
veen uninsulated live parts and noncurrent-carrying metal parts; and

een line voltage parts and extra low voltage parts.

b terminal screw and stud to which connection_ may be made in the field by me
eyelet, or the like, it is required that the spacings be not less than those specifi
bnnector, eyelet, or the like is in such position that minimum spacings — betw

hre:
veen uninsulated live parts.of opposite polarity;
veen uninsulated live\parts and noncurrent-carrying metal parts including the en

veen line voltage parts and extra low voltage parts.

1: In_other than safety or protective control circuits, a spacing less than
hble 6iS.acceptable under the conditions described in the Limited Power Point [
in UL\244A.

ans of a wire
ed in Table 5
ben opposite

Acings shall comply with Table 6™at points other than as specified in Claus¢ 4.15.1.2 or

iclosure; and

he minimum
etermination

Exception No. 2: The spacings on printed wiring boards may be evaluated in accordance with Clause
4.15.3.

Exception No. 3: Spacings between traces on a printed wiring board need not comply with Table 6 if the
printed wiring board complies with the printed wiring board abnormal operation test in Clause 5.10.6. The
requirements specified in Clause 5.10.6 do not substitute for the minimum required spacings between the
printed wiring board foils and dead metal parts or the spacings between the primary and secondary foils of
the printed wiring board as specified in Table 6.

4.15.1.5 The spacings within motors, snap switches, lampholders, or other devices supplied as part of
the equipment shall comply with the requirements of the standard for that component. See Clause 4.1.

Exception: The spacings within a motor complying with Table 6 need not comply with the component
spacings requirements in C22.2 No. 100.
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4.15.1.6 Aninsulating barrier or liner may be used to obtain the required spacings if it is:
a) Of adequate dielectric strength and resistance to moisture;
b) Not adversely affected by arcing and suitable for the temperatures encountered;

c) Of adequate mechanical strength and permanently retained in place by means other than
adhesives, unless evaluated per Clause 4.2.4.1; and

d) Not less than 0.8-mm (1/32-in) thick if vulcanized fiber, except that it may be not less than 0.4-
mm (1/64-in) thick if used in conjunction with a through-air spacing not less than one-half of that
required.

4.15.1.7 Spacings are not specified for the following types of circuits:

a) Anlextra low voltage circuit — see Clause 3;

b) Befween traces on a printed wiring board in circuits that:

1) Are located on a part of a printed wiring board provided, with conforma
complies with Clause 4.1.2.4; or

| coating that

415.1.8 Al
from one an

Clause 4.15.

41519 In
spacings in t

4.15.1.10

table of the
currents for
direct-curren

4.15.2 Spa

4.15.2.1

i

shall be useq

TH

2) Are connected to the load side of a resistor such.-that a short circuit from th
other side of the supply does not result in the wattage rating of the resistor beir

uninsulated live parts connected to different line or extra low-voltage circuits sh
pther as though they were parts of oppositépolarity, in accordance with the re
1.2 and shall be judged on the basis of the-highest voltage involved.

applying Table 6 to an appliance-incorporating two or more motors of differ
ne appliance are judged on the basis of the size of the largest motor in the applia

applying Table 6 to a motor not rated in horsepower, use shall be made of th
ectrical Code (see Clause 1) that gives the relationships between horsepowe
otors. For a universal motor, the table applying to a single-phase, alternating-
if the appliance is marked for use on alternating current only; otherwise, the tah
motors shall be uised.

cings to-polymeric enclosures

e spacings between the polymeric enclosure and:

At point to the
g exceeded.

all be spaced
Quirements in

bnt sizes, the
nce.

e appropriate
- and full-load
current motor
le applying to

a) A nonarcing uninsulated live part (a bus bar, a connecting strap, a terminal, or the like) shall be
no less than 0.8 mm (1/32 in). If less than a 0.8 mm (1/32 in) spacing is provided, the enclosure
material shall comply with the requirements for support of live parts described in Clause 4.8.2,
unless an acceptable insulating barrier is employed; or

b) An arcing part (at a commutator, unenclosed switch contacts, and the like) shall not be less than
12.7 mm (1/2 in) except as indicated in Clause 4.15.2.3.

4.15.2.2 The spacing mentioned in Clause 4.15.2.1(b) shall be measured from the source of the arc —
that is, from the interface of the brush and the commutator or from the interface of the switch contacts, and
the like.

4.15.2.3 The spacing mentioned in Clause 4.15.2.1(b) may be less than 12.7 mm (1/2 in) but not less
than 0.8 mm (1/32 in) if the material has a minimum high-current arc ignition (HAI) as noted in Table 4. If
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the spacing is less than 0.8 mm (1/32 in), the material shall comply with all of the requirements for support
of live parts described in Clause 4.8.2.

4.15.3 Spacings on printed wiring boards

4.15.3.1

As an alternative to the spacing requirements of Table 6, the spacing requirements in C22.2 No.

0.2 and UL 840 may be used. The spacing requirements of C22.2 No. 0.2 and UL 840 shall not be used for
field wiring terminals and spacings to a dead metal enclosure.

4.15.3.2 The following end use factors from this standard shall be applied:

a) For

the applicable Overvoltage Categories, see Table 23:

b) For,

c) For

4.15.3.3 In
be achieved

limiting devicg or system shall comply with C22.2 No. 8 and UL 1283, or UL1449.

415.3.4 Al
100 without fu
416 Groun
416.1 Ana
a) An
Claus
b)Ac

c) A commercial vacuum cleaner or blower cleaner;

d)Ah

e)Aw
attach

f) A hqg

iding and bonding

the applicable Material Group, see Table 24;

the applicable Pollution Degrees, see Table 25.
brder to apply Clearance B (controlled overvoltage) clearances, ‘control of over

by providing an overvoltage device or system as an integral partzof the product.

printed wiring boards are identified as having a minimum comparative tracking i
rther investigation, for evaluation to C22.2 No. 0,2'and UL 840.

bpliance of one or more of the followingtypes shall have provision for grounding

appliance intended to be used on™a circuit operating at more than 150 V to ¢
P 4.16.2;

pntral vacuum cleaner;

busehold utilityvactuum cleaner or blower cleaner;

ment;

usehold use floor finishing machine;

voltage shall
This voltage

ndex (CTI) of

round — see

et pick-up’vacuum cleaner, including a household use vacuum cleaner with st¢am-cleaning

g) A cord-connected, portable, utility vacuum cleaner provided with a general-use receptacle as

specifi

ed in the Exception to Clause 4.14.1;

h) An electrified wall valve assembly (see Clause 8.2.7); or

i) An appliance intended to be used outdoors.

Exception: A cord-connected appliance, other than as described in (g), provided with a system of double
insulation as specified in double insulation, Clause 6, is not required to have provision for grounding.

4.16.2 With reference to Clause 4.16.1, a 2-wire appliance intended to operate at a nominal potential of
240 V and any other potential greater than 150 V, shall be provided with means for grounding in
accordance with Clauses 4.16.4 and 4.16.5 unless the marked rating on the appliance is 120/240 V or the



https://ulnorm.com/api/?name=UL 1017 2023.pdf

MARCH 14, 2023 CSA C22.2 No. 243-17 ¢+ UL 1017 59

appliance is otherwise marked to indicate that it is to be connected to a circuit operating at 150 V or less to
ground.

4.16.3 If a grounding means is provided, whether required or not, it shall be in accordance with Clause
4.16.4 and if the appliance is cord connected it shall comply with the requirements in Clause 4.16.5. All
exposed noncurrent-carrying metal parts and all noncurrent-carrying metal parts within the enclosure that
are exposed to contact during any user servicing operation and are likely to become energized shall be
reliably connected to the means for grounding. Hinged or pivoting joints are not considered acceptable for
bonding unless they are provided with an additional conductive connection, such as a bonding jumper.
Rotating motor components that have metal-to-metal bearing surfaces are not required to have additional

means of bonding.

4.16.4 The

a) In
knock

b) In
for ex
4.5.5.

following are considered acceptable means for grounding:

an appliance intended to be permanently connected by a metal-enclosed-wirin
out or equivalent opening in the metal enclosure of the appliance. See€ Clause 4

AN appliance intended to be permanently connected by a honmetal-enclosed v
ample, nonmetallic sheathed cable — an equipment-grounding.terminal or lead
2.2 and 4.5.5.2.4; and

c) In g cord-connected appliance — an equipment-groundingeonductor in the cord.

4.16.5 The
stripes. The

a screw that
or by other e
and a curren
cord is cons
conductor. T
attachment g
appliance m
repair of the

grounding conductor of a flexible cord shall be\green with or without one of

g system — a
5.5.1.1;

iring system,
see Clauses

more yellow

grounding conductor shall be secured to the frame or enclosure of the appliancg by means of

s not likely to be removed during any servicing operation not involving the powe
Huivalent means. A quick-connect terminal-with a detent as a means for latching
[-carrying capacity at least equivalent-fe that of the current-carrying conductors

he grounding conductor shall (be connected to the fixed member of a g
lug, except that the grounding. member of the plug on a portable hand-guided
Yy be of the movable, selfsréstoring type. Servicing as mentioned in this Cl3
bppliance by a qualified sefvice person.

4.16.6 A separable connecting: device provided with a grounding connection shall be

equipment-g

supply circui.

Exception: In
grounding cg

rounding connéction is made before connection to and broken after disconneq

terlocked plugs, receptacles, and connectors that are not energized when th
nnection is made.

r-supply cord,
mating parts
of the flexible

dered to be equivalent means. Soldér alone shall not be used for securing the grounding

rounding-type
or supported
use includes

such that the
tion from the

e equipment-

4.16.7

If an appliance is intended to be grounded and is provided with means for separate connection to

more than one power supply, each such connection shall be provided with a means for grounding.

4.16.8 An appliance marked as being provided with double insulation shall not be provided with a means
for grounding.

4.16.9 A double-insulated motorized nozzle may be employed with a vacuum cleaner having a means for
grounding provided the nozzle is marked in accordance with item 8 of Table 18.

4.16.10 Permanently connected appliances, including central vacuum cleaners, shall have provision for
grounding. Double insulation shall not be used in lieu of grounding.
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417 Protective devices

4.17.1 The screw shell of a plug type fuseholder and the cap end of an extractor post type fuseholder
shall be connected toward the load.

4.17.2 A protective device, such as a fuse, the normal function of which requires renewal or
replacement, shall be in a readily accessible location, other than as noted in Clause 4.17.4.

4.17.3 A protective device shall be wholly inaccessible from outside the appliance without opening a
door or cover.

Exception: Tt
protector, and

4174 The

a) Th
applic

b) The
becau
circuit

417.5 Fuse

FH L. oLl £ H H N L Ll FH ossdt £ 1L
< UfJCIaLHIH rartdic ur a virouit Jrecantcrt, Uic UIJGIalllly oulttvrr ur d luauuauy U,

similar parts may project outside the appliance enclosure.

brotective device mentioned in Clause 4.17.2 need not be in a readily accessible

b appliance, with the protective device shunted out of the cirguit) would co
hble requirements in this standard; and

presence of the protective device would ordinarily be unknown to the user of
5e of its location and the omission of reference to the,device in the operating
diagram, and the like for the appliance.

s shall comply with C22.2 No. 248.1 and UL¢248-1, and the applicable Part 2

No. 248.5 angl UL 248-5). Defined use fuses that comply with C22.2 No. 248.1 and UL 248-1

appropriate G
Exception: El

4176 Fuss
the applicablg

4.17.7 Supp
1077.

Exception: EI

417.8 Grou
C22.2 No. 14

SA and UL standard for the fuse are considered to fulfill this requirement.
bctronic overcurrent protection shallbe evaluated in accordance with Clause 4.1

holders that are accessible to.the user shall comply with C22.2 No. 4248.1, Ul
Part 2 (e.g., C22.2 No. 424829 and UL 4248-9).

lementary protectaorsithat function in that capacity shall comply with C22.2 No

bctronic supplementary protection shall be evaluated in accordance with Clause

nd-fault circuit-interrupters (GFCI) for protection against electrical shock shall
4. 1:and UL 943. The following statement, or equivalent, shall be included as a

the GFCI, or

n instruction in the manual: "Pr he TEST n (then RESET n

rable motor

location if:

mply with all

he appliance
instructions,

(e.g., C22.2
and another

1.4.

4248-1, and

235 and UL

4.11.4.

comply with
marking near

assure proper operation."

ery month to

4.17.9 Appliance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply

with UL 943B

or CSA C22.2 No. 270.

Exception: An ALCI is not considered an acceptable substitute for a GFCI when C22.1 or ANSI/NFPA 70
requires a GFCI.

4.17.10 Equipment ground-fault protective devices shall comply with C22.2 No. 144.1 and UL 1053, and
the applicable requirements of C22.2 No. 144.1 and UL 943.

41711

When required by this end-product standard, an arc-fault circuit-interrupter (AFCI) or leakage-

current detector-interrupter (LCDI) shall be installed as an integral part of the attachment plug or located in
the supply cord within 102 mm (4 in) of the attachment plug.
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4.17.12 Arc-fault circuit-interrupters (AFCI) shall comply with UL 1699 or CSA No. 270.

4.17.13 Leakage-current detector-interrupters (LCDI) and any shielded cord between the LCDI and
appliance shall comply with UL 1699 or CSA No. 270.

4.17.14 Arc fault detection testing shall include the applicable UL 1699 or CSA No. 270 tests required for
cord-type arc-fault circuit-interrupters.

Exception: The carbonized path arc clearing time test is not applicable for LCDIs that are provided with
shielded power-supply cords.

AL l
MUl Ul L

tdoor use requirements of this end product standard.

41715 An
applicable o

mply with the

ralmY| HPN PR | ey £ L H Y alaal £ Fou| laall
VUT PTUVIUTU as PJart utr arir appiarivc mneriiuTu TUT UUTUUUT UST oTiaill U

4.18 Heating elements — Vacuum with steam-cleaning attachment

4.18.1 A he
the applicabl
not be used.

ating element used in a vacuum cleaner with a steam-cleaning attachment sha
b requirements of C22.2 No. 72, and UL 1030 or UL 499. Aluminum sheathed ¢

[| comply with
lements shall

4.18.2 A hq
mechanical g

pating element shall be supported in an acceptable~manner. It shall be prot
amage and contact with outside objects.

bcted against

4.18.3 In d¢termining whether a heating element is acceptably supported, consideration sh
sagging, loogening, and other adverse conditions of thetelement resulting from continuous he

bll be given to
ating.

4.18.4 Appliances intended to heat liquids that:can be inadvertently operated when dry sha
with a proteclive device or devices that will openthe power supply or reduce the power input
element to prevent unsafe temperatures from’being attained when the appliance is operat
voltage under such abnormal conditions. Heating elements shall not be considered as protec

Il be provided
fo the heating
ed at the test
live devices.

4.19 Thermal links

4.19.1
60691.

The

4.19.2 The
the short-cirg

thermal link shall"comply with the applicable requirements of CAN/CSA-E6

thermal link shall be capable of opening the circuit in the intended manner wi

the applianc

uiting-of live parts and without causing live parts to become grounded to the en
is‘connected to a circuit of voltage in accordance with Clause 5.1 and operatg

D691 and UL

thout causing
closure when
d in a normal

position to cause aprormatheating:

4.19.3 To determine compliance with Clause 4.19.2, the appliance shall be operated five times as
described in Clause 4.19.2 with separate thermal links. During this test any other thermally operated
control devices in the product shall be short-circuited. Each of the five thermal links is required to perform
acceptably. During the test, the enclosure shall be connected through a 3-A fuse to a supply conductor not
containing the thermal link.

4.20 Protection against injury to persons
4.20.1 General

4.20.1.1 If the operation and maintenance of an appliance by the user involves a risk of injury to persons,
protection shall be provided to reduce the risk.
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4.20.1.2 When judging an appliance with respect to the requirement in Clause 4.20.1.1, consideration
shall be given to reasonably foreseeable misuse of the appliance.

4.20.1.3 The adequacy of a guard, a release, an interlock, and the like, and whether such a device is
required, shall be determined from an investigation of the complete appliance, its operating
characteristics, and the likelihood of a risk of injury to persons resulting from a cause other than gross
negligence. The investigation shall include consideration of the results of breakdown or malfunction of any
one component, but not more than one component at a time, unless one event contributes to another. If
the investigation shows that breakdown or malfunction of a particular component can result in a risk of
injury to persons, that component shall be investigated for reliability.

me common
eration. See

p edges

4.20.21 An
a risk of injury

enclosure, a frame, a guard, a handle, or the like shall not be.sufficiently sharp|to constitute

to persons during normal maintenance and use.

Exception: This requirement does not apply to a part or portion ofa part needed to perfo
function, such as a pet grooming tool that has an exposed metal-toethed blade.

m a working

4.20.2.2 W
Clause 4.20.7
UL 1439 shal

enever referee measurements are necessary-to determine that a part as entioned in
.1 is not sufficiently sharp to constitute a risk of injury to persons, the method|described in
be used.

4.20.3 Enclpsures and guards
4.20.3.1 Th
to persons s
contact. An o

e rotor of a motor, a pulley, a*belt, a gear, a fan, or other moving part that could
hall be enclosed or provided with other means to reduce the likelihood of
bening in an enclosure .orduard shall comply with either (a) or (b).

cause injury
unintentional

a) For
shall

b) For
shall n

an opening thatchas a minor dimension less than 34.9 mm (1.375 in), such a
ot be contacted by the probe illustrated in Figure 2. See Clause 4.2.5.5 and Ann

an opening-that has a minor dimension of 34.9 mm (1.375 in) or more, such &g
ot be contacted by the probe illustrated in Figure 25 and Figure 26. See Claus

moving part
ex A.

moving part
2 4.2.5.5 and

A

Annex

Exception No. 1. A moving part or portion of a moving part that is necessarily exposed to perform the work
function need not be enclosed but, when necessary, guarding shall be provided.

Exception No. 2: An opening in the integral enclosure of a motor employed in an appliance intended for
commercial use, that is not used in either a hand-held appliance or a hand-supported portion of an
appliance, is acceptable if a moving part cannot be contacted by the probe illustrated in Figure 4.

Exception No. 3: An electronically controlled motor-driven brush that is necessarily exposed to perform its
work function shall be marked in accordance with Clause 11.4.15.

4.20.3.2 During the examination of an appliance to determine whether it complies with the requirements
in Clause 4.20.3.1, a part of the enclosure that can be removed without the use of a tool (to attach an
accessory, to make an operating adjustment, or for other reasons) shall be opened or removed.
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Exception: A part need not be opened or removed if it is marked in accordance with Clause 11.4.14.

4.20.3.3 During the examination of a central vacuum cleaner or a dust extraction system to determine
whether the appliance complies with the requirements in Clause 4.20.3.1, all the attachments and fittings
recommended in the installation manual shall be installed as intended. For a central vacuum marked in
accordance with Clause 11.3.12, the exhaust piping shall also be in place during this examination.

4.20.3.4 With respect to both intended operation of the appliance and reasonably foreseeable misuse, a
moving part that may involve a risk of injury to persons shall be considered with respect to:

a) The degree of exposure necessary to perform the intended function;

b) Thé sharpness of the moving part;
¢) The likelihood of unintentional contact;
d) The speed of the moving part; and

e) The likelihood that a part of the body would be endangered or clothing would become entangled
by thg¢ moving part.

4.20.3.5 Arn enclosure or guard over a moving part shall retain:

a) A part that, because of breakage or other reasons,.cah become loose or can separate from the
moving part; and

b) A fpreign object that can be struck and propelled’by the part.

4.20.3.6 A self-restoring polymeric movable guatd provided in the front of a motorized nozzle (motorized
driven brush) shall self-restore to the fully closed position, shall be marked in accordance with Clause
11.4.32 and ghall be subjected to the following tests. As a results of the tests, the guard shall function as
intended.

a) Ba|l impact test in accordance with Clause 5.19.3;
b) Mald stress-relief distortion test in accordance with Clause 5.21.3; and

¢) Mechanical endurance test consisting of 6000 cycles of operation. One cycle is considered to be
moving the guard-from the fully closed position to the fully open position and then bgck to the fully
closefl position,) The cycle rate shall be a minimum of 6 cycles per minute.

4.20.4 Surface temperatures

4.20.4.1 During the temperature test, Clause 5.8, the temperature of a surface that can be contacted by
the user shall not be more than the value specified in Table 7. If the test is conducted at a room
temperature of other than 25°C (77°F), the results shall be corrected to that temperature.

4.20.4.2 For a vacuum with a steam-cleaning attachment, the temperature of a surface that is likely to be
contacted by the user shall not be more than the value specified in Table 7 when measured in accordance
with the applicable requirements in the Temperature Test, Clause 5.8.

Exception: Accessible surfaces, other than handles or knobs, may have temperatures that exceed those
shown in Table 7 if marked in accordance with Clause 11.4.26.
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4.20.5 Stability

4.20.5.1 A portable appliance of the water-containing type, including a vacuum cleaner with a steam-
cleaning attachment, or the wet pick-up type shall be tested as described in stability, Clause 5.13, and
shall not overturn.

Exception: An upright-type appliance that is hand guided while in use is not required to be tested. An
upright-type appliance provided with facilities for non-hand guided operation, such as a hose, shall be

tested with the appliance arranged for such non-hand guided operation.

4.20.6 Strength of handles

4.20.6.1 AH
appliance wit
handle is atta

4.20.7 Inten

4.20.71 An
parts capable

4.20.7.2 Ea
whether the 4

4.20.7.3 If U
switch shall b

andle used to carry an appliance shall withstand a force of four times the empty
nout damage to the handle, its securing means or that portion of the enclostre,
ched. See strength of handles, Clause 5.20.

locks, switches, and controls

appliance shall be constructed so as to reduce the likelihood ef unexpected opq
of causing injury to persons.

ch function of a multiple-function appliance shall be taken into consideration in
ppliance complies with the requirement in Clause4.20.7.1.

nintentional operation of a switch can result'in a risk of injury to persons, the a
e located or guarded so that such operation is unlikely.

4.20.7.4 With reference to Clause 4.20.7.3, a switch shall be considered to be located or gu

unintentional

a) Mo
switch
in any|
the ap
be as

b) Lo

4.20.7.5 Th

pperation is unlikely if it is:

inted in an upright vacuum.cleaner or motorized nozzle (including the hose or w

weight of the

to which the

ration of any

determining

ctuator of the

arded so that

and) and the

is not actuated when the-appliance is placed on both flat carpeted and noncarpg¢ted surfaces

position in which the rotating brush is accessible for maintenance. During this

examination,

pliance may be moved around on, but is not to be lifted from, the surface. The carpeting shall

Hescribed in Clause 5.2.1.2; or

ated on a‘eanister vacuum cleaner that controls the motorized nozzle.

b actuator of a switch may be guarded by recessing, ribs, barriers, or the like.

4.20.7.6 Automatic-reset types of protective devices shall not be used in appliances if the automatic
restarting of the appliance could result in any risk of fire, electric shock, or injury to persons.

4.20.7.7 The requirement in Clause 4.20.7.6 necessitates the use of an interlock in an appliance if
moving parts or the like are likely to present a risk of injury to persons upon automatic starting of the
appliance. Electromechanical interlock controls shall also comply with Clause 4.11.4.4, and electronic
interlocks shall comply with Clause 4.11.4.

4.20.7.8 The actuator of an interlock shall be located so that unintentional operation is unlikely.

4.20.7.9 Operation of an interlock during use shall not inconvenience the operator so as to encourage
deliberate defeat of the interlock.
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4.20.7.10 An interlock shall not be likely to be defeated by materials that could accumulate during use of
the appliance.

4.20.7.11

a)Da

An interlock shall be such that it can only be defeated by:

maging the appliance;

b) Making wiring connections or alterations; or

c) Usi

4.20.7.12
guard is in p
With the gua

4.20.8 Bloyer Cleaner Impellers

4.20.8.1 TH
abuses likely

4.20.8.2 TH
without partg|
that are visil
would increa

4.20.8.3 THh

without using a device to magnify the area in question, by a person with normal vision

corrected to

4.20.9 Parts subject to pressure — Vacuum with steam-cleaning attachment

42091 A
without burst

a) Fi

provig
relief
b) Fiv

c) Fivi

ng materials that are not readily available.

If an interlock is actuated by movement of a guard, the arrangement shall be such that the

ace when the Interfock 15 1h the position that permits operation of the parts_b
rd removed, the interlock shall comply with the requirement in Clause 4.20.7:8.

e impeller of a blower cleaner shall have the necessary strength and rigidity
to be encountered during normal service.

e blower cleaner shall be tested as described in blower cleaner impeller tests,
of the impeller being ejected from the blower, withoudt cracks or other damage t
le to the naked eye upon inspection, and without‘the occurrence of any other
5e the risk of injury to persons resulting from operation of the blower.

e visual inspection described in Clause¥4:20.8.2 indicates a visual inspecti

normal vision.

part that is subject to steam pressure during normal or abnormal operation s
ng or leaking a pressure equal to the highest of the following that is applicable:

e times the pressure corresponding to the maximum setting of a pressure-r
ed as part of the' assembly, but not more than five times the pressure setting
Hevice provided as part of the assembly.

e times.the pressure setting of a pressure-relief device provided as part of the ag

b times the working pressure marked on the part.

bing guarded.

to resist the

Clause 5.28,
p the impeller
condition that

bn conducted
1x vision) or

hall withstand

ducing valve
f a pressure-

sembly.

4.20.9.2 To determine compliance with Clause 4.20.9.1, two samples of the part shall be subjected to a
hydrostatic-pressure test. Each sample shall be filled with water so as to exclude air and shall be
connected to a hydraulic pump. The pressure shall be raised gradually to the specified test value and shall
be held at that value for 1 min. The sample shall not burst or leak, except as indicated in Clause 4.20.9.3.

4.20.9.3 Leakage at a gasket during the hydrostatic-pressure test is acceptable if it does not occur at a
pressure 40% or less of the required test value.

4.20.9.4 A vessel having an inside diameter of more than 76.2 mm (3.0 in) and subject to steam
pressure generated or stored within the product shall be protected by a pressure-relief device.
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4.20.9.5 The start-to-discharge pressure setting of the pressure-relief device of Clause 4.20.9.4 shall not
be higher than the working pressure marked on the vessel. The discharge rate of the device shall be

capable of rel

ieving the pressure.

4.20.9.6 The pressure-relief device of Clause 4.20.9.4 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 shre

a mini

d)Its
depos

nall have its discharge opening so located and directed that operation of,the d

t moisture on bare live parts or on insulation or components affected)by.moisturg.

4.20.9.7 A pressure-relief device having an adjustable setting is judged.on the basis of

setting unlesg

42098 A

the adjusting means is sealed at a lower setting.

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

constructed t¢ relieve excessive pressures automatically.

4.20.9.9 WH
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intended ope

4.20.10 Flo
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unintentional
the floor swe

ifrgrjs reduced to

evice will not

D
e

ts maximum

ure member

ere a pressure-relief device is required, the control responsible for limiting th¢ pressure in

bll be capable of performing under rated load’for 100,000 cycles of operation, ar
pressure so that it does not exceed 90%-of the relief device setting under any
ation.

pr sweepers

ith reference to Clause4:20.7.3, a switch is considered to be located or gua
operation is unlikely if it is’mounted in the floor sweeper and the switch is not a
bper is placed on both a flat hard surface and flat carpeted surface in any pos

the rotating brush is accessible) for maintenance. During this examination, the floor swe

moved aroun
as described

4.20.10.2
the rotating

f

d on, but is not'to'be lifted from, the surface. For the carpeted surface, the carp
n Clause 5:2.1.2.

the rofating brush is partially exposed for the floor sweeper to perform its work
brushis considered to be a hazardous moving part, the appliance shall b

d the control
condition of

rded so that
ttuated when
tion in which
bper may be
pting shall be

function, and
e marked in

accordance

ith-Clause 11.4.29.

4.20.10.3 A tool shall be required to remove the dirt container of the floor sweeper if removal of the dirt
container exposes the user to:

a) Hazardous moving or rotating part(s); or

b) Any normally enclosed or protected uninsulated live parts or internal wiring.

Exception: A floor sweeper provided with an interlock system that complies with Clause 4.20.10.5 does not
need to comply with this requirement.

4.20.10.4 With reference to Clause 4.20.10.3, a floor sweeper provided with a removable dirt container
that requires a tool for removal shall be marked in accordance with Clause 11.4.30.
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Exception: A floor sweeper provided with an interlock system that complies with Clause 4.20.10.5 is not
required to have this marking.

4.20.10.5 Aninterlock system provided with a floor sweeper shall:
a) Disconnect power to the motor after the dirt container is removed;

b) Disconnect power to any uninsulated live parts or internal wiring that become accessible after
the dirt container is removed,;

¢) Comply with the interlock switch requirements in Clauses 4.20.7.8 — 4.20.7.12;

e) Camply with the interlock switch requirements in Clauses 4.20.7.8 — 4.20-7.42 |after the ball
impagt test in Clause 5.19.3, if the interlock system uses polymeric materials' in‘its cpnstruction. A
floor $weeper provided with a removable polymeric dirt container that is part\of an interlock system
shall jcomply with the ball impact test with the dirt container removedyand with it installed as
intended in the floor sweeper. After the impact testing, there shall be no malfunction gf the interlock
systen.

5 Tests

5.1 Generdl

5.1.1 The appliance shall be subjected to the applicable tests for the type of applipnce and its

application.

5.1.2 Unlegs otherwise specified, the test voltage shall be as specified in Table 8 and mairjtained at that

voltage throy

5.1.3 Anag
whichever re|

514 Fora
(such as a ¢

water at a tefnperature 0f.60°C (140°F).

5.2 Norma

ghout the test.

pliance rated ac/dc or dc-60-Hz shall be tested on direct current or 60 Hz altern
Sults in the most unfavorable operating conditions for the particular test.

bpliances provided with instructions for the user to fill a liquid tank or reservoir
arpet cleaning ‘machine), for the Temperature Test, the tank or reservoir shall

loads

ating current,

vith hot water
be filled with

5.2.1 General

5.2.1.1 Normal load shall be considered to be that load which approximates as closely as possible the
most severe conditions of normal use but is not a deliberate overload. Test loads that have been found to
be close approximations of the most severe conditions of normal use are indicated in Clauses 5.2.2 —
5.2.9 for some common forms of appliances. However, appliances having features not contemplated in
these test procedures may be tested as necessary to meet the intent of these requirements. A
multifunction appliance shall be tested individually for each applicable normal load.

5.2.1.2 The carpet employed for tests shall have the physical characteristics of the level loop test carpet
construction described in ASTM F 655.A carpet that provides equivalent performance characteristics for
the test being conducted may be used in place of this test carpet. The carpet shall be installed over
sponge rubber padding with the physical characteristics described in ASTM F 655. See Annex E for the
specifications.
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5.2.1.3 For the tests, the appliance shall be operated continuously with a clean dust bag or filter, if
provided, in place. For each condition, the appliance shall be operated until constant temperatures are
attained.

5.2.1.4 With the air inlet unobstructed, any device that ensures a flow of air to cool the motor in the event
of a blockage of the main air inlet shall be allowed to operate. With the air inlet blocked, any device that is
adjustable without the aid of a tool, and which ensures a flow of air to cool the motor in the event of a
blockage of a main air inlet, shall be rendered inoperative.

Exception: A mechanical air-flow valve or similar device that complies with the mechanical valve
endurance test in Clause 5.31 shall be allowed to operate during the Temperature test.

5.2.2 Portable vacuum cleaners

5221 The
mean wattag

with an integn
test condition

0 maintain a
ers provided
used for this

vacuum cleaner shall be operated with the air intake closed off sufficiently t

b input to the appliance; see also Clause 5.8.2. For upright type vacutum clear

al port for connection of above floor cleaning tools, this attachment port shall be
See Clause 5.2.2.2.

5.2.2.2 Medgn wattage input is the mathematical average of the wattage input noted with {he air intake

wide open an
until thermal
condition sha
shall not imp
mechanical
functioning. If

d with the air intake completely blocked. All inputs shall be noted on an applia
equilibrium with any detachable hose removed. Ahe wattage input for the i
| be noted 15 — 20 s after the intake has been completely closed off. The meth
bse a mechanical load on the movement of acbrush, if provided. If an appliang
alve that operates under the blocked inlef’,condition, the valve shall be pre
agreeable to those concerned, a non-detachable hose may be removed for th

detachable h¢se shall remain attached if air recirculation could occur.

Exception Nq.

hose shall ren

Exception No
with the endu

5223 Avg
connected to

1: For appliances that cannot be operated with the current-carrying hose g
nain attached.

2: A mechanical air-flow/valve that functions during the blocked inlet condition|
rance test requirements'specified in Clause 5.31.

hce operated
ntake sealed
od of closing
e employs a
vented from
s test, and a

etached, the

shall comply

cuum cleaner intended for use with a motorized nozzle shall be additionally operated while

A motorizedinozzle that is operated as described in Clause 5.2.4.1.

5.2.2.4 A vacuum>cleaner employing a motor-driven brush (or similar device) shall be
he test carpet descrlbed in Clause 5.2.1.2. During operatlon the product sh

operated on
forward and

additionally

Il be moved
provided, it

shall be adjusted in accordance with the instructions prowded with the product to the lowest position for
the test carpet.

5.2.2.5 A vacuum cleaner that has provision to be operated as a blower shall be additionally operated as
specified in Clause 5.2.5.

5.2.2.6 A dust collector shall be operated with the air intake completely opened. When the product
employs a flow-thru type motor, where ventilating air is dependent on the working air flow, the product shall
be additionally tested in accordance with Clause 5.2.2.1.

5.2.3 Central vacuum cleaners

5.2.3.1 A central vacuum cleaner shall be mounted in the intended manner in a 9.5-mm (3/8-in) thick,
black-painted plywood corner alcove consisting of a floor, a 90° wall angle formed by two vertical plywood
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sheets, and an 2.44-m (8-ft) high ceiling with all surfaces of the alcove extending not less than 0.61 m (2 ft)
beyond the physical limits of the appliance. The appliance shall be located as close to the walls and to the
floor or ceiling as its construction will allow unless marked in accordance with Clauses 11.3.10, 11.3.11 or
11.3.12, as applicable. Other than as noted in Clause 5.2.3.2, the exhaust opening shall be pointed in the
direction that results in maximum temperatures on the appliance. The inlet of the central vacuum cleaner
shall be piped 22.9 £7.6 cm (9 £3 in) beyond the alcove. The appliance shall be operated with the air

intake blocked off sufficiently to maintain a mean wattage input to the appliance. See Clause 5.2.2.2.

5.2.3.2

If a central vacuum cleaner is provided with a means for connecting an outdoor exhaust and is

marked in accordance with Clause 11.3.12, the exhaust piping shall be in place during the test described
in Clause 5.2.3.1.

5.2.4 Moto

5241 A
constant ten
simulating nd

height adjus'l‘ment, it shall be adjusted in accordance with the manufacturer's instructions

position for t

5242 For
providing air
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Lized nozzles

notorized nozzle, with a vacuum cleaner attached, shall be operated cont
peratures are reached. While operating, the nozzle shall be moved, forward a
rmal use over a carpet as described in Clause 5.2.1.2. If the motorized nozzle

e test carpet.

motorized nozzles intended as stand-alone devices, the input rating of the va
flow shall not be less than 750W.

orized nozzles intended as stand-alone equipment shall be operated cont
peratures are reached. While operating, the;nozzle shall be moved forward a
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height adjus

position for the test carpet.

5.2.5 Blower cleaners
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connected,

A bjower cleaner and a vacudm cleaner that has provision to also operate as a bl

rmal use over a carpet as described in Clause 5.2.1.2. If the motorized nozzle
ment, it shall be adjusted in accordance with the manufacturer’s instructions

the air intake andyexhaust completely open and without a hose, fitting, o
nless such hose,(fit{ing, or tube is required to activate the blower operation. For

where the cgoling air is dependent on the working air flow, the appliance shall be addition
with the tube or accessory attached to result in the maximum air restriction. Operation shall
constant temperatures.are attained for each condition.

5.2.5.2 A blower cleaner provided with a connector base (motor-attachment plug cap) or a
cord 457-mm (18-in) long or less shall be connected to the source of supply using a 7.62-

nuously until
nd backward,
has a carpet-
to the lowest

cuum cleaner

nuously until
hd backward,
has a carpet-
to the lowest

pwer shall be

blower tube
an appliance,
ally operated
continue until

power-supply
M (25-ft) long

cord set. The cord set shall be the minimum gauge size for use with the product's rating.
5.2.6 Household floor finishing machines

5.2.6.1 Each household floor finishing machine shall be tested on a previously polished composition-tile
surface in the operation for which it is intended that produces maximum intended load for 1 h of continuous
operation, or until constant temperatures are attained, whichever is less.

5.2.7 General-use receptacles

5.2.7.1 For a cord-connected, portable, utility vacuum cleaner provided with general-use receptacle(s) in
which the vacuum and the receptacles cannot be energized at the same time, the vacuum shall be
additionally operated with the receptacles connected to a resistive load equal to the applicable total
receptacle load value given in Table 28; see Note b of Table 28.
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5.2.7.2 For avacuum cleaner where the vacuum and receptacles can be energized at the same time, the
vacuum shall be operated with the receptacle(s) loaded with the intended ampere load; see Clause 11.1.6.

5.2.8 Vacuums with steam-cleaning attachment

5.2.8.1 The normal load for the vacuum mode shall be in accordance with Clauses 5.2.1 and 5.2.2, and
the normal load for the steam-cleaning mode shall be in accordance with Clauses 5.2.8.2 — 5.2.8.6.

5.2.8.2 The test voltage to the steam-cleaning attachment shall be adjusted in accordance with Clause
5.2.8.3. The voltage to the motor operated part of the appliance shall be in accordance with Clause 5.1.2.
The appliance shall be operated contlnuously, unless the appllance has a water reserv0|r that needs to

refilled beforg-ce

the instructio

52.8.3 The

manual as often as needed unt|I constant temperatures are obtalned
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5.29 Floor

5.2.9.1
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sweepers

A floor sweeper shall be operated on the test surfaces described in Clauses 5.2.9.2 — 5.2.9.4.

During operation, the appliance shall be moved forward and backward on the surface simulating normal
use. If the appliance has a height adjustment (e.g. carpet-height adjustment), the height shall be adjusted
in accordance with the manufacturer's instructions to the lowest position for the test surface.

5.2.9.2 Floor sweepers intended for use on a hard surface shall be tested on a previously polished
composition-tile floor.

5.2.9.3 Floor sweepers intended for use on a carpeted surface shall be tested on a carpet as described
in Clause 5.2.1.2.
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5.2.9.4 Floor sweepers intended for use on hard and carpeted surfaces shall be tested on both of the

test surfaces specified in Clauses 5.2.9.2 and 5.2.9.3.
5.3 Leakage current

5.3.1
Clauses 5.3.3 — 5.3.6 shall not be:

a) More than 0.5 MIU for an ungrounded, 2-wire, portable appliance;

b) More than 0.5 MIU for a grounded, 3-wire, portable appliance;

plre a U. VIIU TOI' a grounaed
ment plug rated 20 A or less; or

d) M
doubl

re than that specified in Clause 6.12 for an appliance marked to indicate th
e insulation. See Clause 11.3.8.

Exception: R
element, wh
exceed 0.5

appliance, a
moment the
end of the 5
0.5 MIU, as 4

for a vacuum cleaner with steam-cleaning attachment that. uses a sheath
e in the steam-cleaning mode and during heat-up and cool-down, the leakagé

5 applicable, but shall not exceed 2.5 MIU during a-péeriod of 5 minutes begin
eakage current exceeds 0.5 MIU or 0.75 MIU, or 0,25 MIU or 0.5 MIU, as app
minute period, the leakage current shall not be more than 0.5 MIU or 0.75 MIU, ¢
pplicable.

5.3.2 Leakage current refers to all currents, including capacitively coupled currents,
conveyed befween exposed conductive surfaces of-ah appliance and ground or other expos
surfaces of ah appliance.

5.3.3 All eqposed conductive surfaces shall be tested for leakage currents. The leakage
these surfaces shall be measured to-the’grounded supply conductor individually as well g
where simulteneously accessible and\from one surface to another where simultaneously acc
shall be congidered to be exposed surfaces unless guarded by an enclosure considered
reduce a risk of electric shock:"Surfaces shall be considered to be simultaneously accessil
contacted by(one or both hands of a person at the same time. These measure
apply to terminals operating at extra low voltages that are not considered to involve a risk of €

5.3.4 If a syirface ether than metal is used for the enclosure or part of the enclosure, the le
shall be meapured using a metal foil with an area of 10 by 20 cm (3.9 by 7.8 in) in contact wit
Where the spirface is less than 10 by 20 cm (3.9 by 7.8 in), the metal foil shall be the sanj

The leakage current of a single-phase cord-connected appliance when tested in accordance with

ny a standard

at it employs

Htype heating
e current may

UIU or 0.75 MIU for a grounded appliance, or 0.25 MIU or 0.5 MIU for a doyble insulated

ning with the
icable. At the
r 0.25 MIU or

that can be
bd conductive

currents from
s collectively
essible. Parts
acceptable to
le when they
ments do not
lectric shock.

pkage current
h the surface.
e size as the

surface. The metal foil shall not remain in place long enough to affect the temperature of the appliance.

5.3.5 The measurement instrument shall be as described in UL 101, and if applicable, shall be set to
reaction mode. The measurement circuit shall be as illustrated in Figure 6.

5.3.6 The sample shall be at room temperature at the start of the test. It shall be energized and operated
under conditions of normal load described in Clause 5.2 until thermal stabilization is obtained. Before,
during and after this operation, the leakage current shall be monitored. Appliances with controls for speed,
temperature, and the like shall be tested with such controls in all of their various operating positions. For
the test, the leakage current shall be noted using both positions of switch S2 and with switch S1 both open
and closed.

5.3.7 The grounding conductor of cord-connected equipment shall not be connected to ground except
through the test meter.
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5.3.8 For an appliance employing discharge-path resistors as described in Clause 4.2.5.7, the resistors
shall be shorted one at a time during the test.

5.4 Leakage current following humidity conditioning

5.4.1

A cord connected appliance shall comply with the requirements for leakage current, Clause 5.3,

following conditioning for 48 h in moist air having a relative humidity of 88 +2% at a room temperature of
32.0 £2.0°C (89.6 +3.6°F):

a) The appliance shall be at a temperature just above the test chamber temperature when it is
placed in the humidity chamber;

b) Thd

c) Fol
(that is

d) The
leakag

5.4.2 Thist
removed from

5.4.3 For an
shall be short

5.5 Leakag

5.5.1 During

appliance shall remain in the humidity chamber for 48 h;

owing this exposure, while still in the test chamber, the sample shall be-tested
, switch S1, open);

sample shall then be tested energized, except that the test may be discontind
e current has stabilized or decreased.

bst may be conducted in the humidity chamber or immedjately after the samy
the humidity chamber.

appliance employing discharge-path resistors as, described in Clause 4.2.5.7,
ed one at a time during the test.

b current — Abnormal operating conditions

and after operation as described in\Clauses 5.5.2 — 5.5.4, the leakage current

cord connectéd, vacuum cleaner or motorized'nozzle shall not exceed 5.0 MIU.

5.5.2 For ed
shall be testsd

unenergized

ed when the

ble has been

the resistors

bf a portable,

ch applicable operatingccondition in Clauses 5.5.3 and 5.5.4, each sample of the appliance

d for leakage current-starting with the as-received condition. Following this,

shall be subjé¢cted to each applicable operating condition as described in Clauses 5.5.3 an

being monito

red continuously \for leakage current. The power to the appliance shall be co

bach sample
d 5.5.4 while
ntrolled by a

remote switching device. The-leakage current shall be evaluated using the method describgd in Clauses
5.3.3-5.3.7.
5.5.3 Three[samples of an appliance shall be subjected to the applicable operating conditior} in (a) or (b):

a) For|

an-appliance having a rotating agitator, operation for 30 s with the agitator locke

in place; or

b) For an appliance having a dirty-air-fan system, operation for 30 s with the dirty-air-fan locked in

place.

5.5.4 One sample of an appliance shall be operated for 1 min with the intake port on the body of the
appliance completely sealed off — the port shall be sealed so as not to impede the movement of a brush or
otherwise impose a mechanical friction load on the appliance.

5.5.5 For an appliance employing discharge-path resistors as described in Clause 4.2.5.7, the resistors
shall be shorted one at a time during the test.
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5.6 Starting current

5.6.1 An appliance shall start and operate normally on a circuit protected by an ordinary — not time-delay
— fuse having a current rating corresponding to that of the branch circuit to which the appliance should be
connected. During the test in Clause 5.6.2, the fuse shall not open or an overload protector provided as
part of the appliance shall not trip.

Exception: A time-delay fuse may be used, as provided in Clause 5.6.3.

5.6.2 To determine whether an appliance complies with the requirement in Clause 5.6.1, the appliance

shall be started three times under condltlons of normal load as described in Clause 5.2, W|th the appliance

at room tem
representing
of an automdg

5.6.3 Forth

a) Th
contin

b) Th

the beglnmng of normal operatlon - the beglnmng of the normal operatlng cycl
tic appliance — and the motor shall be allowed to come to rest between successi

e testin Clause 5.6.2, a time-delay fuse may be employed if all of thé\following 3

e construction of the appliance or the nature of its usage is such that it is likeg
ually on the same branch circuit after installation;

e appliance will start and operate normally on a circuit protected by a time-delay

¢) The appliance is marked in accordance with Clause 14.3.5.

5.7 Rating

571 Thei
marked curr
operated ung

Exception N¢.

Nput current in amperes (and watts, ifi<so marked) to the appliance shall not
ent (and wattage) rating by more than plus 10% and minus 15% when the
er normal load conditions, as desctibed in Clause 5.2.

1. See Clause 5.7.3.

Exception N¢. 2: For a vacuum cleaner with a steam-cleaning attachment, the input current

S0 marked) 3
15% when t
Clauses 5.2.

5.7.2 For 4
cleaner-blow
conditions of]

hall not vary from-the marked current (and wattage) rating by more than plus §
e equipment is operated under the steam cleaner normal load conditions, ag
B.2—-5.2.8.6.

multifunction appliance, such as a vacuum-cleaner/motorized-nozzle combina
er, orithe like, the input shall be based on the highest load when tested under
normal load as described in Clause 5.2. See Clause 11.1.3.

er conditions
e, in the case
ve starts.

re met:

ly to be used

fuse; and

vary from the
equipment is

(and watts, if
% and minus
described in

tion, vacuum
all applicable

5.7.3 Single-phase equipment having a rating not exceeding 3 A (and 250 W, if so marked) shall not
exceed the marked amperes (and watts) input by more than 20%.

5.8 Temperature

5.8.1 An appliance shall be tested under the applicable conditions of normal load as described in Clause
5.2, and shall not attain a temperature at any point sufficiently high to constitute a risk of fire, to damage
any materials employed in the appliance, or to exceed the temperature rises specified in Table 9.

5.8.2 For portable vacuum cleaners, the mean wattage to the vacuum cleaner shall be monitored
throughout the normal temperature test and when necessary, the restriction on the vacuum air inlet
(orifice) shall be adjusted to maintain the required mean wattage input. See Clause 5.2.2.1.
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5.8.3 All values for temperature rises in Table 9 are based on an assumed ambient temperature of 25°C
(77°F). Tests may be conducted at any ambient temperature within the range of 10 —40°C (50 — 104°F).

5.8.4

shall be unreeled for the temperature test.

5.8.5

If an appliance incorporates a reel for the power-supply cord, one-third of the length of the cord

If an appliance is obviously not intended for continuous operation, the temperature test may be

conducted so that it will take into consideration the probable intermittent or short-time operation of the

appliance.

5.8.6 Thermal equilibrium or constant temperature shall be considered to exist when three successive

s than 5-min

readings, tak
intervals, indi

5.8.7 Coil 9
resistance m
having a dian
the integrally
on the outer s
rayon, or the

5.8.8 Thern
AWG (0.05 m
common pra
and a potent
measuremen
requirements
ANSI/ASTM §

5.8.9 In usi
The tempera

Where:

:Lg the resistance method, the windings shall be at room temperature at the sta

n at intarvals of 109% of the prn\lir\l |e|y nlapenr] duration of the fnefy but not le

Cate no increase.

I winding temperatures shall be measured by thermocouples or by, using th
bthod. For a thermocouple-measured temperature of a coil of anhalternate-g
neter of 178 mm (7 in) or less and a universal motor, the thermogouple shall be
applied insulation on the conductor. For any other motor, the.thermocouple ma
urface as a wrap that is not more than 0.8-mm (1/32-in) thick)and consists of g
ike — but not of asbestos or similar thermal insulation.

ocouples shall consist of wires not larger than 24 AWG (0.21 mm?) and not sn]
m?). When thermocouples are used in determining temperatures in electrical eq
tice to employ thermocouples consisting of 30.AWG (0.05 mm?) iron and cor]
ometer-type instrument; and such equipment shall be used whenever referee
s by thermocouples are necessary. The thermocouple wire shall confo
specified in the Tolerances on Initial Values of EMF versus Temperaty
F230/E230M.

re rise of a winding shall He-¢alculated from the formula:

R
At 7(k+t1)_(k+ 1)

Atis

tIe temperature rise in °C;

Rist ]

e change-of-
urrent motor
mounted on
y be applied
otton, paper,

aller than 30
uipment, it is
stantan wire
temperature
rm with the
re tables in

rt of the test.

ris the resistance of the coil at the beginning of the test in ohms;

t; is the temperature in °C of the coil at the time resistance "r" is being measured;

t, is the room temperature at the end of the test in °C; and

k is 234.5 for copper, 225.0 for electrical conductor grade (EC) aluminum. Values of the constant k
for other grades must be determined.
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5.9 Severe operating conditions

5.9.1 Extreme operating voltage

5.9.1.1 The appliance shall be operated under conditions of normal load, as described in Clause 5.2,
while connected to the extreme operating voltages (high and low) specified in Table 10. The normal load
shall be established at the test voltage specified in Table 8, then the voltage is adjusted for extreme
operating voltage.During the test, temperatures shall be monitored on the motor. As a result of this
operation, temperatures on motor insulation shall not exceed those specified in Table 9 plus an additional
20°C (36°F) rise.

5.9.2 Cent

5.9.2.1
the windingq of a Class A (105) insulated motor shall not exceed 140°C (284°F), lof a

A central vacuum cleaner shall be operated as described in Clause 5.9.2.2. The

insulated m
190°C (374°

5922 To

it shall be ing

completely ¢
5.10 Abno
5.10.1

5.10.11

51012 O
a risk of fire
any of the fo

a) Ign

b) Th

Genleral

Ed
conditions sp

!

t(I
or shall not exceed 165°C (329°F), and of a Class F (155) insulated motor sh

).

etermine whether a central vacuum cleaner complies with.the’requirement in C
talled and operated as described in Clause 5.2.3.1, except'that the air intake s
osed off and, secondly, completely open.

'mal operation

uipment shall not cause a risk of fire’,or electric shock when operating under
ecified in Clauses 5.10.2 — 5.10.7.

eration under the abnormalcconditions specified in Clauses 5.10.2 — 5.10.6 sh3
r electric shock. A risk of fire or electric shock shall be considered to exist if the
llowing:

ition of the cheesecloth or the tissue paper;

b 3 A fuse connected to earth ground opens;

mperature of
lass B (130)
Il not exceed

ause 5.9.2.1,
hall be firstly,

the abnormal

Il not result in
test results in

c) An
acces

y opening is developed in the overall enclosure that is larger than those
sibility.requirements as covered by accessibility to live parts, Clause 4.2.5; or

permitted by

=~ |
Sl

d) Th

aahlan o nat mahaantb-tha-dial fria valto o st ot oAl + Olo
o AMYMIAlivt UUT O TTUL \JUIIIPIy wWILT e Uicicouuie V\JIquU WILTOWATTU T oL, UIdUOU

5.10.1.3 Following the applicable abnormal condition(s), the sample shall be subjected to the applicable
dielectric voltage-withstand test, Clause 5.11.

5.10.1.4 For the abnormal operation tests specified in Clauses 5.10.2 — 5.10.7, the appliance shall be
connected to a supply circuit protected by a 30-A time-delay fuse. It shall be placed on a white tissue
paper covered softwood surface. A single layer of cheesecloth shall be draped loosely over the entire
product. Exposed noncurrent-carrying metal parts shall be connected to earth ground through a 3-A
nontime delay type fuse. The supply circuit connection shall be such that the maximum potential exists
between the protective device of the product, if any, and the chassis.
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5.10.2 Electronic components

5.10.2.1 A single malfunction (short or open) of any circuit component, such as a resistor, capacitor, solid
state device, and the like, shall not result in an increased risk of fire or electric shock. For a discrete,
multiple (more than two) terminal device, such as a transistor, SCR, triac, or an integrated circuit device,
any combination of terminals taken two at a time shall be open- or short-circuited.

Exception: Abnormal operation testing of multiple terminal circuit devices may be reduced if it can be
determined by circuit analysis that an open- or short-circuit of the terminal(s) is not likely to result in an

increased risk of fire or electric shock.

5.10.2.2 Th

last abnorma

5.10.3 Shor

5.10.3.1 To

dielectric \lr\lfggn withstand-test-described-in-Clause-5-11 nesd-be-conducted

operation test unless it is necessary to replace components after conducting ‘thg
ted electrical contact test

determine compliance with Clause 5.10.1, the electrical contacts/located on the

an electrical attachment shall be short-circuited, and then connected to therappliance as inte

the appliance]
5.10.4 Vacu

51041 Th
automatic ten
5.2.8.5, until
be defeated.
surface. As a

5.10.4.2 Un
most cases, @

is energized. After the short-circuit is made, the appliance shall be energized.
ums with steam-cleaning attachment — Abnormal-dry operation

e vacuum, while in the steam-cleaning mode, shall be operated dry continug

Lltimate results. If provided, low water sensifg circuits not evaluated for reliabi
The steam cleaner part of the vacuum shall be placed on white tissue paper or

ess otherwise indicated, the test shall be conducted in accordance with Cla
ontinuous operation for 7 h will-be necessary to determine the ultimate result.

5.104.3 In
risk of fire if
operation of

nddition to compliance-with Clause 5.10.1.2, the appliance shall be considered
here is any emission of flame or molten metal, other than drops of melted so
e product results in the glowing or flaming of combustible material upon whic

may be placef.

51044 In
in Clause 5.1
current meas

dditionto,eompliance with Clause 5.10.1.2, after having been subjected to the 3
0.4.1s-the appliance shall be considered to involve a risk of electric shock if
ured\between an accessible part and ground is exceeds 5 MIU. The reservoir

result of this test, the appliance shall not increase the risk of fire or electric shock.

nly after the
other tests.

underside of
nded, before

usly, with all

perature controls or protective devices shuntéd out of the circuit, except as noted in Clause

ity shall also
a soft wood

use 5.2.8. In

to involve a
der, or if the
h the product

bnormal test
the leakage
of the steam

cleaner’s liq

d_container shall be filled with the hard-water solution described in Clause 5

12.4.2 in the

intended manner, prior to the leakage current measurement. Water in an amount equal to the capacity of
the container shall be poured into the reservoir and the leakage current shall be measured as quickly as
possible thereafter.

5.10.5 Floor sweepers

5.10.5.1

A floor sweeper shall be operated under the abnormal condition of a stalled-rotor or stalled

armature. The floor sweeper shall be operated continuously until the ultimate results have been
determined. In most cases, continuous operation for 7 h will be necessary to obtain the ultimate results.

5.10.6 Printed wiring boards

5.10.6.1

described in Clauses 5.10.6.2 —5.10.6.4.

To comply with Exception No. 3 of Clause 4.15.1.4, a printed wiring board shall be tested as
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5.10.6.2 During this test, if a printed wiring board trace opens, the gap shall be electrically shorted and
the test continued until ultimate results occur. This applies to each occurrence. If the circuit is interrupted
by the opening of a component, the test shall be repeated two more times using new components for each
test.

5.10.6.3 A sample of the unit employing the printed wiring board shall be connected to its nominal rated
supply circuit as specified in Table 8. A foil trace shall be short-circuited to each of its adjacent traces that
do not have the spacing specified in Table 6 one at a time.

5.10.6.4 The test shall be continued for 1 h or until one of the conditions described in Clause 5.10.1.2(a)
— (c) occurs, or until the branch circuit or a supplementary protective device opens. However, if at the end

of 1 hno co

dition described in Clause 5.10.1.2(a) — (c) occurs, but indications are that su

h a condition

could eventu
5.10.7 Mot

51071 M
with a 1.82 1
supply lead &

5.11 Dieleg

5111 Ang
sinusoidal pg
a test on a

reached duri

a) Be

b) Be
hp, of
perso

c) Be
applid

interf¢rence elimination or arc suppression;

d) Be
hand

e) Be

plly occur, the test shall be continued until ultimate results are obtained (usually.
brized nozzles intended as stand-alone equipment

ptorized nozzles intended as stand-alone equipment shall be connected to the
h (6 ft), 18 AWG SVT power cord with an additional resistance of 7.5 Q in ser
nd operated with the agitator locked.

tric voltage-withstand test

ppliance shall withstand for 1 min without breakdown the application of a 60-I
tential between live parts and dead metal parts*~ or between live parts of oppos
Capacitor as mentioned in (c) — with the _appliance at the maximum operating
ng intended use. Other than as noted in Clause 5.11.3, the test potential shall:

1000 V for an appliance employing amotor rated 1/2 hp (373 W output) or less;

except as noted in (d), an-appliance applied directly to persons or supported by
n,

1000 V, or 1000 Veplus twice rated voltage — depending upon the value of the
d to the appliance as a whole — between the terminals of a capacitor us
2500 V.-for-a wet pick-up appliance that is supported by the body of a person
held; and

as)specified in dielectric voltage-withstand test, Clause 6.13, for an applian

7 h).

oltage supply
es, with each

Hz essentially
ite polarity for
temperature

1000 V plus twice the rated voltage for an appliance employing a motor rated more than 1/2

the body of a

test potential
ed for radio-

but not solely

ce marked to

indicate that it employs double insulation. See Clause 11.3.9.

5.11.2 For applying Clause 5.11.1 to motors not rated in horsepower, reference shall be made to Clause

4.15.1.10.

5.11.3

secondary circuit shall:

a) Be

1000 V if the secondary operates at 51 — 250 V; or

If a transformer or an autotransformer is employed in the appliance, the test potential for the

b) Be 500 V if the secondary operates at 50 V or less, except that this does not apply if the
secondary circuit is supplied from a Class 2 transformer.
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5.11.4 To determine whether an appliance complies with the requirements in Clauses 5.11.1 and 5.11.3,
the appliance shall be tested by means of a 500 VA or larger transformer, the output voltage of which is
essentially sinusoidal and can be varied. Starting at zero, the applied potential shall be increased until the
required test value is reached, and shall be held at that value for 1 min. The increase in the applied
potential shall be at a substantially uniform rate and as rapid as consistent with its values being correctly
indicated by a voltmeter.

5.11.5 With reference to the requirement in Clause 5.11.4, a 500 VA or larger capacity transformer need
not be used if the transformer is provided with a voltmeter to measure directly the applied output potential.

5.11.6 For an appliance employing discharge-path resistors as described in Clause 4.2.5.7, the
connection shall be open-circuited at the point of attachment to the accessible part

5.12 Resisfance to moisture
5.12.1 Watgr spray

51211 An
tested as des

(o]

outdoor use appliance that is not marked as specified in item:3, 5, or 11 of Table 18 shall be

cribed in Clauses 5.12.1.2 and 5.12.1.3:

a) Duning and after the test:
1) There shall be no wetting of any electrical comp6énent; and
2) No water shall enter a compartment housing field-installed wiring; and

b) Aftgr the test:

5.12.1.2 To
5.12.1.1, the

to a water spray for 1 hdwhile operating and 1 h while not operating.

5.12.1.3 Th
the details illy

1) A cord-connected appliance shall comply with the requirements in Clause 5]
current test, except that the test'shall be discontinued when the leakage currg
and

2) An appliance shall (comply with the requirement in Clause 5.11.1, diele
withstand test.

determine whether’a vacuum cleaner complies with the requirements in Clause
Appliance shall be mounted under the apparatus described in Clause 5.12.1.3 &

b water spray apparatus shall consist of three spray heads constructed in acc
strated in Figure 7 and mounted in a water supply pipe rack as illustrated in H

13.1, leakage
nt stabilizes;

ctric voltage-

5 4.2.3.5 and
nd subjected

prdance with
Figure 8. The

water pressure shall be maintained at each spray head at approximately 34 kPa (5 Ibt/in®).

he distance

between the center nozzle and the appliance shall be approximately 1.5 m (5 ft). The appliance shall be
brought into the focal area of the three spray heads in such a position and under such conditions that
water will be most likely to enter, except that consideration shall be given to the normal mounting position.

5.12.2 Wet pick-up

5.12.2.1 A wet pick-up appliance shall be conditioned as described in Clauses 5.12.2.3 and 5.12.2.4.
After the conditioning:

a) There shall be no obvious wetting of any uninsulated live part (see Clause 5.12.2.2);
b) No water shall enter a compartment housing field-installed wiring;

c) The appliance:
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1) If grounded:

i) After the conditioning, shall comply with the dielectric voltage-withstand
requirement in Clause 5.11;

ii) If cord connected, during and after the conditioning, shall not have a leakage
current of more than 5.0 MIU when tested as described in Clauses 5.3.3 — 5.3.7;

2) If double insulated, shall comply with the leakage current and dielectric voltage withstand
requirements specified in Clauses 6.12.1 and 6.19.

512.2.2 Obwous wettlng as mentloned in Clauses 5.12.2. 1(a) and 5.12. 8 1.1 S|gn|f|es wetting by a
stream, spray;—¢ of-we . i viottsty-w - efl during each
test, but does$ not signify wettmg by random drops of water or fluid that may wet the component by chance.

5.12.2.3 A wet pick-up appliance shall be operated while picking-up water as noted in (a), (b) or (c). The
hose end shall be immersed in the water. A float, if provided, shall be defeated:

a) An appliance that discharges water into a compartment that contains electrical|{components,
including the motor windings, shall be operated for 5 min after it begins to discharge water;

b) An|appliance other than as noted in (a) and that is providéd with a float shall be operated until it
has gicked up as much water as its capacity permits as‘evidenced by water discharge from the
exhaust (or other) opening; or

c) Anfappliance other than as noted in (a) and that is-not provided with a float shall b¢ operated for
5 min after it begins to discharge water. The temperature of the motor winding shgll not exceed
140°C¢ (284°F) for Class A motors, 165°C (329°F) for Class B motors, or 190°C (374°F) for Class F
motofs.

5.12.2.4 Awet pick-up appliance employing.double insulation shall be subjected to the two pdditional wet
pick-up test gonditions described in (a) and<(b).

a) The appliance shall be operated as described in Clause 5.12.2.3, except that a float shall not be
defeated and the water shall include a low-sudsing detergent in the amount of 5 g/L{ This solution
shall pe picked up in_a manner to promote sudsing. The test shall also be terminafed if the float
operdtes to seal the vacuum air inlet such that water cannot discharge from the exhaust opening.

b) A float shall‘be-defeated. The appliance shall be operated picking up water from @ level above
the tgp of the.appliance until it has picked up its maximum capacity. The appliance|shall then be
de-erfergized (not disconnected) and the water allowed to continue to siphon for a|period of 5 s
following first evidence of water discharge through the exhaust (or other) opening. The appliance
shall Then be reenergized while simultaneously Tifting the pick-up hose up ouf of the water.
Operation shall be continued until water ceases to discharge through the exhaust opening.

5.12.2.5 When a motorized nozzle intended for wet pick-up use with an extraction-type carpet cleaning
system or an upright-type wet pick-up appliance with a driven brush is operated under each of the
conditions described in Clause 5.12.2.6 or 5.12.2.7, respectively:

a) There shall not be obvious wetting of any uninsulated live part or film-coated wiring; and
b) The appliance:

1) Shall not have a leakage current of more than 0.5 MIU when tested as described in
Clauses 5.3.3 — 5.3.7 during and immediately after operation; and
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2) Shall comply with the dielectric voltage-withstand requirements in Clause 5.11 after

operation.

5.12.2.6 A motorized nozzle of the type specified in Clause 5.12.2.5 shall be operated in a flat-bottomed
vessel filled with water so that a depth of 3.2 mm (1/8 in) of water is maintained. The vessel shall be a size

such that the

nozzle moves about freely; and the motorized nozzle shall be operated:

a) Without a vacuum cleaner attached for 15 min; and

b) With a vacuum cleaner attached until the appliance has picked up as much water as its capacity
holds or for 5 min, whichever occurs sooner.
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m motor:
1) The driven brush shall be operated for 15 min; and
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capacity holds or for 5 min, whichever occurs soonér; and

an appliance other than as noted in (a), the complete appliance shall be operatg
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5.12.4 Overflow

5.12.41

An appliance that employs a liquid reservoir intended to be filled by the user shall be

conditioned as described in Clause 5.12.4.2. During and after conditioning, the appliance shall comply with
Clause 5.12.2.1. The test shall be conducted with the control switch in the on position and switch S1 from

Figure 6 open.

Exception: A product having a reservoir that must be removed to be filled need not comply with this
requirement.

5.12.4.2 The product and reservoir shall be in their intended position for filling of the reservoir. Distilled
water with 0.6 g/L of sodium chloride and 5.4 g/L of a low sudsing detergent shall be poured into the liquid
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reservoir through an orifice 3 per 9.5-mm (8-inches) in diameter until the reservoir is filled to maximum
capacity. Additional solution equal to 15% of the capacity, but not more than 0.47 L (1 pint), shall then be
poured into the reservoir.

5.12.5 Flooding of live parts

5.12.51

The malfunction of a timer switch, a float, or a pressure-operated switch, or the deterioration or

damage of a part of rubber or similar material, such as a boot, diaphragm, seal, or gasket, shall not cause
flooding of the electrical components of an appliance that employs water or other electrically conductive
liquid in its operation.
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D. 2: If a part (such as“a boot, diaphragm, seal, or gasket) is too small to ¢letermine the
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ver

wet \pick-up vacuum cleaner employing double insulation shall be subjected

described in

The part shall
t the sealing

to the tests

latises 5 12 RA’ 51286 R’ and 512 6 6_As a result of the tests:

a) There shall not be obvious wetting of any uninsulated live parts (see Clause 5.12.2.2);

b) The leakage current shall not exceed 5.0 MIU during and after the conditioning when the
appliance is tested as specified in leakage current, Clause 5.3; and

c) The appliance shall comply with the dielectric voltage-withstand, as described in Clause
6.19.1(b).

5.12.6.2 A wet pick-up appliance that is provided with grounding and that is supported by the body of a
person and not solely hand held shall be subjected to the tests in Clauses 5.12.6.4, 5.12.6.5, and 5.12.6.6.
As a result of the tests:

a) There shall not be obvious wetting of any uninsulated live parts (See Clause 5.12.2.2);
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b) The leakage current shall not exceed 5.0 MIU during and after the conditioning when the
appliance is tested as specified in leakage current, Clause 5.3; and

c) The appliance shall comply with the dielectric voltage-withstand test, Clause 5.11, between live
parts and accessible noncurrent-carrying metal.

5.12.6.3 A wet pick-up appliance that is provided with grounding and that is completely supported in the

hand shall be

subjected to the tests described in Clause 5.12.6.5. As a result of the tests:

a) There shall not be obvious wetting of any uninsulated live parts (See Clause 5.12.2.2);

b) The leakage-current shall not exceed 5.0 MIU during and after the conditioning when the

applia
c) The
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appliance shall comply with the dielectric voltage-withstand test, Clause(5.M,

parts and accessible noncurrent-carrying metal.
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5.12.7 Wet Fcrubbing

5.12.7.1
(@)= (c):

After the test specified in Clause 5.12.7.2, a household floor finishing machine shall comply with

a) There shall be no obvious wetting of any uninsulated live part (see Clause 5.12.2.2);

b) No water shall enter a compartment housing field-installed wiring;

¢) The machine:

1) If grounded:

i) After the conditioning, shall comply with the dielectric voltage-wi
Clause 5.11;

thstand test,
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ii) During and after the conditioning, shall not have a leakage current of more than
0.5 MIU when tested as described in Clauses 5.3.3 to 5.3.7; and

2) If double insulated, shall comply with the leakage current test, Clause 6.12, and dielectric
voltage-withstand test, Clause 6.19 (b).

5.12.7.2 A household use floor finishing machine intended for floor scrubbing shall be operated for 15
min in a flat-bottomed container filled with water to a depth of 3.2 mm (1/8 in). The container shall be
sufficiently large so that the product can move freely.

5.12.8 Polymeric fluid-handling components

5.12.8.1 Géneral

5.12.8.1.1 An appliance that employs a polymeric fluid-handling component (PFHC),such as a reservoir,
tank, or tubing, shall be subjected to the test described in Clause 5.12.8.1.2. The test shall pe conducted
with the appliance unenergized and connected to the supply circuit, and then)energized pnd operated
under normad] load conditions. Separate samples may be used for the unenergized and enefgized normal
load conditiohs. See Figure F.1. As a result of the test:

a) There shall be no obvious wetting of live parts, film-coated, wire, or insulation adversely affected
by the fluids used with the appliance. Obvious wetting Signifies wetting by a stream, spray, or
dripping of water or fluid that obviously will be repeated during each test, but dogs not signify
wetting by random drops of water or fluid that may be wetted by chance;

b) No|water shall enter a compartment housing field-installed wiring; and
c) The appliance:
1) If grounded:

i) If cord connected," during and after the conditioning, shall not have a leakage
current of more than 5.0 MIU when tested as described in Clauses p.3.3 — 5.3.8,
except that the test shall be discontinued when the leakage current stabilizes or for a
minimum_of-five minutes after the conditioning.

i) After the conditioning, shall comply with the dielectric voltage-withstand
requirement in Clause 5.11; or

2) If double insulated:

i) If cord connected, during and after the conditioning, shall comply with the leakage
current fest specified in Clause 6.19 (applying Clauses 6.12.7, 6.12.2, and 6.12.4),
except that the test shall be discontinued when the leakage current stabilizes or for a
minimum of five minutes after the conditioning.

i) After the conditioning, shall comply with the dielectric voltage withstand
requirements specified in Clause 6.19.

5.12.8.1.2 To determine if an appliance using a PFHC complies with Clause 5.12.8.1.1, a 6.4-mm (1/4-in)
diameter hole shall be drilled in the PFHC in any location that can result in the solution reaching a live part,
film-coated wire, or insulation. The hole shall then be plugged and the reservoir shall be filled to 50 +5% of
its capacity with the solution described in Clause 5.12.4.2. The plug shall then be removed so that all of
the solution flows out. The component shall be in its intended position and the appliance shall be in the
position that during intended use allows maximum exposure to the solution. For a component, such as
tubing, attached to the output of a pump and the pump itself, the pump shall be operated until the reservoir
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is empty. For machines that are provided with instructions to use other than proprietary fluids, Exception 2
does not apply.

Exception No. 1: If the inside diameter of the tubing is less than 6.4 mm (1/4 in), the size of the hole drilled
in the tubing shall be equal to the inside diameter of the tubing.

Exception No. 2: For a household extraction-type floor cleaning machine, a PFHC intended for use only
with water, that complies with Clause 5.12.8.2, is considered to meet this requirement.

Exception No. 3: For a household extraction-type floor cleaning machine, a PFHC intended to be used

with a proprietary fluid that complies with Clauses 5.12.8.2 and 5.12.8.3 is considered to meet this
requirement. See-also-Clalses-2. ’)’ 122, 7‘/1')’ and Tahle ‘19’ ltem 16

5.12.8.1.3 In the application of Clause 5.12.8.1.2 for a PFHC used in the fluid recoverysystem that does

not come in dgontact with the fluid until the recovery operation, the test shall be conducted a
reservoir shall be filled to 50% of its capacity with the test solution. The sample shall then be g
hard surface ppraying down the test solution and picking it up until the half tank‘of solution is
care to ensurg the maximum amount of fluid put down is picked back up through the recovery
the recovery fank, following this operation, the unit shall be de-energized and the entire conte

5 follows: the
perated on a
used, taking
system. For
nt recovered

in the tank shall be permitted to flow.

5.12.8.2 PFHC used in household extraction-type floor cleaning machines — Mold stregs and
impact testing

5.12.8.2.1 ith reference to Exception No. 2 and 3 of Clause 5.12.8.1.2, if deterioration,
the like of a AFHC can result in the risk of fire or electric.shock, samples of the PFHC shall bg
the following fests. As a result of these tests, there;shall be no leakage such that the applia

breakage, or
subjected to
nce does not

comply with the requirements of Clause 5.12.8.1.1:
a) One sample shall be subjected.to the mold stress-relief distortion test as described in Clause
5.21.3; and
b) Ong sample shall be subjected to an impact test as described in Clause 5.19.2 pr 5.19.3, as
follows:
1) For a floar-supported appliance, the impact test shall be as described in Clause 5.19.3 if
the PFHCocation can be exposed to a blow in normal use. Reservoirs or tanks shall be
subjected.to the ball impact test while empty and in normal use position; or
2):For other than floor-supported appliances, the impact test shall be as described in Clause
5.49.2 with the component in its intended position.
5.12.8.2.2 In determining compliance with the requirements specified in Clause 5.12.8.1.1, the PFHC

shall be placed in its intended position. The appliance shall then be placed in the position that, during
intended use, allows maximum exposure to the fluid. The reservoir or tank shall be filled to its capacity with
the solution described in Clause 5.12.4.2, and a pump, if provided, shall be operated until the reservoir or
tank is empty. If after the conditioning, the test sample is deformed and cannot be properly placed in its
intended position within the appliance, the conditioned PFHC may be placed in a simulated appliance test
sample that provides equivalent exposure to the fluid.

Exception: After the mold stress and impact tests, the evaluation of Clause 5.12.8.2.2 is not required and
the leakage current and dielectric tests are not required if there is no water leakage from the PFHC. To
determine compliance with this exception, the PFHC shall be filled with water to its maximum capacity for
a period of five minutes, and any water leakage determined by observation.
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5.12.8.3 PFHC used in household extraction-type floor cleaning machines for use with
proprietary fluids — PFHC conditioning

5.12.8.3.1 Reservoir, tank, tubing, and similar

5.12.8.3.1.1 With reference to Exception No. 3 to Clause 5.12.8.1.2, if deterioration, breakage, or the like
of a PFHC intended for use with a proprietary fluid can result in the risk of fire or electric shock, samples of
the PFHC shall be subjected to the conditioning described below. As a result of the conditioning and tests,
the appliance shall comply with the requirements of Clause 5.12.8.1.1(a) and (c).

5.12.8.3.1.2 Three samples of the PFHC shaII be subjected to the test specified in Clause 5.12.8.3.1.3.
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The heated test fluid, shall be pumped through the PFHC using a cycle tim¢ of ON (fluid

the pressure
hded position
e test fluid to
br surfaces of

tanks or tubing).

Exception N¢. 1 If-a pump is used for the above conditioning, and the pump ceases to operate before the
completion df the 7 days, the conditioning may be continued by replacing the pump, or by ¢ontinuing the
conditioning using the method in Exception No. 2 until the remaining time of the 7-day conditioning is
complete.

Exception No. 2: As an alternate to the cycled conditioning, the PFHC shall be filled to its maximum
capacity (or to its fill line, if provided) with the heated test fluid for a period of 7 days. The temperature of
the test fluid shall be maintained at the test temperature for the entire 7-day period.

Exception No. 3: As an alternate to the cycled conditioning, three samples of the PFHC shall be immersed
in a boiling solution consisting of three times the recommended concentration of the proprietary fluid for
seven days. The test equipment shall be capable of maintaining the solution at the required concentration
for the entire seven days of boiling conditioning. If more than one fluid is recommended, the fluids with the
highest pH, lowest pH, highest d-limonene, and highest organic solvent (including d-limonene) available
for a given machine shall be employed; see the Exceptions to Clause 5.12.8.3.1.2.
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Exception No. 4: As an alternate to the cycled conditioning, three samples of the PFHC shall be immersed
in a solution consisting of three times the recommended concentration of the proprietary fluid for 1000 h at
a temperature of 10°C (18°F) above the temperature to which the component is subjected, but not less
than 70°C (158°F). If more than one fluid is recommended, the fluids with the highest pH, lowest pH,
highest d-limonene, and highest organic solvent (including d-limonene) available for a given machine shall
be employed; see the Exceptions to Clause 5.12.8.3.1.2.

5.12.8.3.1.4 In determining compliance with the requirements specified in Clause 5.12.8.1.1, after the
conditioning the PFHC shall be placed in its intended position. The appliance shall then be placed in the
position that, during intended use, allows maximum exposure to the fluid. The reservoir or tank shall be
filled to its capacity with the solution described in Clause 5.12.4.2, and a pump, if provided, shall be
operated until the reservoir or tank is empty. If after the conditioning, the test sample is deformed and

cannot be prpperly placed in its intended position within the appliance, the conditionedP

P

placed in a si

Exception: A
current and ¢
compliance w
line, if providsg

5.12.8.3.2 F
proprietary f

5.12.8.3.2.1
with a proprieg]

Clause 5.12.8.3.2.2. If more than one fluid is recommended, the fluids with the highest pH

highest d-limg
be employed
appliance sha

Exception No
appliance tha
the proprietarn

Exception Nd.

fluids with the
For example,
the recomme
Similarly, test
of this requirg

ulated appliance test sample that provides equivalent exposure to the flujd.

ter the conditioning, the evaluation of Clause 5.12.8.3.1.4 is not required ang
ielectric tests are not required if there is no water leakage fronithe PHFC.
ith this exception, the PFHC shall be filled with water to its maximum capacit)
d) for a period of five minutes, and any water leakage determined by observatio

uids — Conditioning and testing

A pump of a household extraction-type floor.eleaning machine that is intende
tary fluid and that employs polymeric fluid-handling parts shall be conditioned as

nene, and highest organic solvent (including d-limonene) available for a given n
for the pump conditioning described in Clause 5.12.8.3.2.2. After the con
[l comply with the requirements in.Clause 5.12.8.1.1.

1: 100% concentration of the proprietary fluid or fluids shall be used for the s
t has a polymeric fluid-handling component, such as a reservoir assembly, that
y fluid.

2: If more than-one fluid is recommended, a single pH solution may be en
highest andfewest pH are between 6 and 8.5 (representing the normal pH in g
testing only-the highest d-limonene content solution meets the intent of this req

ing.only the highest organic solvent content (including d-limonene) solution me
ment'if all of the recommended fluids exhibit pH’s between 6 and 8.5.

FHC may be

the leakage
fo determine

(or to its fill
.

umps used in household extraction-type floor cleahing machines for use with

d to be used
described in
, lowest pH,
nachine shall
ditioning, the

blution for an
contains only

ployed if the
round water).
iirement if all

hded fluids exhibit pH’s between 6 and 8.5 and do not contain higher organic sojvent content.

ets the intent

5.12.8.3.2.2 The pump shall be continuously cycled ON for 8 min and OFF for 2 min for 7 days while
pumping a solution consisting of three times the recommended concentration of the proprietary fluid. The
test fluid shall be heated to a temperature of 10°C (18°F) above the temperature to which the PFHC is
subjected during normal operation, but not less than 70°C (158°F). The pump may be tested in its
intended position separate from the appliance.

5.12.8.3.2.3 For a pump employing a motor with brushes, if the pump ceases to operate in 25 h or less
due to brushes wearing out, the brushes shall be replaced. If the pump ceases to operate after 25 h, but
before the completion of the 7 days, the conditioning shall be considered complete.

5.12.8.3.2.4 In determining compliance with the requirements specified in Clause 5.12.8.1.1, after the
conditioning and testing, the pump shall be placed in its intended position and the appliance shall be in the
position that, during intended use, allows maximum exposure to the fluid. The reservoir or tank shall be
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filled to its capacity with the solution described in Clause 5.12.4.2, and the pump shall be operated until the
reservoir or tank is empty. If the pump is not operable after 25 h, then the appliance shall be operated for
the period of time normally needed for the pump to empty the reservoir or tank.

5.12.8.4 Tubing pressure test

5.12.8.4.1 Tubing described in Clause 4.3.1.4 shall be subjected to a hydrostatic pressure of two times
the maximum pressure for a period of one minute after the conditioning described in Clause 5.12.8.4.2. As
a result of the test there shall be no leaking.

Exception: If there is leaking from the tubing, the tubing sample shall be installed in the appliance. The
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comply with Clause 5.12.8.1.1.

5.12.9 Cledning test

5.12.9.1 Th

e cleaning of an electrical attachment provided with contacts located on the un

posure to the
5.12.4.2, and
| then comply

PWS!

nditioning as

\s an alternative to the tubing pressure test-of Clause 5.12.8.4.1, the following test method

itch S1 of the
hall be placed
led to 50% of
ous positions
sition on the
mple shall be
br test. During
bwing the test
the test, the

Herside of the

attachment

hall not result in a risk of electric thhl(, when tested in accordance with Cla

ses 5.12.9.2

through 5.12

9.5.

5.12.9.2 A sample of the electrical attachment shall be subjected to three simulated cleanings in
accordance with the manufacturer’s instructions. If instructions are not provided, then the sample shall be
subjected to three simulated cleanings of the underside of the attachment in the area of the electrical
contacts using a damp cloth (a cloth that is completely wet but not dripping). Each cleaning shall consist of
10 back-and-forth movements in 10 s.

5.12.9.3 The sample shall be orientated in the position considered worse case (e.g. with the underside of
the attachment facing upwards), while attached to the appliance as intended. During each of the three
simulated cleanings, the leakage current shall be measured in accordance with the applicable leakage
current test (see Clause 5.3 or 6.12) with the appliance connected to the power supply but not energized.
The leakage current shall be measured between metal foil with an area of 10 x 20 cm (3.9 x 7.9 inch) in
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contact with the thermoplastic surfaces nearest the electrical contacts of the sample and the grounded
side of the supply source.

5.12.9.4 Immediately after the three simulated cleanings, the sample shall be orientated as in normal
use, and the leakage current shall again be measured in accordance with the applicable leakage current
test (see Clause 5.3 or 6.12) between metal foil with an area of 10 x 20 cm (3.9 x 7.9 inch) in contact with
the thermoplastic surfaces nearest the electrical contacts of the sample and the grounded side of the
supply source, and then subjected to the applicable dielectric withstand test (see Clause 5.11 or 6.19).

5.12.9.5 The sample shall then be disassembled and examined for the presence of water on electrical

components. There shall be no obvious wetting of any uninsulated live part (see Clause 5.12.2.2).

5.13 Stabilihy

~

5.13.1 An 3
appliance shg
capacity. The

following con

a) The

ppliance as mentioned in Clause 4.20.5.1 shall be subjected to thelsstabil
Il not be energized during the stability test, and shall be filled with water to max
test shall be conducted under conditions most likely to cause the.appliance to
litions shall be such as to result in the least stability:

position of all casters and other movable or adjustable parts, including that

cord r¢sting on the surface supporting the appliance;

b) Th
manuf

c) The

b connection of or omission of any attachment ‘made available or recommse
acturer; and

direction in which the appliance is tipped orthe supporting surface is inclined.

5.13.2 The appliance shall be separately tested.under both of the following conditions:

ity test. The
mum normal
pverturn. The

bf the supply

nded by the

a) Thq appliance shall be positioned at{@n angle of 10° from the horizontal by:
1) Placement on an inclined-plane; or
2) Tipping from an at-rest position on a horizontal plane; and
b) The appliance shall be subjected to a 22-N (5-Ib) pulling force applied at the hose connection
point and parallel to the supporting surface, with the appliance on a horizontal surface and the
wheel$ blocked,
5.13.3 A vapuuntcleaner with a steam-cleaning attachment in which liquid is heated to al temperature
greater than 115%F/(46°C), shall be tested in accordance with Clauses 5.13.1 and 5.13.2, except the steam
cleaner part ofthe-vactum inelined-a S < 5 horizontal.
5.14 Strain relief
5.14.1 When tested as described in Clause 5.14.2, the strain-relief means provided on the power-supply

cord shall withstand for 1 min, without displacement, a force of 156 N (35 Ibs) applied to the cord, with the
connections within the appliance disconnected. The strain relief is not acceptable if, at the point of
disconnection of the conductors, there is such movement of the cord as to indicate that stress would have
resulted on the connections.

5.14.2 A 15.9-kg (35-Ib) weight shall be suspended from the cord and supported by the appliance so that
the strain-relief means will be stressed from any angle that the construction of the appliance permits.
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5.14.3 For the investigation mentioned in the Exception to Clause 4.5.3.2, four samples of the clamp that
have been applied to the cord in the intended manner shall be used. One sample shall be subjected to the
dielectric voltage-withstand and strain-relief tests in the as-received condition. The other three samples
shall be placed in an air oven for 168 h. The oven temperature shall be 10°C (18°F) higher than the
maximum temperature measured on the cord at the strain-relief device under normal operating conditions,
but not less than 70°C (158°F) in any case. The samples, after being conditioned in the oven, shall be
subjected to the dielectric voltage-withstand and strain-relief tests. The value of the applied potential shall
be as indicated in Clause 5.11. The potential shall be applied between the conductors and, if the clamp is
metal, the potential shall be applied between the conductors and the clamp. After cooling to room
temperature, the conditioned samples shall comply with the strain-relief test requirements in Clause 5.14.1
and the dielectric voltage-withstand requirements in Clause 5.11.

5.15 Switches, relays, and similar controls

5.15.1 A switch or other device that controls a motor of an appliance, unless it Hasbeen found to be

acceptable fi
shall perform
and breakin
breakdown (¢
connection s

5152 Tod
5.15.1, the ¢
locked in pos
through a 3-
will be locate
direct curren
parts of the
rupturing cor
that a faster

5.15.3 The
cycle mecha
no electrical

5.15.4 A sample of thetwswitch actuator shall be subjected to 6000 cycles of mechani

without volta

5.15.5 An ¢
test specifieq

pr the application or is interlocked so that it will never break the logked-rotor n
acceptably when subjected to an overload test consisting of 50 cyeles of oper
) the locked-rotor current of the appliance. There shall be no electrical o
f the device or undue pitting or burning of the contacts, and the fuse in t
hall not open.

etermine whether a switch or other control device.€omplies with the requirem

ition. During the test, exposed noncurrent-carrying metal parts shall be conneg
A\ plug fuse, and the connection shall be such*that any single-pole, current-ru
d in the ungrounded conductor of the supply circuit. If the appliance is intend
[, or on direct current as well as alternating current, the exposed noncurrent-g
appliance shall be connected so as’to be positive with respect to a single-
trol device. The device shall be opérated at a rate not more than 10 cycles per n
ate of operation may be employed, if agreeable to those concerned.

flexible thermoplastic switch actuator of a membrane-type switch shall with
nical endurance test as specified in Clause 5.15.4. At the completion of the test
pr mechanical failure-of the flexible switch actuator.

je appliedtothe appliance, at a minimum cycle rate of 6 cycles per minute.

perating control using a power-switching semiconductor shall be subjected to
in'Clause 5.15.1. The control shall be additionally subjected to the 6,000-cyq

notor current,
ation, making
r mechanical
he grounding

ent in Clause

ppliance shall be connected to a grounded supply circuit. The rotor of the motor shall be

ted to ground
turing device
ed for use on
arrying metal
pole, current-
hinute, except

stand a 6000
there shall be

cal actuation,

the overload
le endurance

test specified

mClause 5. 15.6. AS a result—of the endurance test,there shattmot—be

electrical or

mechanical malfunction of a power-switching semiconductor nor opening of the fuse connected to dead
metal parts.

5.15.6 To determine compliance with Clause 5.15.5, the appliance shall be connected to a grounded
power-supply circuit of rated frequency and voltage. During the test, exposed dead metal parts of the
appliance shall be connected to earth ground through a 3-A non-time-delay plug fuse, and the connection
shall be such that any single-pole current interrupting device is in the ungrounded conductor of the supply
circuit. If the appliance is intended for use on direct current, exposed dead metal parts of the appliance
shall be so connected as to be positive with respect to a single-pole, current interrupting device. The
device shall be operated at a rate of 6 — 10 cycles per minute, with an "on" time of one second.
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5.15.7 For the tests specified in Clauses 5.15.5 and 5.15.6, the control shall be mounted in the end-use
product as intended. Each cycle shall consist of starting with the semiconductor in the standby condition,
initiation of the activation circuit, and restoration of the device to the standby condition.

5.16 Cord reel flexing

5.16.1 The supply cord on a cord reel shall withstand a 6000 cycle mechanical endurance test as
specified in Clauses 5.16.2 and 5.16.3 (without voltage applied) as follows:

a) At the completion of the test there shall be no undue abrasion of or other damage to the cord
jacket, breakage of the conductors, or evidence of undue wear of the movable and stationary
contacts; and

b) Afthr completion of the test the appliance shall still function and shall withstand
dielecyric voltage-withstand test.

the specified

5.16.2 The
reel by the au
agrees to a fa

coiled on the
manufacturer

supply cord shall be unreeled for a length of not less than 762 mm (30'in), and rg
tomatic re-reeling action at a rate not exceeding 10 cycles per min, unless the
ster rate.

5.16.3 The

supply cord shall be unreeled in such a direction that the greatest abrasion

to the jacket

occurs, and {o result in as close to a 90° bend in the cord as ¢ractical at the exit from the appliance
enclosure.
5.17 Powernsupply cord flexing
5.17.1 The power-supply cord of a portable appliance shall be subjected to the test specifigd in Clauses
5.17.3 - 5.17]7. As a result of the test, there shall:nét be:
a) Shqrt circuit between the conductors:(see Clause 5.17.2);
b) Brepkage of more than 10% of\the strands of any conductor;
c) Mojement of the cord ‘in its strain relief that indicates that stress has resulted|on the cord
connegtions;
d) Logsening of any:cord guard;
e) Damage to(the cord or cord guard which impairs compliance with this Standard; or
f) Brokenstrands piercing the insulation and becoming accessible.

Exception: This test does not apply to appliances with cord reels. Such appliances are tested in
accordance with Clause 5.16.

5.17.2 With reference to Clause 5.17.1, conductors include grounding conductors. A short circuit
between conductors of the cord is determined when, any time during the test, the current exceeds a value
equal to twice the rated current of the appliance.

5.17.3 The part of the appliance comprising the cord entry, the cord guard, when supplied, and the
supply cord shall be fixed to an apparatus having an oscillating member as shown in Figure 24, so that,
when the oscillating member is at the middle of its travel, the axis of the cord where it enters the cord
guard or cord entry is vertical and passes through the axis of oscillation. The distance A, as shown in
Figure 24, between the axis of oscillation and the point where the cord or cord guard enters the appliance
shall be adjusted so that when the oscillating member moves over its full range, the cord and load make
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the minimum lateral movement. For this test, the cord entry is the last point at which the cord is
permanently attached to the appliance by the manufacturer and which is most likely to flex during use.

5.17.4 The

load shown in Figure 24 shall be 10 N (2.25 Ibf).

5.17.5 The oscillating member shall be moved through an angle of 90° (45° on either side of the vertical),
at a rate of 60 flexings per minute. A flexing is one movement of 90°. The number of flexings shall be:

a) For household use — 10,000 flexings if the cord can be replaced without damaging the
appliance; otherwise 20,000 flexings;

b) For commercial use — 20,000 flexings.

5.17.6 The
flexings.

5.17.7 Duri
voltage shal

cord and its associated parts shall be turned through an angle of 90° after-half

ng the test, the conductors shall be loaded to the rated current of the applian
be applied between the conductors. Current shall not be passed through f

conductor which shall be connected to ground.

5.18

5.18.1  With
upright-type

a) Op
b) No

c) Co
metal

d) No

Internal wiring and interconnecting cord flexing

reference to Clause 4.7.5.5, after being subjected-to the test specified in Clay
acuum cleaner or motorized nozzle shall:

erate as intended,;
have damaged wire insulation that.exposes bare conductor;

mply with Clause 5.11, dielectric voltage-withstand, with the wiring under tes
foil; and

arep

Exception:

at temperature test in accordance with temperature, Clause 5.8.

eakage of no more than 10% of the strands of any conductor of the wiring ro

the handle apd the base.of:an upright-type vacuum cleaner shall be considered to comply wi

5.18.2 A cycle of flexing shall start with the handle in the vertical (stored) position. The hg
rotated until {he .center of the handle grip area is in the position described in (a) or (b), and the

the vertical

osition. The appliance shall remain energized during the test. The number of ¢

he number of

ce. The rated
he grounding

se 5.18.2, an

t wrapped in

t exceed the temperature limit specified in Table 9 for the wiring under test when subjected to

uted between
h item (d).

ndle shall be
bn returned to
cles shall be

as specified i

n Clause 5.18.3:

a) The handle shall be rotated to 78.7 cm (31 in) from the floor; or

b) The handle shall be rotated to its maximum extent.

5.18.3 Household appliances shall be subjected to 9000 cycles of flexing to the position specified in
Clause 5.18.2(a) followed by 1000 cycles of flexing to the position specified in Clause 5.18.2(b).
Commercial appliances shall be subjected to 45,000 cycles of flexing to the position specified in Clause
5.18.2(a), followed by 5000 cycles of flexing to the position specified in Clause 5.18.2(b). The rate of
flexing shall be 6 — 10 cycles per minute, except that a faster rate of flexing may be employed, if agreeable
to those concerned.
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5.19 Physical abuse
5.19.1 General
5.19.1.1 An appliance employing enclosures in accordance with Exception No. 2 of Clause 4.2.1.2, the

Exception to Clause 4.2.1.3, or Clause 5.21, shall withstand the impacts described in Clause 5.19.2 or
5.19.3, as applicable, without occurrence of any of the following:

a) A reduction of spacings below the minimum specified values;

b) Exposure of insulated or uninsulated live parts as determined by accessibility of live parts,
Clause 4.2.5;

¢) Any| other condition that would increase the risk of electric shock; and

d) Any
applia

condition that would increase the risk of injury to persons resulting,from operation of the

nce.

5.19.1.2 Following the applicable impact, metal enclosure parts of the.sample shall con
dielectric voltage-withstand test, Clause 5.11.

hply with the

5.19.1.3 Fo
guard of hazg
this shall be g

enclosure or
b impact test,

a utility vacuum cleaner provided with a float (filter),Cage that serves as an
rdous moving parts, if the cage is dislodged from thie enclosure as a result of thg
onsidered acceptable if the appliance complies with the following:

a) Thq cage is not damaged and retains its originalform;
b) Thg cage is capable of being replaced by the user;
c) Thg appliance is provided with the cautionary marking specified in Clause 11.4.28; gnd
d) Thq appliance is provided with the-instructions specified in Clause 12.5.18.
5.19.2 Drop impact
5.19.2.1 Appliances completely supported in the hand or by the body during use shall withstand being

bositioned so
he hardwood

dropped thre¢ times on a hardwood floor from a height of 0.91 m (3 ft). The sample shall be

that the samy
surface shall
layers of nhom
thick. The ass

le strikes the surface in a position different from those in the other two drops. T
consist(of,a layer of nominal 25-mm (1-in) tongue-and-groove oak flooring mo

Linted on two

inal 19=-mm (3/4-in) fir plywood. The oak flooring shall be 19-mm (3/4-in) by 57-mm (2-1/4-in)

b test.

embly shall rest on a concrete floor, or an equivalent nonresilient floor, during th

5.19.2.2 A wet pick-up appliance that is completely supported in the hand or by the body during use shall
be additionally subjected to the test described in Clause 5.19.2.1 when filled to maximum capacity with
water prior to each drop. For an appliance with separate tanks for clean solution and recovery, only one
tank shall be filled. In determining compliance with Clause 5.19.1(c), the water shall not be investigated as
a condition that would increase the risk of electric shock.

5.19.3 Ball impact

5.19.3.1 Stationary, fixed, or floor-supported equipment shall withstand an impact of 6.8 J (5 ft:Ib) from a
solid, smooth, steel sphere 51 mm (2 inch) in diameter and weighing approximately 0.5 kg (1.18 Ibs) while
the equipment is supported against or on a rigid surface that prevents the equipment from moving as a
result of the impact. The impact shall be applied to any location considered exposed to a blow in normal
use but not to brush caps or the actuating mechanism of switches.
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5.19.4 Brush caps and switch actuators

5.19.41

Accessible motor brush caps and the actuating mechanism of switches and controls shall

withstand a single impact applied by the impactor shown in Figure 9 dropped from a height of 610 mm (2
ft) onto the cap or actuator. As a result of the test:

a) Spacings shall not be reduced below the minimum values specified in spacings, Clause 4.15;

b) Insulated or uninsulated live parts shall not be exposed as determined by accessibility of live

parts,

Clause 4.2.5;

c¢) A switch shall remain mounted (see Clause 4.3); and

d) Far an appliance provided with double-insulation, the double-insulation systém

intact
5.19.5 Defl
5.19.5.1 An
4.2.1.2, or th
5.19.5.2, and

51952 A
installation b

5.19.6 Vibnation test

5.19.6.1
without:

A
a) Ls
prese
b) Re|

Exce}f

requifement in Clausé 11.4.33 need not comply with the vibration test.

5196.2 A
manufacture

ction

appliance employing a metal enclosure in accordance with Exception No.

shall remain

2 of Clause

e Exception to Clause 4.2.1.3 shall be subjected to the deflection test specified in Clause

shall comply with Clause 5.19.1.1 (a) — (d).

orce of 111 N (25 Ibs) shall be applied for 1 min tolany area of the enclosure aq
means of a 12.7-mm (1/2-in) diameter hemisphere.

acuum cleaner intended for R/V or-marine vessel installation shall withstand 12

akage, cracking, displacement, breakage, or damage to components to a
nts a risk of fire, electric shock, or injury to persons; and

Huction of electrical spacings to less than minimum acceptable values.

btion: A product vintended for marine vessel installation marked in accordd

sample, shall be mounted to the platform of a vibration machine in accorda
's installation instructions and connected to a source of rated supply.

cessible after

h of vibration

n extent that

nce with the

nce with the

5.19.6.3 The sample shall be subjected to a variable-frequency vibration test along each of three
rectilinear axes (two perpendicular horizontal axes and a vertical axis) for 4 h in each plane at a peak-to-
peak amplitude (total platform displacement) of 0.51 £0.06 mm (0.020 £0.002 in). The frequency of
vibration shall be continuously varied, at a uniform rate, from 10 to 60 to 10 cycles per second every 4 min.

5.19.7 Shock test

5.19.7.1 A vacuum cleaner intended for R/V or marine vessel installation shall withstand 1000 shock
impacts without:

a) Leakage, cracking, displacement, breakage, or damage to components to an extent that
presents a risk of fire, electric shock, or injury to persons; and

b) Reduction of spacings to less than the minimum acceptable values.
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Exception: A product intended for marine vessel installation marked in accordance with the
requirement in Clause 11.4.33 need not comply with the Shock Test.

5.19.7.2 The sample used for the Vibration Test, Clause 5.19.6, shall be used for this test. The sample
shall be mounted on the platform of a shock machine, as specified in Clause 5.19.6.2, with its center of
gravity as close as possible to the geometric center of the machine platform, and connected to a source of
rated power supply.

5.19.7.3 The sample shall be subjected to 1000 vertical shock impacts, each having a 10 g peak
acceleration [98 m/s? (322 ft/s?)] and a duration of 20 to 25 ms as measured at the base of the half sine
shock envelope.

519.74 Fo
Dielectric Vol

lowing this test, the sample shall be subjected to the Temperature Test, Cladse
age-Withstand Test, Clause 5.11.

5.8, and the

5.19.8 Saltsspray corrosion test (for marine vessel installation)

5.19.8.1 Me
shall be test
subjected for

tal alloys and corrosion-resistant finishes not known to be inherently resistanf to corrosion
bd for equivalence to the materials specified in Clause 4:46. The metal alloys shall be

200 h to the tests described in ASTM B117. The results are acceptable if there]is no pitting,

cracking, or ¢
304 stainless

5.20 Streng

ther deterioration more severe than that resulting from’d similar test on passivated AISI Type
steel.

th of handles

5.20.1 To d¢termine whether an appliance complies\with the requirements in Clause 4.20.6
of the appliance plus a force of three times its weight shall be used. The load shall be unifq
over a 76.2-mm (3-in) width at the center of the handle without clamping. The load shall be s
and gradually increased so that the test valué_is reached in 5 to 10 s and shall be maintain
When more than one handle is furnished on-an appliance, and the appliance is unable to be ¢
handle, the fdrce shall be distributed between the handles. The distribution of force shall be d
measuring the percentage of the appliance weight sustained by each handle with the app

1, the weight
rmly applied
arted at zero
ed for 1 min.
arried by one
etermined by
liance in the
be carried by
s completely
ty with water
rate tanks for
ty with water

5.21.1 Volume resistivity

5.21.1.1 The volume resistivity of the polymeric material shall be:

a) Not less than 50 MQ-cm after conditioning for 40 h at 23 +2°C (73 +4°F) and 50
humidity; and

b) Not less than 10 MQ-cm after exposure for 96 h to moist air having a relative humid
at a temperature of 35 £2°C (95 £4°F).

+5% relative

ity of 90 +5%

Exception No. 1: A polymeric material having a volume resistivity lower than that required may be used ff,
with the enclosure considered to be a noncurrent-carrying metal part, the product complies with the
requirements for spacings in Clause 4.15.
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Exception N

o. 2:

In lieu of volume resistivity, compliance with the end-product leakage-current

requirements (Clause 5.3) is acceptable. Leakage current measurement shall be taken from accessible
surfaces of the polymeric material in question.

52112 Th

e volume resistivity shall be determined in accordance with UL 746A.

5.21.2 Resistance to hot-wire ignition

5.21.21

— see note a of Table 4) when subjected to the hot wire ignition test described in UL 746A.

Exception Neg-

are spaced 1

Exception N
shall comply

a) Th
b) Th
c) Th

5.21.2.2 Fg
longer (PLC

Exception N
are spaced 1

Exception Ni

2.7 mm (1/2 in) or more from the material.

. 2: Materials that do not comply with the minimum HWI requirements 'Specif
with:

b Abnormal overload test, Clause 5.26;

b Glow-wire end-product test, Clause 5.27; or

b UL 746A glow-wire ignitability test as follows:

1) The material shall have a glow-wire flammability index (GWFI) rating o
required glow-wire temperature specified in“JFable 13 of this end-product stg
material shall have a glow-wire ignition.temperature (GWIT) rating of at leas
than the required glow-wire temperature-specified in Table 13 of this end-prog
and

2) The GWFI or GWIT rating shall be in a thickness that is within £0.1 mm (x0
relevant end-product part,-or if the rating is for a range of thicknesses, the
product part shall have athickness within that range.

r a stationary or fixéd appliance, a polymeric material shall resist being ignite
B — see note a of Table 4) when subjected to the hot-wire ignition test.

2.7 mm,(1/27in) or more from the material.

. 25 _Materials that do not comply with the minimum HWI requirements specif]

shall comply

For a portable appliance, a polymeric material shall resist being ignited for 7 s or longer (PLC 4

fmternal wiring,

ed in Table 4

f at least the
ndard; or the
t 25°C higher
uct standard;

004 in) of the
relevant end-

d for 15 s or

. 1: The testineed not be conducted if the electrically live parts, including all internal wiring,

ed in Table 4

\with:

a) The Abnormal overload test, Clause 5.26;

b) The Glow-wire end-product test, Clause 5.27; or

c) The UL 746A glow-wire ignitability test as follows:

1) The material shall have a glow-wire flammability index (GWFI) rating o

f at least the

required glow-wire temperature specified in Table 13 of this end-product standard; or the
material shall have a glow-wire ignition temperature (GWIT) rating of at least 25°C higher
than the required glow-wire temperature specified in Table 13 of this end-product standard;

and
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2) The GWFI or GWIT rating shall be in a thickness that is within £0.1 mm (£0.004 in) of the
relevant end-product part, or if the rating is for a range of thicknesses, the relevant end-
product part shall have a thickness within that range.

5.21.3 Mold stress-relief distortion

5.21.3.1 Conditioning of the appliance as described in Clause 5.21.3.2 shall not cause softening of the

material as determined by handling immediately after the conditioning, nor shall there be shrinkage,
warpage, or other distortion of the enclosure, as judged after cooling to room temperature, that results in
any of the following:

a) Reduction of spacings between uninsulated live parts of opposite polarity, uninsulated live parts

and a
less th

b) M4
acces

c) Ca
strain-

tcessible noncurrent-carrying or grounded metal, uninsulated live parts and the
an the minimum specified values specified in spacings, Clause 4.15;

king uninsulated live parts or internal wiring accessible to contact ‘as de
Sibility to live parts, Clause 4.2.5;

Ising a condition that results in the appliance not complying with the powe
relief requirements in Clause 5.21.6.1, if applicable; or

enclosure to

termined by

-supply-cord

d) Defeating the integrity of the enclosure so that mechanical protection in accordance with Clause

4.21i

Exception: TH
or for low-pre

5.21.3.2 On
maintained a
material mea
remain in the
sample shall

5.21.4 Imps3

52141 Th
5214.2 Ea
temperature
the unit is still

5 not afforded to internal parts of the appliance.

e conditioning described in Clause 5.21.3.2 is ot required for rigid thermosett
ssure foamed molded parts.

e sample of the complete appliance-shall be placed in a full-draft circulat
a uniform temperature at least 10°C (18°F) higher than the maximum tempg
sured under normal operating conditions but not less than 70°C (158°F). The
oven for 7 h. After its careful_réemoval from the oven and return to room tem
be investigated for compliance with Clause 5.21.3.1.

ct
e appliance shall be subjected to the applicable impact described in Clause 5.19

Ch of thrée samples of an appliance intended for outdoor use shall be
bf minus-35.0 £2.0°C (minus 31.0 £3.6°F) and maintained at this temperature f
cold, the samples shall be subjected to the applicable impact described in Claus

ing materials

ing air oven
rature of the
sample shall
perature, the

cooled to a
or 3 h. While
e 5.19.

Exception: For an appliance marked in accordance with Item 3, 5, or 11 of Table 18, the conditioning
temperature shall be 0 £2°C (32 £3.6°F).

5.21.5 Severe conditions

52151 An

appliance shall be conditioned as described in Clause 5.21.5.3 and:

a) During conditioning, there shall be no:

1) Flaming of the material upon which the appliance is placed or with which it is

2) Ignition of the enclosure material; and

draped, or


https://ulnorm.com/api/?name=UL 1017 2023.pdf

MARCH 14, 2023

CSA C22.2 No. 243-17 ¢+ UL 1017

97

b) After conditioning, the appliance shall comply with the mold stress-relief distortion requirements
in Clause 5.21.3.1 (a), (b), and (d).

5.21.5.2 For an appliance conditioned as described in Clauses 5.9.1.1 and 5.21.5.3 (b) and (c), the no-
load current input to the appliance shall not be greater than 150% of the no-load current input of the
appliance measured on an unconditioned sample.

5.21.5.3 An appliance shall be subjected to the applicable conditions in (a), (b), or (c):

a) An appliance that employs a motor, the only function of which is to move air, shall be conditioned
as noted in Clause 5.21.5.4;

b) An
as sp

c) An
testeq

52154 A
white tissue
sample shall
the air inlet g
accommodat

Exception: R
not be condu

5.21.5.5 Du

a)A
temp

b)At

appliance that employs a motor to perform a function other than to move air,s
pcified in Clause 5.9.1.1; or

appliance that employs a dual-purpose motor, one function of which/is t6 moy
as noted in Clauses 5.9.1.1 and 5.21.5.4.

appliance as described in Clause 5.21.5.3 (a) and (c) shalkhe placed on a g
paper on a softwood surface and shall be draped with a single layer of che
be operated for a period of 7 h with the air intake completely open and for a per
ompletely blocked. During the open inlet condition, a-hole shall be cut in the ¢
e the vacuum air inlet. A separate sample may be dsed for each condition.

pr a product that employs a flow-through typé.vacuum motor, the open inlet ¢
cted.

ring the conditioning mentioned in Clauses 5.21.5.2 - 5.21.5.4:

otor-protective device may be:fetained in the circuit if it complies with the req

rrature and endurance underlocked-rotor conditions in C22.2 No. 77 and UL 10

emperature-sensitive device, such as a thermostat, may be retained in the circui

1) Complies withithe requirements for an automatically resetting or mar
appliance temperature limiting controls in C22.2 No. 24 and UL 873, wit
appliance cenirol endurance level of 6000 cycles;

2) Has an acceptable electrical rating for the load controlled; and

3)Complies with the requirement in Clause 4.9.3.5.

all be tested

e air, shall be

ingle layer of
psecloth. The
od of 7 h with
heesecloth to

bndition need

uirements for
D4-3.

provided it:

ual resetting
N a minimum

c) A mechanical air-flow valve that functions during the blocked inlet test of Clause 5.21.5.4 shall
comply with the endurance test requirements specified in Clause 5.31.

Exception No. 1: A temperature limiter that complies with CAN/CSA-E60730-2-9 and UL 60730-2-9 and is
Suitably rated for the voltage, current, and load it controls, and has been evaluated as a Type 1C (control
for microinterruption) or for manual action, with 6000 cycles of endurance, is considered to comply with the
requirements of UL 873 as specified in item (b) above.

Exception No. 2: An electronic temperature control that complies with Clause 4.11.4 is considered to
comply with this requirement.
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5.21.6 Strain-relief after mold stress-relief distortion

5.21.6.1 After the test samples have cooled to room temperature following the oven

conditioning

described in Clause 5.21.3, the sample shall be subjected to the strain-relief test, Clause 5.14, and shall

comply with the requirements.
5.21.7 Abnormal operation — Polymeric enclosure parts

5.21.71

When tested as described in Clause 5.21.7.2, there shall be no ignition of the enclosure

material or exposure of live parts. There shall be no ignition of the combustible material that the appliance
is placed on or draped with as a result of emission of flame through other than existing openings.

5.21.7.2 The appliance shall be operated under the conditions of abnormal operat
appropriate for the product, such as stalled-rotor operation. During the test, the appliance
white tissue paper on a softwood surface. A single layer of cheesecloth shall be draped o
appliance and the appliance shall be operated continuously until the ultimate results
determined. Ih most cases, continuous operation for 7 h may be necessary to.obtain the ulti
The simulated abnormal conditions shall be imposed one at a time. A _new sample may
evaluate any|or all conditions of abnormal use. With respect to ignition of the cheesecloth

on that are
shall rest on
er the entire

have been
mate results.
be used to
br supporting

mes from the
be continued

surface, flamés emitted from existing openings shall be disregarded. However, sustained fla
appliance shall not be extinguished. The cheesecloth shall be removed and the test shall
until ultimate fesults have been determined.

5.21.8 Expgsure to ultraviolet light
521.8.1 Ag

outdoors and
when expose

olymeric material used for the enclosure of'an electrical appliance that is intended to be used
is not marked per Item 3, 5, or 11 of;Table 18 shall be acceptably resistant tq degradation
i to ultraviolet light.

5.21.9 Crushing resistance

5.21.9.1 Stg
described in (

tionary and fixed appliances shall withstand a 1-min application of the cn
Clause 5.21.9.2 without resulting in any of the following:

ushing force

a) Reduction of spacings below the minimum values specified in Clause 4.15;

b) Acgessibility to.contact of uninsulated live parts of internal wiring;

¢) Sugh breakage, cracking, rupture, and the like as to adversely affect the insulation; ¢r

d) Pr
intended use of the appliance.

uction of any other condition that would increase the risk of electric shock or fire during the

5.21.9.2 Three samples of an appliance shall be backed on the mounting side by a fixed rigid supporting
surface. The crushing force shall be applied to the side opposite the mounting surface, and by flat surfaces
each 102 by 254 mm (4 by 10 in). Each force applicator shall exert 45.4 kg (100 Ibs) on the sample. As
many applicators shall be applied as the sample can accommodate on the surface opposite the mounting
surface, based on an arrangement of applicators as indicated in Figure 10.

5.21.10 Thermal aging

5.21.10.1 A material used for the enclosure shall be resistant to thermal degradation at the maximum
temperature to which it is exposed during normal use of the appliance. The thermal-aging characteristics
of the material shall comply with one of the following:
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a) The material shall have a relative temperature index, based on historical data or a long-term
thermal aging program, in accordance with C22.2 No. 0.17 and UL 746B, which indicates
acceptability for use at the temperature involved; or

b) The polymeric material may be considered appropriate from a thermal-aging standpoint if the
maximum temperature to which it is exposed during normal use of the appliance does not:

1) Exceed 80°C (176°F) for an attended, intermittent-duty household use appliance;

2) Exceed 65°C (149°F) for any other portable appliance; and

3) Exceed 50°C (122°F) for all other appliances.

5.22 Polynleric materials used as structural support

5221 An

cleaning bru
breakage co
in Clause 5.1
the applianc
applicable in

Exception: T
belt-driven p

5.23 Adhe:
5.23.1
5.23.1.1 An
5.23.2 — 5.2

atmosphere

5.23.1.2 S
fabrication, s

bppliance that employs a polymeric material for the structural support” of a

ild result in excessive overload of the motor, shall be subjected to\the impact t
9.2 or 5.19.3 and the mold stress-relief distortion test, Clause £.21.3. As a resul
shall have an input current not greater than 150% of,the) current measurg
but test conducted on the unconditioned sample with the airsintake open.

a)

-

his requirement does not apply to polymeric material/ used for the support of
brt if stalling of the part will not result in stalling ofthe motor.

Sives

General

adhesive as mentioned in Clause 4.2.4 shall be subjected to the tests specifi
3.6. Unless otherwise spegcified, all testing shall be conducted in a standz
bt 23.0 £2.0°C (73.4 £3.6°F)and 50 +5% relative humidity.

ecimens shall be prepared that represent the use of the adhesive in the applica
urface preparation, and the temperature and pressure application during bondin

5.23.2 As-received test

5.23.21 Tw
humidity of 5

D.£5% prior to testing.

motor-driven

5h, @ motor bearing, or the like, including part or all of an enclosure, where dgterioration or

psts specified
t of each test,
ed during the

bearings of a

ed in Clauses
rd laboratory

ion, including
.

entysspecimens shall be conditioned for 40 h at 23.0 £2.0°C (73.0 £3.6°F) and a relative

5.23.2.2 The specimens shall be subjected to applicable tests to determine the value of the bond-
strength in the as-received condition. Specimens that break at an obvious flaw remote from the adhesive
line shall be discarded and a retest conducted. The average value of the bond-strength shall be computed.
This value shall be used for comparison with values for bond-strength after the environmental conditioning
described in Clauses 5.23.3 — 5.23.6.

5.23.3 Effe

5.23.3.1

ct of temperature

Ten specimens shall be conditioned for 1000 h at the oven temperature taken from the

respective thermal-endurance-profile line in Figure 11, where the temperature index T is the measured
normal operating temperature (see Clause 5.8) of the adhesive, but not less than 60°C (140°F).
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Exception No. 1: On the same thermal-endurance-profile line in Figure 11, a shorter or longer time at a
higher or lower temperature respectively may be employed if agreeable to all concerned, but a period no

less than 300

h shall be used.

Exception No. 2: A motor that complies with any of the following standards need not be subjected to the
tests in Clause 5.23:

a) UL

1004-1; or

b) C22.2 No. 77 and UL 1004-2; or

¢) C22.2 No. 77 and UL 1004-3.

Exception Ng
this test.

5.23.3.2 Aft
determine th

unconditioned value.

. 3: A double insulated motor subjected to Clauses 6.16 and 6.17 need naty bé)

er the conditioning, the specimens shall be brought to and tested.at room te
e bond-strength values. The average conditioned value shall\be at least

subjected to

mperature to
50% of the

mperature to

5.23.4 Effe¢t of humidity

5.23.4.1 Ten specimens shall be conditioned for 7 days at 95 100% relative humidity at 60 +1°C (140
+1.8°F).

5.23.4.2 After the conditioning, the specimens shall.be brought to and tested at room te

determine th

unconditioned value.

5.23.5 Effe(
5.23.5.1

11.

5.23.5.2 Aft

determine th
unconditione

5.23.6 Effeq

Tem specimens shall be subjected to three complete cycles of the conditioning indig

J

e bond-strength values. The average\conditioned value shall be at least

tt of cyclic conditions

br the conditioning; the specimens shall be brought to and tested at room te
bond-strength values. The average conditioned value shall not be less thar
averagedvalue.

.t of cold

50% of the

ated in Table

mperature to
50% of the

5.23.6.1

There shall be no visual signs of cracking or chipping of the bond between the two adhered

parts of the specimens after conditioning for 24 h at minus 35 +1°C (minus 31 +1.8°F) for outdoor-use
applications and at 0 +1°C (32 %1.8°F) for indoor-use applications. At least six specimens shall be
subjected to the cold conditioning.

5.24 Thermoplastic motor insulation systems

5.24.1 General

5.24.11

Motors that employ thermoplastic materials to electrically isolate the windings and similar live

parts from other live parts or noncurrent-carrying metal parts shall be subjected to the tests in Clauses
5.24.2 and 5.24.3.
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Exception No. 1: A motor that serves to move air only with a direct mounted fan need not be subjected to
the test in Clause 5.24.3.

Exception No. 2: A motor that complies with any of the following standards need not be subjected to the
tests in Clause 5.24:

a) UL 1004-1; or
b) C22.2 No. 77 and UL 1004-2; or

¢c) C22.2 No. 77 and UL 1004-3.

Exception N¢.
this test.

be subjected to

5.24.2 Abnormal conditioning

5.24.2.1 THe motor shall be subjected to the abnormal conditioning described in Clause|5.24.2.2 and
shall comply jwith all of the following conditions:
a) The 3-A fuse shall remain intact; and
b) The material under test shall withstand, without breakdown, the dielectric voltage-withstand
potential specified in Clause 5.11 immediately following the conditioning specified in Clause
5.24.2.2 and with the 3-A fuse removed from the cirguit.
5.24.2.2 THe motor shall be operated with the armature locked until ultimate results have been
determined ¢r for 7 h, whichever occurs first. Noncurrent-carrying metal parts of the motor that are
insulated by [the material under test shall be connected to ground through a 3-A, quick-act|ng, plug type
fuse.

5.24.3 Running overload

52431 TH
twice the ng
conditioning

a) Th
syste

b) Th

ermoplastic insulating. material employed in motors with a stalled-rotor curren
rmal operating_current shall comply with all of the following after the ove
Hescribed in Clauses 5.24.3.2 and 5.24.3.3:

e 3-A fuse/sshall not rupture as a result of deterioration of the thermoplastic md
m undertest; and

e, thermoplastic material under test shall comply with the dielectric voltage-V

greater than
rload-burnout

tor insulation

vithstand test

desc

bedmClause 5-ttimmediatety fottowing the overfoad-burnout conditioning:

Exception: A double-insulated appliance shall be tested in accordance with overload test on motors,
Clause 6.17.

5.24.3.2 For vacuum cleaners and blower cleaners, each of three samples of the motor shall be
subjected to operation at normal load for 1 h. Immediately following operating at normal load, the load
shall be increased in steps of 10% of the rated current for each of four successive 1-h periods, followed by
two 1/2-h periods, followed by eight 1/4-h periods, followed by such additional periods of 5 min until the
motor burns out. During the test, noncurrent-carrying metal parts of the motor that are insulated by the
material under test shall be connected to ground through a 3-A, quick-acting fuse.

5.24.3.3 For household use floor finishing machines, each of three samples of the complete product shall
be subjected to operation at no load for 1/2 h, immediately followed by operation at normal load for 1/2 h.
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Immediately following this, the load shall be increased in steps of 10% of the rated current for each of four
successive 1-h periods, followed by two 1/2-h periods, followed by eight 1/4-h periods, followed by such
additional periods of 5 min until the motor burns out. During the test, noncurrent-carrying metal parts of the
motor that are insulated by the material under test shall be connected to ground through a 3-A, quick-
acting fuse.

5.24.4 Thermal aging

5.24.4.1 A polymeric material employed in a Class 105 (A) motor insulation system in accordance with
Exception No. 1 to Clause 4.9.1.9 shall be aged for the amount of time corresponding to an aging
temperature that appears on the Class 105 (A) system response shown in Figure 12. The motor insulation
system shall _cool to room temperature and the applicable dielectric voltage-withstand requirements
specified in Qlause 5.11 shall be applied between live parts and noncurrent-carrying metal-parts that are
isolated from ach other by the material under consideration.

5.25 End-product arc resistance

5.25.1 A polymeric material employed in accordance with Exception No. 240 Clause 4.8.2 shall be tested

as specified if Clause 5.25.2. There shall be no ignition:
a) Within 15 arcs for materials classed V-0;
b) Within 30 arcs for materials classed V-1, and V-2; or

¢) Witlin 60 arcs for materials classed HB.

5.25.2 The

not be a pe
potential betwy

lammability ratings are in accordance with"C22.2 No. 0.17 and UL 94. In additig
rmanent conductive carbon path judged by application of a dielectric volta
een the live part and the adjacent part of different potential, as required in diele

withstand, Clause 5.11.

5.25.3 The
power factor.
shall be esta
arc shall be u
between the

current for the arcing test shall be based upon the normal load-current rating 2
The voltage used for the test shall be equal to the available voltage at the live
blished between the.live part and any adjacent part where breakdown is likely
sed to attempt tolighite materials forming parts of the enclosure or to ignite mat
parts of different/potential. The arc shall be established by means of a coppe

steel conduc
across the s
separations
5.26 Abno

5.26.1

ive probe,.Fhe conductive probe shall be used to create arc tracking or a ca
rface of-the insulating material at the rate of 40 arc separations per minute. (A
r mintite’may be used if 40 arc separations per minute is not practical.)

n, there shall
ge-withstand
ctric voltage-

nd minimum
part. The arc
0 occur. The
brials located
r or stainless
bon build-up
ate of 30 arc

d

A polymeric material employed in accordance with Exception No. 3 to Clause 4.8.2 shall be

capable of withstanding the temperatures that are generated during or as a result of passing the abnormal
currents through the live parts that are in contact with or within 0.79 mm (1/32 in) of the insulating material
without ignition, undue distortion, or melting of the material being evaluated. The value of the abnormal
current and the time shall be as specified in Table 12. See Clauses 5.26.2 and 5.26.3.

5.26.2 If there is no overcurrent protective device provided as part of the equipment or it cannot be relied
upon, evaluation shall be based upon the available energy to the end-product using percentages of the
intended branch-circuit overcurrent device, but not less than a 30 A normal-acting protective device.

5.26.3 If an overcurrent protective device is provided as part of the equipment, it shall be relied upon only
if the device is not user-serviceable unless substitution of a device with a higher-rated value is unlikely due
to keying or other constructional features.
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5.27 Glow-wire end-product test

5.27.1 A polymeric material employed in accordance with Exception No. 4(b) of Clause 4.8.2 and
Exception No. 2(b) of Clauses 5.21.2.1 and 5.21.2.2 shall be capable of withstanding the effects of an
electrically heated wire as described in the glow-wire end-product test (GWEPT) specified in C22.2 No.
0.17 and UL 746C.

5.27.2 The specimen is considered to have satisfactorily withstood the glow-wire end-product test if
either:

a) There is no ignition; or

b) All{fflaming and glowing of the part and the flaming particle indicator ceases within 30 £1 s after
remoyal of the glow-wire. The results are not acceptable if the part or the flaming)patticle indicator
are completely consumed.

5.27.3 Thelglow-wire temperature shall be as specified in Table 13 of this end<product standgard.
5.28 Blower cleaner impeller tests
5.28.1 General

5.28.1.1 A plower cleaner shall withstand the test described.in*Clause 5.28.2, without occyrrence of any
of the following:

a) Pafts of the impeller being ejected from the blower;
b) Cracks or other damage to the impeller that are visible to the naked eye upon inspection;

c) Any other condition that would increase the risk of injury to persons resulting from operation of
the appliance.

5.28.2 Overspeed

5.28.2.1 A plower cleaner provided with a series motor shall be operated while set to its highest speed at
a voltage equial to 1.3 times the rated voltage for 1 min.

Exception: This test isnot applicable for battery-operated blower cleaners.

5.28.2.2 A plower cleaner provided with a series motor and thermoplastic fan shall also b¢ subjected to
the test in Clatse-52821sfter-thefollowingoven—conditioning—One—sampte—of-the—ecomptete appliance
shall be placed in a full-draft circulating air oven maintained at a uniform temperature at least 10°C (18°F)
higher than the maximum temperature of the material measured under normal operating conditions but not
less than 70°C (158°F). The sample shall remain in the oven for 7 h. After its careful removal from the
oven and return to room temperature, the sample shall be tested in accordance with Clause 5.28.2.1 and
then investigated for compliance with Clause 5.28.1.1.

Exception: This test is not applicable for battery-operated blower cleaners.
5.29 Integral insulation

5.29.1 Samples of a wound component, stator, or rotor having integral insulation (e.g., epoxy coating) in
lieu of slot liners, for use in machines rated 250 V and less, shall be subjected to the tests described in
Clauses 5.29.2 through 5.29.7.
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5.29.2 The components shall be subjected to a dielectric strength test of 1000 V for 1 min without
breakdown, except that where the wound component is for use in machines rated above 250 V, the
components shall be subjected to a dielectric strength test of 1000 V plus twice the rated voltage for 1 min
without breakdown.

5.29.3 The samples shall be subjected to one of the following conditioning cycles, and then followed by a
conditioning of 24 h at 30°C (86°F) at a relative humidity of 80 to 90%. A temperature tolerance of +2°C
(£3.6°F) shall be permitted:

a) 24 h at 175°C (347°F) for Class A;

b) 24 h at 200°C (392°F) for Class B; or

c) 24 tln at 220°C (428°F) for Class F insulation.

5.29.4 The gonditioning cycle described in Clause 5.29.3 shall be repeated oncesand then
shall be immersed in a hard water solution of 0.5 g of calcium sulphate (CaSO,).per liter of g
for 24 h at a temperature of 25 +2°C (77 +3.6°F).

the samples
istilled water

5.29.5 The
+9°F) with a

5.29.6 The
withamax R

5.29.7 The

samples shall be air dried in an essentially draft-free area fornot less than 7 h a
nax RH of 50%.

nsulation resistance of the samples shall be measured using 500 Vdc at 20 5
H of 50%. The insulation resistance shall be not less than 500 kQ.

Hielectric strength test described in Clause 5.29.2 shall be repeated, and all s

20 +5°C (68

°C (68 +9°F)

amples shall

pass without breakdown.

5.30 Testing of temperature control devices used in a vacuum with a steam-cleaning attachment

5.30.1 Overload test for automatic temperature controls
5.30.1.1 An|automatic control for temperature regulating or temperature limiting shall be capable of
performing sticcessfully for 50-gycles of operation when the sheathed heating element ¢f the steam

cleaner is comnected to a supply circuit having a potential of 120% of the voltage specified in Clause 5.1.
There shall be neither electrical nor mechanical malfunction of the control, nor undue burning, pitting, or
welding of thg contacts:

5.30.1.2 In [ests t0 determine whether an automatic control complies with the requirements in Clause
5.30.1.1, the pppliance shall be connected to a grounded supply circuit; the enclosure of the|product, if of
metal, shall b ; if st ; e connected
in an ungrounded conductor of the circuit. If the heating element is intended for use on direct current, or on
direct current as well as on alternating current, the test shall be conducted with direct current, and the
enclosure shall be so connected as to be positive with respect to a single-pole automatic control. The
device shall 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.

5.30.2 Endurance test for thermostats

5.30.2.1 A thermostat shall be capable of withstanding an endurance test consisting of the number of
cycles indicated in Table 22. Unless it is specified that the test be made without load, the thermostat shall
make and break the rated current of the appliance while connected to a circuit of rated voltage. There shall
be neither electrical nor mechanical malfunction of the thermostat, nor undue burning, pitting, or welding of
the contacts.
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5.30.2.2 With reference to Clause 5.30.2.1 and Table 22, thermostats are classified as follows:

a) A temperature-regulating thermostat is one that functions only to regulate the temperature of the
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 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.

5.31 MecthicaI valve endurance test

5.31.1
subjected to
the mechani

5.31.2 As 3
bench tested

5.31.3 For

be placed in

higher than t
less than 70
oven and re
comply with

5314 As4

With

reference to Clauses 5.2.1.4, 5.2.2.2, and 5.21.5.5(c), the mechanical air-flow
5000 cycles of operation by blocking and unblocking the vacuum air.inlet so as t
al valve. The cycle rate shall be a minimum of 6 cycles per minuteé.

n alternative to testing the valve in the vacuum cleaner, azmechanical air-flow
using prescribed or declared end-use air-flow parameters.fo determine complia

b valve that uses polymeric materials in its construction, a second sample of t

a full-draft circulating air oven maintained at a>uniform temperature at leas
ne maximum temperature of the material measured under normal operating con
'C (158°F). The sample shall remain in theoven for 7 h. After its careful rem
urn to room temperature, the valve shall-be tested in accordance with Claug
Clause 5.31.4.

result of the testing the valve shall operate as intended and the valve shall still

at the completion of the test.

5.32 Gene
5.32.1

5.32.1.1 In
general purp

5.32.2 Volt

5.32.21

al purpose transformers

Genleral

addition 4o \the end-product Temperature Test and Dielectric Voltage-Withs
bse transformer shall also be subjected to the tests of Clauses 5.32.2 - 5.32.4.

valve shall be
b fully actuate

valve may be
hce.

ne valve shall

10°C (18°F)
ditions but not
oval from the
e 5.31.1 and

be functional

tand Test, a

Fge measurement test

For purposes of comparison with voltages measured as described in the Overload Test of

Clause 5.32.3, each secondary open-circuit voltage shall be measured with the primary connected to a
test voltage and frequency supply source as indicated in Clause 5.1.

5.32.3 Overload test

5.32.3.1

A transformer shall be subjected to the test conditions described in Clause 5.32.3.2. The

stabilized surface or core temperature recorded on the transformer during the second 50% load operation
shall not be more than 5°C (9°F) greater than the stabilized core temperature obtained during the initial
50% of load operation. The open-circuit output voltage determined following the final 50% load operation
shall be within 2% of the output voltage measured during the Voltage Measurement Test in Clause 5.32.2.
As an option, a protective device, if provided, may be bypassed when conducting this test.
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5.32.3.2 The transformer shall be operated as described in the Temperature Test in Clause 5.8, except
that the load shall be 50% of the rated value, until the core, or surface temperatures if encapsulated,
stabilize. After stabilization, the load shall be adjusted until 200% of rated secondary current is reached.
After 2 min of operation, the load shall be readjusted, if necessary, to restore the current to 200%, but no
further adjustment shall be made thereafter. The duration of this overload shall be 30 min. The load shall
then be restored to the original 50% of rated value. It shall be held at that value until the core temperature
again stabilizes or until the temperature drops to within 5°C (9°F) of the original stabilized 50% load-
current temperature (whichever occurs first). This temperature value shall be compared with the original
50% load stabilized condition, as specified in 5.32.3.1. Then, the secondary load shall be removed. With
the primary energized, the secondary voltage(s) shall be measured and compared with the original output
voltage measurements.

5.32.3.3 WH
the transform
the surface ¢
measure this

en the core of the transformer is not accessible for direct temperature measure
br construction or reasons such as encapsulation or filling with electrical insulat
f the transformer enclosure shall be used. The portion of the encloslre’ sur
temperature shall be the hottest spot occurring in the 100% load heating test.

ment (due to
ng material),
face used to

le the load is

5.32.34 Aq
adjusted aftel

5.32.4 Repe¢ated dielectric voltage-withstand test

53241 Fo
dielectric volt
test, the trans

5.33

5.33.1
described in (

a) There shall not be any electrical or mechanical malfunction of the interlock systq

pitting
b) The

Interlock system endurance — Floor sweepeérs

An interlock system provided with, a floor sweeper shall be subjected to the en

rotective device, when provided, shall be bypassed when the device opens wh
the surface temperatures have stabilized.

lowing the Overload Test in Clause 5.32.3, the transformer shall be subjected
hge-withstand test. The test potential shall be®5% of the value originally specif
former shall perform as intended.

Clauses 5.33.2 and 5.33.3. Asja result of the test:

or burning of the switch.contacts; and

fuse in the grounding connection shall not open.

5332 To d

etermine /if “an interlock system complies with the requirements in Clausg

0 a repeated
ed. After this

durance test

m, or undue

5.33.1, the

tage. During
-A non-time-
pvice is in an

appliance shall be cénnected to a grounded power-supply circuit of rated frequency and vo
the test, expased dead metal parts of the appliance shall be connected to ground through a 3
delay plug fuse ‘and the connection shall be such that any single-pole current interrupting d¢
ungrounded conductorofthe-supphy-ciretit:

5.33.3 The interlock system shall be operated for 100,000 cycles at a maximum rate of 6 cycles per
minute. One cycle shall consist of removing the dust container to the point where the interlock switch
opens, and then replacing the dirt container into the appliance. The interlock switch shall be operated at a
cycle rate of one-second "on" and nine-seconds "off". A faster or slower cycle rate may be used if
acceptable to those involved.
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6 Double Insulation

6.1 Scope

6.1.1

These requirements apply to appliances marked as being provided with double insulation and to

appliances that employ double insulation in place of grounding in accordance with the Exception to Clause
4.16.1. These requirements supplement those contained elsewhere in this standard.

6.2 Definitions

See Clause 3.

6.2.1
6.3 Constr]
6.3.1 The 4

and each of {
a) All

b) Pa

Exception: A
double insula

6.3.2 The
supplementa
insulation.

6.3.3 The i
reinforced in

6.3.4 The 3
provided by
encountered
operation tes

6.3.5 Theq

a)Al

uction — general

ppliance shall be so constructed that double insulation is interposed, betweern
he following:

accessible surfaces of the appliance; and

ts that are conductively connected to accessible noncurrent-carrying metal part

construction using reinforced insulation complying with Clause 6.4 may be us
tion.

thickness and the resistance to deteriofation with aging of a material
ry insulation shall not be less than that required for the same material emplq

nsulation qualities and resistarice to deterioration with aging of a material

ppliance shall be so constructed that the added protection against a risk of
the supplementary\er reinforced insulation is not reduced by the abuses
during normal seryice (see Clauses 6.15, resistance to impact test, and 6|

t).
ppliance-shall be so constructed that the following parts are not accessible:

ve.part;

all live parts

5 or surfaces.

bd in place of

employed as
yed as basic

employed as

bulation shall not be less thanthe combination of basic and supplementary insulation.

blectric shock
likely to be
16, abnormal

b) A noncurrent-carrying metal part that is insulated from Tive paris by basic insulation only, unless
it is reinforced insulation as described in Clause 6.4; and

c) Basic insulation itself, unless it is reinforced insulation as described in Clause 6.4.

6.3.6 The appliance shall be constructed so that all parts — straps, screws, nuts, washers, springs, and
the like — are secured so that they are not likely to become loosened or displaced if such loosening or
displacement reduces the spacings to values below those specified in Table 14.

Exception: If loosening or displacement of the part causes malfunctioning of the appliance and does not

resultin an a

ccessible live part, the appliance need not be so constructed.
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6.3.7 Parts secured by two independent fastenings or by means of screws or nuts provided with
lockwashers are considered not likely to become loose, if these fastening means are not required to be
removed during routine servicing.

6.3.8 Leakage, rupture or overfilling of a reservoir, pipe, tube, or the like for storing or conducting water
or other fluid associated with the appliance shall not render either basic, reinforced, or supplementary
insulation ineffective or result in deterioration of the insulation.

6.4 Reinforced insulation

6.4.1 General

6.4.1.1 Reirfforced insulation may be used in place of double insulation anywhere in the'appliance if the
reinforced ingulation consists of one or more layers with a total thickness of not less than'4:8 mm (3/16 in),
and in locations as specified in Clauses 6.4.2 — 6.4.8. In a multilayer assembly, contact’betwgen adjacent
layers is accelptable.

6.4.2 BrusH caps and brush holders

6.4.2.1 Reirnforced insulation is considered to exist in an accessiblé brush cap or brush|holder if the
construction gomplies with each of the following:

a) Thg brush cap or brush holder shall be so recessed-that, if it is mounted normally, it$ top is inside
the plane of the opening in the surrounding portion of the enclosure of the appliance;

b) Thg brush cap or brush holder shall be entirely.composed of insulating material; ang

c) The construction complies with Clause 64:3 or 6.4.4, as applicable.
6.4.3 BrusH holders in enclosures of insulating material

6.4.3.1 A biush holder assembly that)is supported in the insulating material housing of the appliance
shall have a fotal insulation thickness not less than 4.8 mm (3/16 in) and any path between parts of the
enclosure shall be broken by barriers or the like so that there is no direct path from the outside to live parts
of the brush Holder assembly:

6.4.4 Brush holdersdn-enclosures of conductive material

6.4.4.1 A brnush_hoelder mounted in an enclosure of conductive material shall have its own|enclosure of
insulating material ‘and the construction shall comply with the following:

a) All live parts of the brush holder assembly shall be enclosed in the enclosure of insulating
material; and

Exception: The wiring terminals of the brush itself need not be enclosed.

b) The enclosure of the brush holder assembly shall be separated from accessible noncurrent-
carrying metal parts by any one or more of the following constructions:

1) Mica not thinner than 0.13 mm (0.005 in);

2) Other inorganic insulation having electrical properties at least equivalent to those of mica;
or

3) Acceptable organic insulating material not less than 1.6-mm (1/16-in) thick.
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6.4.5 Commutator and end turns of the armature winding

6.4.5.1

Reinforced insulation is considered to exist between the commutator segments and the shaft, or

the end turns and the shaft, and in both locations, if the insulation consists of one or more of the following:

a) Sheet mica that is not less than 0.13-mm (0.005-in) thick;

b) Other inorganic insulation having electrical properties at least equivalent to those of mica. If such
insulation is used under the commutator segments, the thickness of the insulation shall not be less
than 2.0 mm (0.080 in). If such insulation is used under the end turns, the thickness of the
insulation shall not be less than 1 mm (0.039 in) or the length of the air gap, whichever is larger; or

c)Ac
empld

6.452 Ifa
shall be insu

a) Sh
b) Ot

thickn
which

6.4.6 Switd

6.4.6.1 Rei
insulating ma

a)Ar
arc ch

b) Th
comp|

c)Ali

d) Al

talal H H lat: 4 pal i tla 4 L whlatlo + ' '
A el UIUGI no mmiouiratl IU TalcTIiarin urc arfmaturc CUITTIPICS WILNT TG Tl IVUDLIHOLILA

ying reinforced insulation, Clause 6.18.

hy of the constructions described in Clause 6.4.5.1(b) are used, the armatur
ated from the shaft by either of the following:

et mica that is not less than 0.13-mm (0.005-in) thick; or

ner inorganic insulation having electrical properties at least.equivalent to those
ess of the insulation shall not be less than 1 mm (0,039 in) or the length o
ever is larger.

hes

hforced insulation is considered to exist<at a switch if the switch has its own
terial and if the following conditions are'met:

oncurrent-carrying metal part that extends outside of the switch enclosure shal
amber;

e plunger, toggle or the like that contacts live parts inside the switch shs
psed of insulating material;

ve part inside the(switch shall not be contacted by a metal actuating arm, cam, o

live parts other than the terminals shall be completely enclosed in the switch enq

e)In
that
not |
elect

n appliance employing a conductive enclosure, that portion of the switch or sw
ntains arcing parts shall be separated from exposed noncurrent-carrying meta
ss than 0.13-mm (0.005-in) thick mica or by other insulation having at least t

n of armature

e laminations

of mica. The
f the air gap,

enclosure of

not enter the

Il be entirely

I the like;
losure;

tch enclosure
by means of
he equivalent

accessible noncurrent-carrying metal by supplementary insulation;

sulated from

f) In an appliance employing an enclosure of insulating material, metal mounting screws or rivets
used to secure the switch to accessible noncurrent-carrying metal shall not pass through the body
of the switch enclosure. The mounting means may pass through tabs, ears, and the like projecting
from the switch body.

6.4.7 Flexible cord

6.4.7.1

type flexible cord contacts supplementary insulation.

Reinforced insulation is considered to exist inside an appliance where the jacket of a jacketed-
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6.4.7.2

Inside the appliance where the jacket has been removed, the insulated individual conductors of a

jacketed-type flexible cord may be insulated from an accessible noncurrent-carrying metal part by

supplementary insulation in any one of the following forms:
a) An insulating liner;

b) A coating of insulating material; or

c) A sleeve around the cord, if the sleeve is loose fitting and is secured to the enclosure.

6.4.7.3
insulation insid
that they are
the like. The
individual corn
the appliance

e

flexible cord jacket itself may serv supplementary insulation for.
ductors if the jacket is of thermoplastic or thermoset material; and the conditi

are not likely to stress or degrade the physical properties of the jacket.

6.4.8 Internal wiring

6.4.8.1 Reinforced insulation is considered to exist at points inside of the-appliance where
wiring — includling insulated splices — contacts supplementary insulation{_See Clause 6.4.8.3.

6.4.8.2 Internal wiring that has basic insulation — including an<dnsulated splice — shall be sp
0.8 mm (1/32[in) from an accessible noncurrent-carrying metalhpart.
6.4.8.3 If infernal wiring that has basic insulation — including an insulated splice — contacts

of insulating fnaterial, the insulation on the wire and the’enclosure of the insulating material
that they are not affected to the same degree by deteriorating influences such as heat and cor

6.4.8.4 Insu
basic insulati
following con

ating tubing may be accepted ‘as’supplementary insulation between internal w
bn — including an insulated¢splice — and accessible noncurrent-carrying meta
litions are met:

a) Theg tubing shall be loosefitting on the conductors;

b) Thg tubing shall bé so fixed in position as to restrict relative movement between th
the metal;
c) Thg length 'of the leads shall reduce the likelihood of any tension during assembly of

d) Thg tubing shall not contact sharp bends, projections, corners or the like, nor shall

If one or more of the insulated individual conductors of the flexible cord contacts supplementary

hall be such

aminants and

he insulated
bns of use of

the insulated

aced at least

an enclosure
shall be such
taminants.

ring that has

, if all of the

e tubing and

repair;

it be subject

to tensiofrorcompression:

e) The wiring shall not be subject to flexing;

f) The materials of the tubing and the insulation on the wire shall be such that they are not affected

to the same degree by deteriorating influences such as heat and contaminants; and

g) The tubing shall be of a thickness that is acceptable for the application.
6.5 Power supply cord
6.5.1

A power supply cord shall not include a grounding conductor.

6.5.2 Inside the appliance, the insulated individual conductors of a power supply cord sha
an accessible noncurrent-carrying metal part.

Il not contact
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6.6 Strain relief

6.6.1 If an accessible metal strain-relief clamp is employed, it shall be provided with supplementary
insulation located between the clamp and the flexible cord.

6.7 Bushings

6.7.1 A bushing of insulating material shall be provided at each point at which a flexible cord passes
through a noncurrent-carrying metal part. A bushing of rubber, neoprene, polyvinyl chloride, or similar
material shall not be used for this application.

6.8 Capacitors
6.8.1 The dielectric in a capacitor shall not be depended upon as supplementary insulation.
6.9 Extra-lpw voltage circuits
6.9.1 If an|extra-low voltage circuit, see Clause 3.18, is conductively\connected to gn accessible
noncurrent-cprrying metal part, or terminal or outlet for connection of cifcuits external to the appliance, the
circuit shall be considered to be accessible noncurrent-carrying metal.
6.10 Spacings
6.10.1 Spagings shall be in accordance with Table 14.
6.11 Internjal wiring
6.11.1 Intefgnal wiring shall be located or restrained so that breakage or loosening of the wire at a
termination gnd subsequent displacement cannot reduce the spacings to values below thoge specified in
Table 14.
Exception: Iff breakage or loosening of the wire at a termination and subsequent displacgment causes
malfunctioning of the appliance\and does not result in a live part being made accessible, internal wiring
need not be festrained or so/located.
6.11.2 Compliance with-Clause 6.11.1 can be accomplished by one or more of the following|means:

a) The use‘of barriers;

b) Relative-ptacementofparts:

c) Physical restraint of the conductor in addition to that resulting from its intended electrical
connections; or

d) Other equivalent means.

6.11.3 The requirement specified in Clause 6.11.1 necessitates that a brush holder be constructed so
that, upon removal of the brush cap, the spring cannot contact accessible noncurrent-carrying metal.

6.11.4 A supplementary part, such as an insulating barrier liner, that is necessary to maintain the level of
insulation shall be so secured to the appliance that it remains in place when the power supply cord or a
component, such as a switch, is being replaced.
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Exception: A supplementary part need not be fixed to the appliance if its design precludes its being left out
after servicing of the appliance.

6.12 Leakage-current test

6.12.1

The leakage current of a double insulated appliance when tested in accordance with Clause 5.3,

leakage current, Clause 5.4, leakage-current following humidity conditioning, and Clause 8.5, leakage-
current test, shall not be:

a) More than 0.25 MIU for accessible noncurrent-carrying metal parts;

b) More than 0.5 MIU for inaccessible noncurrent-carrying metal parts; and

c) Movle than 0.5 MIU between accessible and inaccessible noncurrent-carrying metal

6.12.2 Prior]

conductive dyst, such as the commutator and brush assembly of a universal metor, shall be

100 h, or unti
shall be repla
and motorize

6.12.3 The
conditioning,
conditioning

a) Leg

b) Insyilation resistance (see Clause 6.14); and

c) Die

6.12.4 For3
shall be short

6.13 Dielec

6.13.1 For
withstand tes
with Table 15

6.13.2 For

to the test described in Clause 6.12.1, an appliance having parts that are like

the brushes wear out, whichever interval is shorter, but in no case’less than 2
ced during this test if necessary to achieve 25 h of operation.Air inlets shall bg
| agitators (if provided) shall be unloaded.

humidity chamber conditioned sample specified/in*leakage-current follow|
Clause 5.4, may be used for several tests. The/seéquence of testing follow
hall be:

kage current;

ectric withstand.

n appliance employing discharge-path resistors as described in Clause 4.2.5.7,
cd one at a time prior to thetest.

fric voltage-withstand test

fhe tests specified in dielectric voltage-withstand, Clause 5.11, and dieleg
t, Clause<84, the points of application and the potentials employed shall be ir

an_appliance employing discharge-path resistors as described in Clause

parts.

y to produce
operated for
5 h. Brushes
unrestricted

ng humidity
ing humidity

the resistors

tric voltage-
accordance

4.25.7, the

connection shall be open-circuited at the point of attachment to the accessible part.

6.14

6.14.1

Insulation resistance

The appliance shall be conditioned as described in leakage-current following humidity

conditioning, Clause 5.4. After conditioning, the appliance shall have an insulation resistance not less than

the following:

a) Between live parts and accessible noncurrent-carrying metal parts — 7 MQ;

b) Between live parts and inaccessible noncurrent-carrying metal parts — 2 MQ; and

c) Between inaccessible noncurrent-carrying metal parts and accessible noncurrent-carrying metal

parts —

5MQ.
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6.14.2 For an appliance having an outer enclosure consisting wholly or partly of insulating material, the
term "accessible noncurrent-carrying metal parts" used in Clause 6.14.1 signifies metal foil tightly wrapped
around the exterior of the enclosure.

6.14.3 If the appliance has parts that might produce conductive dust, the insulation resistance test shall
be made on the sample conditioned in accordance with Clause 6.12.2. See also Clause 6.12.3.

6.14.4 The measurements of insulation resistance and the dielectric voltage-withstand test mentioned in
Clause 6.14.6 shall be made with the appliance still in the humidity conditioning chamber.

6.14.5 In the determination of insulation resistance, a direct potential of 500 V shall be employed, and
the value of insulation—resistance-shall be determined-1-min-after er\pliﬁgﬁnn of-the-test-potential. The

sample shall[not be energized during this test.

6.14.6 Follgwing the insulation resistance test, and while still humidity conditioned, the sample shall be
subjected to fhe dielectric voltage-withstand test in Clause 6.13.

6.15 Resistance to impact test

6.15.1 Thelappliance shall withstand the applicable impact tests specified in Clause 5.19 without making
accessible tq contact noncurrent-carrying metal parts that are insulated from live parts by basic insulation
only, and basic insulation. The appliance shall comply with the{dielectric voltage-withstand test in Clause
6.13 after be|ng subjected to the impact test.

6.16 Abnormal operation test

6.16.1 Abnprmal operation as specified in Clausg’5.21.7 shall not affect the insulation to th¢ extent that it
does not comply with Clause 6.16.2 or that it exposes live parts. The tests specified in abnormal operation,
Clause 5.21J7, shall be conducted on all double insulated appliances regardless of whethef they employ
thermoplasti¢ or metal enclosures.

6.16.2 Follpwing abnormal operation specified in Clause 6.16.1, the appliance shall be givgn time to cool
to room temperature and shall withstand for 1 min without breakdown the application, betwgen live parts
and accessiljle noncurrent-cafrying metal parts, or the foil described in note b of Table 14 and Figure 14, of
the potential gpecified in Table’15.

6.17 Overlpad teston motors

6.17.1 Ger1era|

6.17.1.1 Operation of a motor under conditions of extreme overload shall not affect the appliance
insulation to the extent that the insulation does not comply with Clause 6.17.4.3 or that live parts are
exposed.

6.17.1.2 To determine whether a motor complies with Clause 6.17.1.1, three previously untested
samples of the appliance shall be operated as described in Clause 6.17.2.1 for vacuum cleaners and
blower cleaners or Clause 6.17.3.1 for household use floor finishing machines.

6.17.2 Vacuum cleaners and blower cleaners

6.17.2.1 Each of three samples of the motor shall be subjected to operation at rated load for 1 h.
Immediately following this, the load shall be increased in steps of 10% of the rated current for each of four


https://ulnorm.com/api/?name=UL 1017 2023.pdf

114 CSA C22.2 No. 243-17 ¢+ UL 1017 MARCH 14, 2023

successive 1-h periods, followed by two 1/2-h periods, followed by eight 1/4-h periods, followed by such
additional periods of 5 min each as prove necessary to achieve breakdown of the basic insulation.

6.17.3 Household use floor finishing machines

6.17.3.1 Each of three samples of the complete product shall be subjected to operation at no load for 1/2
h, immediately followed by operation at full load for 1/2 h. Immediately following this, the load shall be
increased in steps of 10% of the rated current for each of four successive 1-h periods, followed by two 1/2-
h periods, followed by eight 1/4-h periods, followed by such additional periods of 5 min each as prove
necessary to produce malfunction or breakdown of the basic insulation.

6.17.4 Testconditions

6.17.4.1  With reference to Clauses 6.17.2.1 and 6.17.3.1, breakdown of the basic (instldtion shall be

considered t
overload ope

6.17.4.2 Du
device provid
enough capa
determine the

6.17.4.3 Fo
to cool to rg
application off

have occurred when flame appears or the winding burns open. f flame
ation shall be terminated, and the flames extinguished.

Fing the running-overload operation described in Clause 6.17.2.1 or 6.17.3.1, a
ed with the motor shall be short-circuited, and the branch-circuit protection sh
City to withstand the test currents without opening the circuit. The objective of
integrity of the motor insulation and not the effectivenéss of a protective device,

om temperature and the appliance shall withstand for 1 min, without bre
a 60-Hz potential of 1000 V plus twice the rated voltage between:

a) Live parts and accessible noncurrent-carrying metal parts or the foil as mentioneq

Table

15 and Figure 14; and

b) All
or the
6.18 Invest
6.18.1 Ifan

each of three
6.18.2 —
potential o
metal that is s

naccessible noncurrent-carrying-metal parts and accessible noncurrent-carryin
foil as mentioned in item 2.of Table 15 and Figure 14.

gation of armature employing reinforced insulation

hotor construction'includes reinforced armature insulation as mentioned in Clau
samples of the armature, after each of three conditioning procedures describg

6.1%.4, shall<withstand for 1 min, without breakdown, the application of a 60 H
f 1000 V plus twice the rated voltage between the armature winding and the noncufrent-carrying

eparated from live parts by reinforced insulation.

bppears, the

ny protective
all be of high
the test shall

lowing the operation described in Clause 6.17.2.4. or 6.17.3.1, the motor shall e given time

akdown, the

| in item 2 of

j metal parts

5e 6.4.5.1(c),
d in Clauses
1z sinusoidal

6.18.2 The

hree samples mentioned in Clause 6.18.1 shall first be conditioned in an oven

or 500 h at a

temperature of 120°C (248°F) for a Class A system, 140°C (284°F) for a Class B system or 20°C (68°F)
higher than the temperature rating of the insulation, if other than Class A or Class B.

6.18.3 One armature sample shall then be caused to carry the locked rotor current of the motor, another
shall be caused to carry half of such locked rotor current, and the third shall be caused to carry one fourth
of that locked rotor current. The specified current shall flow in each sample for 4 h unless breakdown of the
basic insulation, as defined in Clause 6.17.4.1, occurs before the end of that interval. If breakdown of the
basic insulation of a given sample does not occur before the end of the 4-h period, the test shall be
continued as long as is necessary to accomplish that result, with the current during each additional hour
being increased by 50% of the initial value.

6.18.4 Each sample shall then be rotated at its normal no-load speed for 1 min by any convenient
external means.
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6.19 Resistance to moisture test
6.19.1 As aresult of the applicable tests mentioned in resistance to moisture, Clause 5.12, the appliance
shall:

a) Co

mply with the leakage-current test, Clause 6.12; and

b) Withstand for 1 min, without breakdown, the application of a 60 Hz essentially sinusoidal
potential of 2000 V plus twice the rated voltage of the appliance between live parts and accessible
noncurrent-carrying metal parts, or the foil mentioned in note b to Table 14 and Figure 14.

6.20 Manufacturing and production tests

6.20.1 ProLuction line dielectric voltage-withstand test

6.20.1.1 E4
breakdown,
accordance

7 Recharg

7.1 Produc
solely or as
CSA C22.2
indicated in (

7.2 Inrefer
in UL 2595,
indicated bel

a) Clg
and 1|

b) Th
¢) Th

dieled
shall

ch appliance marked as double insulated shall withstand for one second witli
Bs a routine production-line test, the application of the potentialsyindicated i
vith the test method described in dielectric voltage-withstand, Clause 10.1.

bable Battery-Powered Appliances

s covered by this clause of the standard that are pewered by rechargeable b
hn alternative or in conjunction with other sources ‘shall meet the requirements
No. 0.23, with the conditions and specifications_ as required by Annex D of tha
[lauses 7.2 — 7.16 below.

the following requirements in this \end product standard do not apply or are
DW:

uses 6 (Double Insulation),@(Current-carrying hoses and accessory electrified
D (Manufacturing and Production Tests) do not apply in their entirety.

b Clauses specifiediin Table 32 do not apply.

b portions of Clause 5.12 that require the outcome of conditioning or testing t
tric voltageswithstand and/or leakage current, and the wetting of any electrical
nstead ,consider increased risk of injury to persons, fire or shock for those are

voltag
Sect

1
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es aré.in’ excess of the hazardous voltage; see Section 8 of UL 2595. In the
n 8.0f UL 2595 / CSA C22.2 No. 0.23, a part that is wetted during the testing o

out electrical
n Table 16 in

htteries either
of UL 2595 /
t standard as

ence to Indent A of Annex D of UL 2595/ CSA C22.2 No. 0.23, except as indicafed elsewhere

amended as

wall valves),

b comply with
components,
as where the
application of
f Clause 5.12

d) For Clause 5.12.2.3, the test is conducted as specified in Section 11.1 of UL 2595 / CSA C22.2
No. 0.23, rather than measuring the motor winding temperatures.

e) Clause 5.21.10 is applied, but only in reference to the external temperatures recorded during the
heating test of UL 2595 / CSA C22.2 No. 0.23.

f) The Clauses referenced in (a) — (e) above would apply to those products also powered from
mains or other non-isolated sources to the extent that requirement would apply to the risk of
electric shock in the area of the product containing such a source.

g) The testing of Clause 5.19 applies to the appliance, but the acceptance/compliance criteria of
the mechanical strength test of UL 2595 / CSA C22.2 No. 0.23 shall be applied.
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h) For Clauses 11.4.7, 11.4.18, 11.4.19, 12.2, and Table 18, the marking or instruction requirements
that pertain to the risk of electric shock only apply to products operating at hazardous voltages.
Items related to the risk of fire or explosion (e.g., items 14, 15, and 16 of Table 18) shall apply as
indicated.

i) For Clauses 11.4.14 and 11.4.15, the statement "Unplug Before Cleaning or Servicing" shall be
replaced with "Disconnect Battery Pack Before Cleaning or Servicing", or the equivalent.

7.3 With respect to Indent B of Annex D of UL 2595 / CSA C22.2 No. 0.23, users are not considered to

be wet during

the use of these products except for wet pick up and extractor type appliances.

7.4 With respect to Indent C of Annex D of UL 2595 / CSA C22.2 No. 0.23, LT specification is required for

batteries for
ELT: -35°C s

7.5 With reg

roducts not marked intended for indoor use; see Table 18 of this end product s
pecification for products not marked “Use Indoors” or “Store Indoors”.

pect to Indent D of Annex D of UL 2595 / CSA C22.2 No. 0.23, ,during the

portable vacyum cleaners shall be operated without detachable hoses and @ttachments

additional res

7.6  With res
Table 9.1 of U

7.7 With reg
the of Annex
additional me

7.8 With reg
safety-critical

7.9 With reg
conducted on

710 Withrg
product stand

7.11 With rg
that can also
also meet thg
types of appl

friction on the intake of air.

pect to Indent E of Annex D of UL 2595/ CSA C22.2 No. 0.23, the temperature
L 2595 are considered suitable.

pect to Indent F of Annex D of UL 2595 / CSA G22.2 No. 0.23, during the abng
D of UL 2595, the appliance shall be operated. with the intake ports uncovered
chanical load for those tests where applicable,

pect to Indent G of Annex D of UL 2595 / CSA C22.2 No. 0.23, additional
functions (SCFs) are identified in Table 30 of this end product standard.

pect to Indent H of Annex D.of UL 2595 / CSA C22.2 No. 0.23, the impact su
hardwood or concrete.

spect to Indent | of Annéex D of UL 2595 / CSA C22.2 No. 0.23, products covere
ard are not required'to have this special switching arrangement.

spect to Indent'J of Annex D of UL 2595 / CSA C22.2 No. 0.23, battery-operate
be operated or charged by mains or a non-isolated sources as described in U
requirements of this end-product standard that apply to the risk of electric sho
anges; the exempted requirements specified in Clause 7.2(b) of this end-prod
cable.

might be appl

tandard, and

heating test,
and with no

imits listed in

rmal tests of
and with no

br alternative

face may be

l by this end-

d appliances
| 2595, shall
ck. For these
uct standard

712 The requirements in Clauses 7.13 — 7.17 of this end-product standard additionally apply to
automatic battery-powered vacuum cleaners (e.g., robot vacuums and their docking stations).

7.13

In the application of UL 2595 / CSA C22.2 No. 0.23, Section 6.7, an automatic battery-powered

vacuum cleaner shall be marked "For use only with __ docking station," or the equivalent. The docking
station may be identified by a catalog number, series identification, or the equivalent. Alternatively, the
statement "See Instruction Manual for Additional Docking Stations," or the equivalent, may be employed in
addition to at least one docking station referenced by catalog number.

7.14 With respect to Indent A of Annex D of UL 2595/ CSA C22.2 No. 0.23, in the application of Clauses
12.2.6 and 12.2.7 of this end-product standard, an automatic battery-powered vacuum cleaner shall also
be provided with the following cautionary instructions or the equivalent regarding proper room preparation
before using the appliance:
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a) Place the cords from other appliances out of the area to be cleaned.
b) Do not operate the vacuum in a room where an infant or child is sleeping.

c) Do not operate the vacuum in an area where there are lit candles or fragile objects on the floor to
be cleaned.

d) Do not operate the vacuum in a room that has lit candles on furniture that the vacuum may

accidentally hit or bump into.

e) Do

not allow children to sit on the vacuum.

f) Do not use the vacuum on a wet surface.

7.15 With 1
automatic b4
5.2.1.2 of thi
used on the

7.16  With n
functions (S
standard.

717 Withr
automatic re
of 60 kg (13(
three samplg

espect to Indent D of Annex D of UL 2595 / CSA C22.2 No. 0.23, during the
ttery-powered vacuum cleaners shall be operated on the test carpet‘describ
5 end-product standard. A border or frame measuring 1.5 m by 1.5'm (5-ft by,
arpet to the limit the area of operation. The air inlet shall be unobstructed.

espect to Indent G of Annex D of UL 2595 / CSA C22.2 No0.23, additional
CFs) for automatic battery-powered vacuum cleaners aré.in Table 31 of thig

bspect to Indent H of Annex D of UL 2595 / CSA:C22.2 No. 0.23, the robot vacy
Chargeable battery-powered vacuum cleaner shall be subjected to an evenly di
-Ibs) placed on top of the vacuum for a periad of one minute. This test shall be
s of the vacuum. As a result of the testing;.ho short circuit shall occur, and ther

heating test,
ed in Clause
5-ft) shall be

safety-critical
end-product

um part of an
stributed load
conducted on
e shall not be

any condition that would increase the risk of firgor personal injury resulting from operation of the
appliance.
8 Current-carrying hoses and accessory electrified wall valves
8.1 Scope
8.1.1 Thes¢ requirements caver:
a) Current-carrying hoses for use with vacuum cleaner/motorized nozzle combinatiopn appliances
intended for hodsehold, dry pick-up, indoor use;

b) CuU
clean

rrent=carrying hoses for use with motorized nozzles intended for use with cd
ng'systems intended for household, dry pick-up, indoor use;

ntral vacuum

c) Wet pick-up current-carrying hoses for use with household, indoor use carpet cleaning
equipment;

d) Grounded current-carrying hoses for use with motorized nozzles intended for household indoor
use; and

e) Electrified wall valves for connection of current-carrying hose/motorized nozzle combinations for
central vacuum cleaning systems intended for household use.

8.1.2 These requirements supplement those in Clauses 1 — 6 and Clause 11 of this Standard.
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8.2 Construction — General

8.2.1

A current-carrying hose, as covered by these requirements, consists of individually insulated

copper, copper-clad steel, or steel-reinforced copper conductors that are additionally insulated by the hose
structure. The conductors may be used for structural support of the hose.

Exception: The grounding conductor need not be individually insulated if separated from current carrying
conductors by minimum 0.78 mm (1/32 in) thickness of the hose structure insulation (see Clause 8.17).

8.2.2 The grounding conductor shall be at least same size and material or have conductivity equal to or
greater than the conductivity as the current-carrying conductors.

8.2.3 An elg
current-carryi
Clause 8.2.6
following stan

a) C22
b) C24
c) C22

824 Thec
shown in Figu

8.25 Thee
valve, emplo

Figure 23. Se

8.2.6 Acurr
specified in
Clauses 8.18

8.2.7 All ac
assembly (ou
conductor or
be energized
on a self-clos
circuit are exd

ng hose/motorized nozzle combination shall be configured as shown.(in, Fig
In addition, the wall-valve assembly shall comply with the applicable require
dards:

.2 No. 18.1 and UL 514A;
.2 No. 18.2 and UL 514C; and

.2 No. 42.1 and UL 514D.

bnfiguration of the field wiring leads to the connector of a wall-valve assembl
re 22.

nd fitting of a current-carrying hose intended for connection to a central vacuun
ing direct supply connections for glectrical accessories, shall be configured
e Clause 8.2.6.

ent-carrying hose/electrified wall-valve combination employing a configuration o
Clauses 8.2.3 and 8.2.5 shall have the hose and wall valve marked in acc
6, 12.5.13, and the Exception to Clause 12.5.15.

cessible noncurrent-carrying metal parts of a central vacuum cleaner’s electrifi
tlet assembly).that are likely to be energized shall be connected to the equipme
equipment)grounding terminal of the valve assembly. Parts that are not consid
are metalyscrews or rivets in polymeric enclosures or faceplates, external metal

luded from this requirement.

ctrified wall valve for a central vacuum cleaning system intended for the corlmection of a

ure 21. See
ments in the

shall be as

cleaner wall
as shown in

her than that
brdance with

ed wall valve
nt grounding
ered likely to
springs used

ing polymeric cover, and the like. Electrified wall valves connected to an extra-low voltage

8.2.8 An attachment plug used on a current-carrying hose end fitting in which the orientation of the
parallel blades can be rotated by the user, shall be provided with the means to prevent unintentional
rotation and shall be subjected to the Endurance Test, Clause 8.16.

8.2.9 A grounded type current-carrying hose optionally protected by overcurrent devices provided in the
appliance for purpose of the test specified in Clause 8.17.2(b) shall have the protector located in the
ungrounded current carrying conductor.

8.2.10 Current-carrying hoses with a minimum 22 AWG (0.33 mm?) high-voltage conductor and a length
equal to or greater than 3 m (10 ft) shall be provided with a 7 A fuse in the live conductor.

Exception: The Limited overcurrent test of Clause 8.10 may be performed in lieu of adding the fuse.
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8.3 Tests — General

8.3.1 Unless otherwise specified, each sample that is subjected to the tests described in Clauses 8.4 —
8.16 shall be of the length intended for normal use.

8.4 Dielectric voltage-withstand test

8.4.1 A current-carrying hose shall withstand without breakdown for 1 min the application of a 60 Hz
essentially sinusoidal potential as described in the dielectric voltage-withstand test, Clause 5.11 when
tested in accordance with Clauses 8.4.2 or 8.4.3, and 8.4.4.

8.4.2 A sampte—e pic ose e g-the—corr rgs;—shattbe—tested in the as-
received condition. The sample shall be suspended in a vertical position with 0.61 m (2 ft) of|the hose and
the completqg end fitting placed into a container. The container and the inside of the_hosé s$ection that is

bble to those
such as a pin
opening in a

hose end fitting that complies with accessibility to live parts, Clause 4.2.5, may be sealed.

in a solution
y the solution

843 A sa
consisting of
from the inte

ple of a wet pick-up current-carrying hose shall be tested while immersed
0.5 g of sodium chloride per liter of distilled water. All.th¢ air shall be displaced b
ior of the hose during the immersion.

he external portion of the vacuum cleaner connector end may be tested using the conductive
) in Clause 8.4.2.

Exception: T
shot specifie

8.4.4 After
current-carry
conductive s
are employe

lied between
tors and the
nt end fittings

preparation as described in Clause8:4.2 or 8.4.3, the potential shall be apq
ng conductors of opposite polarity, and between current-carrying conduc
hot or solution. The test shall beconducted on each end of the sample if differe
.

845 Fora
between eac

current-carrying hose.with integral grounding conductor, the potential shall al
h current-carrying conductor and the grounding conductor.

50 be applied

8.5 Leakage-current test

8.5.1
be more thar

The lgakage current of a current-carrying hose, when tested as described in Clause §.5.2, shall not

0.5 MY

o £ 4l mbhvakh
TVIC UT uic ©

IIIUIy oA

8.5.2 A san Hbe-tested-inthe-as-received—condition. The
sample shall be prepared as described in Clause 8.4.2 or 8.4.3, as applicable. The leakage current shall
be measured from the conductive shot for a dry pick-up hose, and from the solution for a wet pick-up hose.
The test method shall be as specified for leakage-current, Clause 5.3, and leakage-current after humidity
conditioning, Clause 5.4.

ET-N=E 3 reviaa—hb
Uurreorlit Uallyllly NMNUoGC AdooT

8.6 Oven conditioning test

8.6.1 After being conditioned as described in Clause 8.6.2, the insulation of a current-carrying hose shall
not show excessive deterioration — for example, cracking, flaking, or softening — and shall comply with the
dielectric voltage-withstand test specified in Clause 8.4.1.

8.6.2 Three samples of the complete current-carrying hose assembly shall be conditioned for 7 h in an
air-circulating oven at 70°C (158°F). After being removed from the oven, the samples shall be examined
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for deterioration. For the purpose of this test, discoloration of the hose material shall not be considered
deterioration.

8.6.3 Additional samples to be conditioned as described in Clause 8.6.2 prior to further testing shall
remain at normal room temperature for a minimum of 24 h after removal from the oven before such tests
are conducted.

8.7 \Voltage drop test

8.7.1 The voltage drop across a current-carrying hose shall not exceed 6% of the rated voltage when the
hose is tested as described in Clause 8.7.2.

1. The voltage drop may exceed 6% if it is determined in the end-use applicaJ'on that such
ot have an adverse effect on the motorized nozzle connected to the hose.,

Exception No
a drop does 1

Exception Ng
mm?) conduc

8.7.2 Theh
condition sha

conductors shall be measured.

8.8 Temperature test

8.8.1 Acurr
a) The
any pq
b) No

8.8.2 Theh

that causes t
reached. Tem

8.9 Overlogd test

8.9.1 Two f{
conditioning
shall be no ¢

. 2: The test is not carried out on current-carrying hoses having a.minimum 2
for size.

bse shall be connected to a 60 Hz supply circuit that causes’it to carry rated
| continue until temperatures stabilize, at which time the fmaximum voltage drof

bnt-carrying hose shall be tested as described in Clause 8.8.2. During the test:

temperature rise of the insulation material (see Clause 8.2) shall not exceed 3
int; and

bther material or component part'shall exceed the temperature rises specified in

bse shall be placed on a-softwood surface and shall be connected to a 60 Hz
ne hose to carry ratéd current. The test shall be continued until constant temg
peratures shall be measured using thermocouples.

amples.-of the hose, one in the as-received condition and one subjected

D AWG (0.33

current. This
across both

5°C (63°F) at

Table 9.

supply circuit
eratures are

to the oven

pecified in Clause 8.6, shall be tested as described in Clause 8.9.2. During t
i f a risk of fir mpletion of th he h hall

e test, there
ply with the

dielectric voltage-withstand test, Clause 8.4. If, after the procedure described in Clause 8.9.2, sections of
the hose exhibit more deterioration than the sections being subjected to dielectric testing, then a 0.61-m
(2-ft) long sample of the more deteriorated section or sections of the hose shall also be subjected to the
dielectric voltage-withstand test, Clause 8.4.

8.9.2 The hose shall be placed on a softwood surface that is covered by a single layer of white tissue
paper. It shall be connected to a circuit that causes the hose to carry rated locked-rotor current
continuously for 7 h.

8.10 Limited overcurrent test

8.10.1 A current-carrying hose shall be tested as described in Clauses 8.10.2 — 8.10.5. During the test,
there shall be no evidence of a risk of fire, and, upon completion of the test, there shall be no exposure of
current-carrying parts.
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8.10.2 Three samples of a current-carrying hose in the as-received condition shall be tested. Each
sample shall be placed on a softwood surface that is covered by a single layer of white tissue paper and
draped with a single layer of cheesecloth. For a hose that is less than 4.6-m (15-ft) long, the hose shall be

tested in a straight configuration. For a hose that is 4.6 m (15 ft) or longer:

a) Two-thirds of the hose at the end intended for connection to the test circuit shall be in a coiled
configuration having a 0.5-m (1.6-ft) inner diameter of the coil; and

b) One-third of the hose at the end intended for connection to the power nozzle shall be in a

straig

ht configuration.

8.10.3 The conductors at the end of the hose intended for connection to the power nozzle shall be

externally co|
mm?) Type
circuit, the ci
for a hose in
directly to the
vacuum clea

8.10.4 A 7¢
Clause 8.10.
If there is no
inch from ei
whichever og

8.10.5 The
box with app
in) high. Two
wire shall bg
silver wire s
through wire

8.11 Crush

8.11.1 Acu
Clause 8.11.

breakdown t
withstand tes

rcuit shall have a short-circuit capacity of 200 A. The length of the cord shall be
ended for use with a portable appliance, or 1.8 m (6 ft) for a hose intendéd to
source of electrical supply. The hose may be connected in parallelwith a load r
her of the minimum rating intended to be used with the hose assembly.

-mm (3-in) long, 99.9% silver, 0.53-mm (0.02-in) diameter‘wire employed as
b, or the fuse provided in the appliance, shall be connected)in series with the ho
evidence of a risk of fire, the test shall continue until-the series silver wire open
her terminal to which it is connected, the appliance fuse opens, or for a g
curs first.

silver wire mentioned in Clause 8.10.2 shall’be placed horizontally along the c
roximate inside dimensions of 89-mm (3-1/2-in) long, 45-mm (1-3/4-in) wide, a
wiring terminals shall be spaced 76-mim (3-in) apart inside the box, and one en
connected to each terminal so that'the wire measures 3 in from terminal to
hall be connected to the hose.(nder test with 12 AWG (3.3 mm?) copper w
vays (small openings or holes)-in the sides of the box.

ing test

rrent-carrying hose’shall be subjected to a crushing force of 2,224 N (500 Ib) a
P. While the foree’is maintained at 2,224 N (500 Ib), the hose shall withstand for

t, Clause5.11. Following the test, there shall be no exposure of any uninsulated

8.11.2 Ac

described inlc conditic ==
mm (8-in) long. The hose shall be:

rrent-carrying hose in the as-received condition and one that has been c

VT cord to a 120 V, 60 Hz test circuit with a power factor of 0.9 to 1.0. Witheut tJ\

8 AWG (0.82
e hose in the
5.5m (18 ft)
be connected
epresenting a

described in
se under test.
s at least one
eriod of 7 h,

enter line of a
nd 76-mm (3-
d of the silver
terminal. The
re connected

5 described in
1 min without

ne applicationiof a 60 Hz essentially sinusoidal potential as specified in the diel¢ctric voltage-

live parts.

bnditioned as

pss than 203-

a) Placed between two 102- by 102-mm (4- by 4-in), 12.7-mm (1/2-in) thick steel plates with a 1.6-
mm (1/16-in) radius at the edges; and

b) Positioned so that its major axis is perpendicular to two opposite edges of the steel plates.

8.11.3 The sample and the plates shall then be placed in a testing machine that will decrease the
distance between the plates at a rate of not more than 12.7 mm/min (1/2 in/min). The crushing force shall
be applied until a force of 2224 N (500 Ibs) is reached. The dielectric potential shall then be applied
between:

a) Each current-carrying conductor;

b) The current-carrying conductors and the steel plates; and
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c) The current-carrying conductors and any noncurrent-carrying metal provided.
8.12 Thermal shock test

8.12.1 After being conditioned as described in Clause 8.12.3, a current-carrying hose shall comply with
the dielectric voltage-withstand requirement in Clause 8.4.1.

8.12.2 A current-carrying hose in the as-received condition and one that has been conditioned as
described in oven conditioning test, Clause 8.6, shall be tested. Each sample shall be 61.0-cm (24-in) long
and shall be subjected to a total of 10 cycles of conditioning described in Clause 8.12.3.

8.12.3 Each-sample—shatbe—bent-te—form—the—shape—she "

a a v T ap Hgure—t5and-—shat-be—secured at a
distance of 2% mm (1 in) from each end. The hose shall be conditioned for 3 h in an air-ci

rculpting oven at

a temperatur
conditioned f
freezer, the h
complete a cy

e of 65°C (149°F). Immediately after being removed from the oven, the\sa
r 3 h at a temperature of minus 20°C (minus 4°F). Between 15 — 20 s.after rem

ple shall be
pval from the

bse shall be flexed three times, as illustrated in Figure 16, at a rate of.one flex per second. To

cle of conditioning, the sample shall be returned to room temperature.

8.13 Flexing test

8.13.1 Vertical

8.13.1.1 A

described in
8.13.1.4. Eac
test:

nditioned as
8.13.1.3 and
Following the

turrent-carrying hose in the as-received condition and one that has been cg
oven conditioning test, Clause 8.6, shall be ‘tested as described in Clauses
h sample shall be 1.2-m (4-ft) long, exclusive-of the attached end fitting or cuff.

a)

C

a) Th
energ

conductors in each sample shall"be unbroken and undamaged as dem
zing the hose so that rated curreat flows for 1 min;

bnstrated by

b) Eagh sample shall comply with.the dielectric voltage-withstand test, Clause 8.4;

¢) Theg end fitting shall not separate from the hose; and

d) No of the hose

assen

sample shall have an increase of more than 10% in electrical resistance
bly.

8.13.1.2 The test described in Clauses 8.13.1.3 and 8.13.1.4 shall be repeated on additiq
employing the¢ oppesite end fitting if it is of a different construction from the one tested.

nal samples

8.13.1.3 Th Hatre—4 . A weight of
4.98 kg (11 Ibs) shall be attached to the free end. To avoid swaying of the weight, an adjustable deflection
plate shall be employed. Initially, the height of the test fixture shall be adjusted so that at the bottom of the
stroke, the weight just comes to rest on the supporting plate. No further adjustment to the height shall be
made unless the weight is not lifted from the supporting plate at any time during a cycle. At that time, the
height shall be readjusted as described for initial adjustment. The hose end fitting shall be mounted on the
pivot arm so that the point where the hose enters the end fitting is 305 mm (12 in) from the arm pivot point.

Aol fittina A L fE ool b o o
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8.13.1.4 Each cycle of operation shall consist of rotating the fixture arm upward 40° and returning it to
the horizontal. The test apparatus shall be operated for 2500 cycles at a rate of 10 cycles per minute. The
fixed end shall then be rotated 90° and operated for an additional 2500 cycles. This procedure shall be
repeated two additional times, rotating the fitting an additional 90° each time, for a total of 10,000 cycles.
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8.13.2 Horizontal

8.13.2.1

A current-carrying hose in the as-received condition and one that has been conditioned as

described in oven conditioning test, Clause 8.6, shall be tested as described in Clause 8.13.2.2. Each
sample shall be 1.2-m (4-ft) long, exclusive of the attached end fitting or cuff. Following the test:

a) The conductors in each sample shall be unbroken and undamaged as demonstrated by
energizing the hose so that rated current flows for 1 min;

b) Each sample shall comply with dielectric voltage-withstand test, Clause 8.4; and

c) No sample shall have an increase of more than 10% in electrical resistance of the hose

asse

8.13.2.2 TH
reciprocating
generated th

ol
IlJIy.

e hose shall be secured at one end to a test apparatus that will provide
motion having a total travel of 305 +6.4 mm (12 £1/4 in). The recipraocating m

a horizontal
ption shall be

rough a 610-mm (24-in) long connecting rod that is moved in a sinusoidal motion by a 152-

mm (6-in) lohg driving arm rotating at 36 +1 revolutions per minute. See Figure 18. The hose shall be
placed over g pulley, illustrated in Figure 19. The pulley side walls may be increased to apy convenient

diameter neq
(10 Ib £1 oz
cycles —one

8.14 Abragion test

8.14.1 Genleral

8.14.11 A
exposing a g
with the diele

8.14.2 External

8.1421 A
specified in

8.14.2.2 One sample;1:2-m (4-ft) long, of a current-carrying hose in the as-received cong
b same(length that has been conditioned as described in oven conditioning tes

sample of th

essary to hold the hose to the center line. The free end shall.be attached to a
weight. With the weight guided to prevent swinging, the(test shall be conduct
cycle consisting of one forward and one reverse movement of the reciprocating

current-carrying hose shall be tested as described in Clauses 8.14.2 and §.

1.54 +0.03 kg
ed for 20,000
apparatus.

14.3 without

urrent-carrying part, as determined:by visual examination and by compliance,
ctric voltage-withstand test, Clause 8.4.

D.61-m (2-ft) long._sample that includes the section passed over the emery clg
lause 8.14.2.2 shall be used for the dielectric voltage-withstand test.

shall be testg

described in

d. The*samples shall be passed over a 51 — 76-mm (2 — 3-in) wide piece of ¢

after testing,

th surface as

ition and one
t, Clause 8.6,
mery cloth as

Clause 8 14.2. 3 The emery cloth shall be supported by the 90° arc of a cyli

der having a

3 described in

Clause 8.13.2.2, and W|th the free end of the hose attached to a 1.13 kg (2 1/2 Ib) weight, the hose shall
be positioned so that the midpoint of the hose is at the center of the emery cloth at the middle of the cycle.
With the weight guided to prevent swinging, the hose shall pass over the emery cloth surface for 350
cycles — one cycle consisting of one forward and one reverse movement of the reciprocating apparatus.

8.14.2.3 The emery cloth mentioned in Clause 8.14.2.2 shall be No. 120 grit and shall be an aluminum
oxide abrasive. The emery cloth shall have a cloth backing and an enclosed type of coating.

8.14.3 Internal

8.14.3.1 The entire length of the hose shall be subjected to the dielectric voltage-withstand test by
testing a series of 0.61-m (2-ft) long segments.
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8.14.3.2 One 1.2-m (4-ft) long sample of a current-carrying hose in the as-received condition and one
sample of the same length that has been conditioned as described in oven conditioning test, Clause 8.6
shall be tested. Each sample shall be provided with fittings for connection to the power nozzle and vacuum
cleaner so that normal suction is provided. The hose shall lie in a horizontal plane and the midpoint of the
hose shall be formed around a 90° arc of a cylinder having a 10-in (254-mm) radius. The air flow through
the hose shall be maintained at 1.4 m? (50 ft%) per minute; a faster air flow rate may be used if agreeable to
those concerned. The vacuum cleaner shall be energized and the hose is to pick up 45.4 kg (100 Ibs) of
previously unused 50 — 70 core silica sand at a rate of 2.3 kg (5 Ibs) per minute. Each sample shall pick up
the sand five times so that a total of 227 kg (500 Ibs) of sand is picked up.

8.15 Wet pick-up

8.15.1 General
8.15.1.1 A
household c3
requirements

current-carrying hose that is to be used as a component in a designated| model of a
rpet cleaning appliance intended by the manufacturer for wet pick-up‘shall comply with the
for double-insulation specified in Clause 6.

8.15.1.2 Fo
hose shall be

the purposes of these requirements, the interior surface, 6f a wet pick-up cufrent-carrying
considered accessible.
8.15.2

Immersion test

8.15.2.1 Tw

D samples of a complete wet pick-up current<carrying hose, including end-fitti

subjected to the immersion conditioning and tests specified in Clause 8.15.2.2. One sample s

as-received (
(158°F).

8.15.2.2 Th
test solution

recommenda
immersion. A
specified in C

ondition; and one sample shall be conditioned in an air-circulating oven for

b samples described in Clause:8.15.2.1 shall be immersed for 7 days at 70°C (
supplied or recommended bylthe manufacturer, and mixed according to the m
ions. All the air shall be-displaced by the solution from the interior of the hos
ter conditioning, each hose sample shall be subjected to the dielectric voltage-v
ause 8.4.3, and the thermal-shock test, Clause 8.12.

8.16 Endurfance test

8.16.1 The
rotation witho|

pttachment plug described in Clause 8.2.8 shall be capable of withstanding 1
ut resulting in:

hgs, shall be
hall be in the
7 h at 70°C

158°F) in the
anufacturer's
e during the
vithstand test

00 cycles of

a) Dar

hage to the terminals or internal wiring;

b) Damage to the enclosure;

c¢) Reduction of spacings;

d) Access to current-carrying parts; or

e) A risk of fire or electric shock.

8.16.2 Each of six representative units of a rotating type plug-in appliance shall be subjected to the
required cycling at a minimum rate of 10 cycles per minute while unenergized. The units shall be rotated
as intended in normal use. Following the required cycling, the units shall be examined and subjected to the
applicable Dielectric Voltage-Withstand Test.
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8.17 Grounded hose tests

8.17.1

The grounding conductor and grounding connections shall not open, and the voltage drop

between the appliance main grounding terminal and the end of the hose shall not exceed 4 V when the

ground path i

s tested as described in Clause 8.17.2.

8.17.2 The ground path mentioned in Clause 8.17.1 shall carry for 2 min a 60 Hz current as specified in
items (a) or (b), whichever is lower:

a) Twice the rating for the appliance; or

b) Twice the rating of the overcurrent protective device provided in the hose.

8.17.3 Thrg
accordance
connected tg

8.18 Marki
8.18.1 A cu
Electrical Wi

and visible e

8.18.2 A cU

fitting intended for connection to the wall valve with the following: "Connect Only to a Type A

8.18.3 A w
installation w

8.18.4 A wall valve shall be marked and-ated with an electrical rating of 120 V, 60 Hz, 7 A.

8.18.5 A wall valve shall be marked“For Household Use Only" or the equivalent.

8.18.6 A cy
marked with

a) On
electn

b) On

e as-received samples of grounded type current-carrying hose shall be additio
with Clause 8.10, having the grounding and one current-carrying €onduc
gether at the end.

ng

rrent-carrying hose shall be permanently marked with the.statement: "This H
res," or the equivalent. This marking shall be in letters, not less than 2.4-mm
ther during assembly to the appliance or while in use.

rrent-carrying hose as described in Clause 8.2)5 shall be permanently marke

all valve as described in Clause 8.2 shall be permanently marked whersg
th the following: "Central Vacuum Cleaning System Wall Valve — Type A."

rrent-carrying hose/electrified wall-valve combination as described in Clause |
he word "WARNING" and the following or the equivalent:

the wall valve: "To reduce the risk of electric shock connect only (hose manufad
¢ hose,Cat. No. __to this wall valve."; and

the hose: "To reduce the risk of electric shock, connect only to (valve manufag

hally tested in
tor externally

ose Contains
3/32-in) high,

1 on the end-
fVall Valve."

visible after

B.2.6 shall be

turer's name)

turer's name)

elect

fredwattvatve, CatNo

8.19 Marking

8.19.1

8.19.2

8.19.3

8.19.4

Section 8.19 deleted

Deleted

Deleted

Deleted

Deleted
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8.19.5 Deleted
8.19.6 Deleted
9 Appliances Generating Ultraviolet (UV) Radiation
9.1

General

9.1.1 Appliances that generate ultraviolet radiation shall comply with the applicable require
standard as well as the requirements in 9.2 — 9.6.

9.1.2 Appligr generating uitraviolet Tadiatior ntended for
Federal Regylations, CFR 21, Part 1040, Chapter 1, Subchapter J.

9.2 Construyction

9.2.1 Polymeric enclosure and insulating materials, internal wiring, and other'polymeric con
shall be accgptably resistant to degradation when exposed to ultraviolet light, if degradatio
would result in non-compliance with other requirements of this standard. To determine whe
acceptably rgsistant to ultraviolet light, the part shall be subjected to the Ultraviolet Light E

ments of this

M the Code of

ponent parts
n of the part
ther a part is
Xposure Test

specified in C22.2 No. 0.17 and UL 746C.

Exception: A polymeric material that complies with the Ultraviolet Light Exposure Test requirgments in the

thickness and color used in the end-use appliance is considered to comply.

9.2.2 With teference to Clause 9.2.1 and C22.2.No. 0.17 and UL 746C, the material
evaluate the parts shall be as follows:

properties to

a) A polymeric enclosure shall be*subjected to flammability classification, tensile or flexural

strength, and impact testing;

b) A polymeric internal component part shall be subjected to flammability classificatid
provides functional suppartiit shall also be subjected to tensile or flexural strength.

n. If the part

9.3 Protectjon against injury to persons
9.3.1 Protegtion front.overexposure to ultraviolet radiation

hce with the
bt considered

9.3.1.1 Equ|pment shall be investigated for emission of ultraviolet radiation in accorda
ultraviolet irradiahce-test,Cle 2\ 2 ig
to present a risk of overexposure

se 9.4 ipmen han O

to ultraviolet radiation.

Exception: Equipment exclusively identified for the use of lamps rated "Exempt Risk Group" by
ANSI/IESNA RP-27.1, are considered to comply with this requirement without test.

9.3.1.2 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 could result in overexposure shall be prevented by reliable means, such as enclosures and
interlocks. See Clause 9.3.1.6.

9.3.1.3 Equipment that emits more than 0.1 uW/cm? shall be specified for use locations where access to
the equipment and the radiated emissions shall be restricted to qualified personnel. Product markings and
instructions shall identify the protective equipment and the necessary precautions to minimize the risk of
overexposure. See Clauses 9.5 and 9.6 for the required markings and instructions.
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Exception: Equipment emitting radiation above 0.1 uW/cm? in user accessible lamp compartments during
relamping is acceptable if the product cannot be operated continuously with the lamp compartment
opened and the product is marked in accordance with Clause 9.5.3.

9.3.1.4 Equipment that emits more than 0.1 pW/cm? shall be provided with a user-actuated ON/OFF
switch or control to activate and deactivate the ultraviolet function of the appliance.

9.3.1.5 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.

jolet radiation is

9.3.1.6 Int
be reliable a

9.3.1.7 Thsg
actuator can

9.3.1.8 Wit
appliances s
shall be suitg
conducted w|

9.3.1.9 Dur
functional an
the interlock
the roller me
not enough s

9.3.1.10 EI
requirementg

9.3.2 Prote
9.321 Ah

nm is consid
Clause 9.4.2

rlocks or interlock systems used to minimize risk of overexposure to ultraviolet
d comply with Clauses 4.20.7.9 — 4.20.7.12 and Clauses 9.3.1.7 — 913.1.10.

actuator of an interlock shall be located so that unintentional operation is un
not be defeated with the articulated probe.

 reference to Clause 9.3.1.6, interlocks or inteflock systems used on h
nall be suitable for a minimum of 100,000 cycles ofOperation, and commercial-u
ble for a minimum of 200,000 cycles of operation. The applicable endurance tg
th the interlock or interlock system controlling its-hormal load; see Clause 5.2.

ng and after the applicable endurance, test, the interlock or interlock system
d any spring mechanism shall remainfesilient so it may not be readily defeated.
shall not actuate when the appliance'is overturned (the weight of the interlock i
chanism, etc., shall not depress{and engage the switch in the ON position beg
pring retention).

pctronic controls used. as’ part of the interlock or interlock system shall cor
of Clause 4.11.4.

ction from ozone emissions

busehold use appliance using a UV lamp operating at wavelengths less than o
ered<to.produce ozone during its normal operation and shall be tested in acq

adiation shall

ikely and the

pusehold-use
5e appliances
sting shall be

shall remain
For example,
self including
ause there is

nply with the

equal to 250
ordance with

9.3.3 Glass covers and guards

9.3.3.1
with the requ

irements in Clause 9.4.3.

Glass covers and guards shall be a non-shattering or tempered type that, when broken, comply

9.3.3.2 Glass covers and guards that also provide protection against risk of electric shock shall comply
with the applicable impact test described in Clause 5.19.2 or 5.19.3.
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9.4 Performance
9.4.1 Ultraviolet irradiance test

9.4.1.1 Emissions of ultraviolet radiation from the equipment shall be evaluated in accordance with the
American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values and
Biological Indices.

9.4.1.2 Testing shall be performed in the condition(s) most likely to result in the highest emission levels,
including removal or adjustment of guards or operating settings. The test shall be performed using a new
lamp (or other integral radiation source) representative of the maximum emission capability (including user

iation source

replacement
to represent t

9.4.1.3 For
of overexpos
abuse, includ

narts) _The measurement device-shall ha nlaced as close-as nassihle to the ra
7 g 1

ne user's body.

broducts that employ enclosures, guards, and similar protective features to min
ure to ultraviolet radiation, these parts shall be resistant to degradation fron
ing degradation from operation under severe conditions and @bnormal con

subjecting the protective features to the applicable tests of Clause 5.19 (5:19.2 or 5.19.3, 5

and Clause 5

mize the risk

mechanical
ditions. After
19.4, 5.19.5)

21(5.21.3,5.21.4,5.21.5, 5.21.7, 5.21.9), the protective features shall be visua

If visual examnination indicates that the protection afforded by the protective feature coul

impaired, ultr

used for eaclh mechanical abuse/irradiance test sequence unless.it is agreeable to all partig

same sample

9414 For
conditions, bd

9.4.1.5 Inst
measuring e
selection of in

b

for all required testing.

equipment that can emit different levels @f ultraviolet radiation under use
th conditions shall be considered in the ultraviolet irradiance measurements.

issions of the radiation source and wavelengths. Care shall be taken to e
strumentation.

9.4.2 Ozon¢ emissions

9.4.2.1

94211 Th
specified in I

9.4.21.2 TH

Chamber specifications

e test chamber construction materials, air tightness, and air mixing efficiency
O 16000-9.

e test chamber operating parameters, such as the loading factor, air supply sy

half-life, air e

ly examined.
1 have been

bviolet irradiance measurements shall be repeated. In(this case, a different sagmple shall be

es to use the

and service

mentation used for the ultraviolét™ radiation measurements shall be suitable for the

hsure proper

shall be as

stem, ozone

hhnngn rate, fnmpnrahlrn, and relative hnmiriih/, shallbe as epnhifind in1SQ 28

8G0.

9.422 Equ

94.2.21

ipment specifications

Ozone analysis equipment shall meet the following criteria in items (a) — (d) below. To prevent

loss of ozone in the sampling line, it shall be of minimum length, not exceeding 4 m (13.1 ft), and made of
a flexible inert material such as PTFE:

a) Ranges of 0.02, 0.04, 0.1, 0.2, and 0.4 mg/m? on the full scale (or have auto ranging capability);

b) The capability to detect 4 ug/m?® or lower concentration;

c) A precision of 2% from the mean value in the 0 mg/m?® to 0.2 mg/m? range (i.e. 2 ug/m? or 1%
on the full scale);
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d) A sampling rate of not less often than once every 30 s.
9.4.2.3 Test conditions

9.4.2.3.1 During the test, the appliance shall be operated in the same manner and for the length of time
specified as for the temperature test described in Clause 5.8.

9.4.2.3.2 If the appliance can be operated with any of its fans, heaters, or the like not functioning; with
replaceable filters, or the like removed; or with fluid, or the like exhausted, this test shall be repeated a
sufficient number of times with the various components not operating or with the items removed or
exhausted to determine that these conditions do not result in ozone emission exceeding that specified in
Clause 9.4.24-4

9.4.2.4 Measurements and calculations

9.4.2.4.1 The exhaust air of the emission test chamber shall be used-for ‘sampling the ozone
concentratiof in accordance with ISO 28360. The maximum ozone concentration’ measured|shall be used
to calculate the specific emission rate for the appliance by use of the following,equation:

SERy3 = Conk' VP TR

Where:
SER({; = Specific Emission Rate [ug/minute]
Comax F Maximum Measured Ozone Concentration [ug/ m°]

k' = Qzone Decay Constant with Ventilatioh for the Test Chamber [1/min] determined in accordance
with ISO 28360

V = Vplume of Test Chamber [m’]

P = Afmospheric Pressure [Pa] =101,325

T = Temperature [K] =298

R = (as Conversion Constant [Pa/K] = 339.8
9.4.2.4.2 The specific emission rate calculated in Clause 9.4.2.4.1 shall be translated|to an ozone

concentration within a room having a 6.5 m? (70 ft?) floor area and a 2.43 m (8 ft) wall height| by use of the
following equatian-

Cir=[EXTxR]/[VXxPx(AER+ (Vyx(4/V))]

Where:
C,r = Maximum Ozone Concentration [ug/ m®] within a typical small room
E = Emission Rate [ug/h] = 60 x SER 3 [ug/min] calculated in Clause 9.4.2.4.1
T = Temperature [K] = 298
R = Gas Conversion Constant [Pa/K] = 339.8

V = Volume [m®] = Minimum Room Volume = 15.80 m® (560 ft°)
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P = Atmospheric Pressure [Pa] = 101,325

AER =

Air Exchange Rate [1/h] = 0.2

V, = Deposition Velocity [m/h] = 0.98

A/V = Surface Area to Volume Ratio [m?>/m’] for the room = 2.5

9.4.2.4.3 An appliance shall not produce a concentration of ozone as calculated by Clause 9.4.2.4.2
exceeding 107 ug O4/m?® (0.050 PPM O3) by volume.

9.4.3 Glass

impact

9.4.3.1  With
the acceptabi

9.43.2 The
9.43.3 The

9434 The

when the sanjple breaks.

9435 The
(1.18 in) from

longest dimension on an irregular shape. When shattered, the glass shall completely dice intg

9436 The

reference to Clause 9.3.3.1, a test sample of glass shall be broken by impact
ity of the glass cover or guard.

test shall be conducted at 25 +5°C (77+7.5°F).
sample shall be weighed and the weight of 65 cm? (10 in?) shail\be calculated.

lower surface of the glass sample shall be covered with adhesive tape to retain|

glass shall be placed on a flat surface and shattered with a center punch at a
the midpoint on the edge of the glass toward the center. The edge shall be d

10 largest crack-free particles shal"be weighed together within 5 min, to

to determine

the particles

point 30 mm
efined as the
particles.

avoid further

fracture. The otal weight shall be less than the-calculated weight of 65 cm? (10 in?) of the original sample.
9.5 Markings

9.5.1 With reference to the requirements in Clause 11.1.1, the appliance shall also be mafked with the
manufacturerls complete address:

9.5.2 Produtts shall besmarked in accordance with ANSI/IESNA RP-27.3.

9.5.3 With reference-to the Exception to Clause 9.3.1.3, the compartment shall be marked with the word
"WARNING" jandhthe following or equivalent: "Eye damage may result from directly viewing the light
produced by thedamp in this apparatus. Always turn off lamp before opening this [protectivel] cover." The
marking shall be located where readily visible during any approach to the lamp compartment.

9.5.4 Markings shall indicate to the user the proper method of replacement. For user-replaceable lamps,
the permitted replacement lamps by manufacturer and part number shall be specified. Products having
lamps intended for replacement only by qualified service personnel shall be clearly marked to indicate this;
the marking shall be located where readily visible during any approach to the lamp compartment.

9.5.5 Equipment incorporating an interlock to reduce the risk of overexposure shall be marked with the
word "WARNING" and the following or equivalent: "This cover is provided with an interlock to reduce the
risk of excessive ultraviolet radiation. Do not defeat its purpose or attempt to service without removing
cover completely." The marking shall be located where readily visible during any approach to defeat the
interlock.
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9.5.6 For products where it could be necessary for qualified service personnel to access the product
while radiation is generated, or to defeat guards, interlocks, or other protective features, markings shall be
provided to alert the service personnel to the risk of overexposure. Any necessary precautions shall be
described in the product’s instruction or maintenance manual.

9.6 Instructions

9.6.1 The instructions shall contain the manufacturer’s declaration of conformity to the applicable

provisions of applicable US Federal requirements, including CFR 21, Part 1040, Chapter 1, Subchapter J,
Radiological Health.

9.6.2 Marki ge of Clause ﬁ related to minimi?ing the risk of user OVErexposure to-ultravjolet radiation
shall be repeated under the Important Safety Instructions specified in Clause 12.2.
9.6.3 Except as permitted by Clause 9.3.1.3 for relamping, equipment with ultraviolet rgdiation levels
over 0.1 pW/fcm? while under service conditions shall be provided with instructions indicating the need for
all servicing fo be performed by qualified personnel.
9.6.4 Equigment specified only for commercial or industrial applications shall be provided with
instructions ihdicating the need to take precautions to insure that the concentration of ozonelis limited to a
safe value.
10 Manufagturing and Production Tests
10.1 Dielegtric voltage-withstand
10.1.1 Each appliance 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 between the primary wjiring and:

a) Acgessible noncurrent-carrying metal parts that are likely to become energized; and

b) Acgessible extra-low voltage_(42.4 V peak or less) metal parts, including terminals.
10.1.2 The|production-line testyshall be in accordance with either Condition A or Condition B of Table 17.
10.1.3 Thelappliance may be in a heated or unheated condition for the test.
10.1.4 The|test shall be conducted when the appliance is fully assembled. It is not intehded that the
appliance belunwired, modified, or disassembled for the test.

Exception No. 1: A part such as a snap cover or a friction-fit knob that would interfere with performance of
the test need not be in place.

Exception No. 2: The test may be conducted before final assembly if the test represents that for the
complete appliance.

10.1.5 If the appliance employs a solid-state component that is not relied upon to reduce a risk of electric
shock and that can be damaged by the dielectric voltage-withstand potential, the test mentioned in Clause
10.1.1 may be conducted before the component is electrically connected provided a random sampling of
each day's production is tested at the potential specified in Table 17. The circuitry may be rearranged for
the purpose of this test to reduce the likelihood of solid-state component damage while retaining
representative dielectric stress of the circuit.
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10.1.6 The test equipment shall include a transformer having an essentially sinusoidal output, 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 feature that rejects any
unacceptable unit.

10.1.7 If the output rating 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.

10.1.8 If the output rating of the test equipment transformer is 500 VA or more, the test potential may be
indicated:

a) By a voltmeter in the primary circuit or in a tertiary winding circuit;

b) By L selector switch marked to indicate the test potential; or

c) By
single
shall i

has beg

10.1.9 Test

a marking in a readily visible location to indicate the test potential .of equipm
test potential output. When a marking is used without an indicating.veltmeter, th
nclude a positive means, such as a power-on lamp to indicate that the manually
en reset following a dielectric breakdown.

equipment, other than that described in Clauses 10.1.6= 10.1.8, may be us€

ent having a
e equipment
reset switch

d if found to

accomplish the intended factory control.
10.1.10 Dur
the appliance
equipment te

ng the test, the primary switch shall be in the o position, both sides of the primary circuit of
shall be connected together and to one terminal of the test equipment, and thelsecond test-
minal shall be connected to the accessible-nehcurrent-carrying metal.

Exception NQq.
subject to ex

1: An appliance — resistive, highsimpedance winding, or the like — having
cessive secondary-voltage build-upsin case of electrical breakdown during the)
tested with alsingle-pole primary switch, if used, in the OFF position, or with only one side @
circuit connegted to the test equipment when the primary switch is in the ON position, or wh
switch is not gsed.

circuitry not
test may be
f the primary
en a primary

Exception Ng
full test poten|
position.

. 2: The primary swifch is not required to be in the ON position if the testing m
fial between primary wiring and noncurrent-carrying metal parts with the switch

leans applied
not in the ON

10.2 Grounding-continuity
10.2.1 Each appliance that has a power-supply cord having a grounding conductor shall be
routine produket

- =W~ 4 4o Aot oo ot araradina X HEGRT TWAP-CVIP- 7Sl “O-X V) -tk AL
aquTrmimie 1oL, (U UtTieTimmie urat 5IUUIIUIIIH \JUIIlIIIUIly CAIOLO VOTLWTTITT UTC HI\JUII

tested, as a
ing blade of
the attachment plug and the accessible noncurrent-carrying metal parts of the appliance that are likely to
become energized.

10.2.2 Only a single test need be conducted if the accessible noncurrent-carrying metal part selected is
conductively connected by design to all other accessible noncurrent-carrying metal parts.

10.2.3 Any suitable indicating device — an ohmmeter, a battery-and-buzzer combination, or the like —
may be used to determine compliance with the grounding continuity requirement in Clause 10.2.1.
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11 Marking

11.1

11.1.1

General

installation, in the case of a permanently connected appliance — with;

An appliance shall be plainly and permanently marked where it will be readily visible — after

a) The manufacturer's name, trade name, trademark, or other descriptive marking by which the
organization responsible for the product may be identified;

b) A distinctive catalog number or the equivalent;

"3-wire.

b electrical rating; and

- an appliance intended for connection to a 120/240 V, 3-wire, single-phase pd

Exception N¢. 1: The manufacturer's identification may be in a traceable code if the applianc

by the brand

Exception N
codeorina

a) Do

or trademark owned by a private labeler.

D. 2. The date of manufacture may be abbreviated)or in a nationally accepteq
fode affirmed by the manufacturer, provided thatthe code:

es not repeat in less than 10 years for a heusehold appliance, and less than 2

comnpercial appliance; and

b) Do
many

11.1.2 The
hertz, Hz or
included in t
horsepower,

Exception: T
significance
used it shall

11.1.3 An 3

es not require reference to the manutacturer's records to determine when the 3
factured.

electrical rating specified in” Clause 11.1.1(d) shall include volts, frequency —
DC, or both — and amperes. Watts may also be included. The number of ph

shall be included.

he international symbol for the nature of supply = == may be used instead
Df this symbel is explained in the instructions packaged with the product. When
be placédnext to the marking for rated voltage.

ppliance having provision for an electrical attachment, such as a motorized noz

wer source —

e is identified

conventional

PO years for a

ppliance was

expressed in
ases shall be

ne rating of an appliance intended for use on a polyphase circuit. No other ratings, such as

of "DC" if the
this symbol is

rle, that is not

provided with the appliance shall be marked in accordance with Clause 11.1.2 to separately identify the
input with and without the attachment. See Clause 11.1.4.

11.1.4 An appliance having provision for an electrical attachment, such as a motorized nozzle, that is not
provided with the appliance shall be marked on the surface adjacent to the power receptacle to specify the
attachment intended to be used.

11.1.5 An attachment and/or proprietary fluid that is packaged and marketed separately from the basic
appliance shall be marked with a distinctive catalog number or the equivalent. See Clause 12.7 as it
relates to cleaning fluid designations.

Exception: A non-electrical attachment, such as a crevice tool, an upholstery brush, or the like that has no
driven parts and is intended to facilitate a cleaning operation without the use of a liquid need not be
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investigated. This exception does not apply to a non-electrical hard surface attachment intended for use
with a proprietary fluid.

11.1.6 An appliance provided with one or more general-use receptacles shall be marked in accordance
with Clause 11.1.2 to separately identify the input with and without the receptacle rating(s). See Clause
11.4.22.

11.1.7 A vacuum cleaner with a steam-cleaning attachment shall be marked in accordance with Clause
11.1.2 to separately identify the vacuum input, steam cleaner input, and the total combined input if the
vacuum cleaner and steam cleaner can be operated simultaneously.

11.1.8 The = 2 in-place-of the required-text sighificance-of the symbol
is explained in the instructions.

11.2 Permanence

11.2.1 Markjngs required by this Standard shall be permanent and shall be molded, die-stgmped, paint-
stenciled, stgmped or etched metal that is permanently secured, or indelibly stamped lgttering on a
pressure-sensitive label secured by adhesive that, upon investigation, is\found to be acceptable for the
application. Qrdinary usage, handling, storage and the like of an appliance shall be cons|dered in the
determination of the permanence of a marking.

11.2.2 Unless it has been investigated and found to be acceptable for the application,| a pressure-
sensitive labgl or a label that is secured by cement or adhesive and that is required to be pefmanent shall
comply with Glause 4.1.2.1.

11.3 Details

11.3.1 If the appliance is equipped with*xa’single motor as the only electrical energy consuming
component gnd the electrical rating appears on the motor nameplate, the rating need not appear
elsewhere onl the equipment, provided-that the motor nameplate is readily visible with the mptor installed
as intended. $ee Clause 5.7.1.

11.3.2 A cond-connected appliance equipped with a dual-voltage motor with the motor namepplate used to
show the elegtrical rating,.as-indicated in Clause 11.3.1, shall be provided with an additiongl permanent
marking to irdicate the. particular voltage for which the equipment is intended to be conpected when
shipped from the factery.

11.3.3 If a manufacturer produces or assembles appliances at more than one factory, gach finished
appliance shall*have a distinctive marking by which it may be identified as the product of a particular
factory. This marking need not be readily visible.

11.3.4 If the capacitor or capacitor/transformer unit mentioned in Clause 4.12.4 is not physically a part of
the appliance, it shall be marked with an identification symbol. This symbol shall also appear on the
nameplate of the motor.

11.3.5 If an appliance will not start and reach normal running speed when connected to a circuit
protected by an ordinary — not a time-delay — fuse as described in Clause 5.6.1, the appliance shall be
plainly marked with the following or the equivalent, " If connected to a circuit protected by fuses, use time-
delay fuses, marked Type D, with this appliance."

11.3.6 A stationary appliance employing an attachment plug in accordance with Exception No. 1 to
Clause 4.5.1.7 shall be marked "Connect To Individual Branch Circuit." This marking shall be included with
the electrical rating marking of Clause 11.1.1.
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11.3.7 A commercial vacuum cleaner employing an attachment plug in accordance with Exception No. 2
to Clause 4.5.1.7 shall be marked "Connect Only To A Dedicated Individual Branch Circuit." This marking
shall be included with the electrical rating marking specified in Clause 11.1.1(d).

11.3.8 An appliance shall not be marked with a double insulation symbol (a square within a square), the
words "double insulation," or the equivalent unless it complies with the requirements for double insulated
appliances specified in Clause 6.

11.3.9 A double insulated appliance shall be permanently marked with the statement "DOUBLE
INSULATION — When servicing, use only identical replacement parts.” The words "DOUBLE INSULATED"
or the double insulation symbol — a square within a square — may be used instead of "DOUBLE
INSULATION"in the marking

11.3.10 If g|specific spacing is necessary between a central vacuum cleaner and thesurfages of the test
alcove descrjbed in Clause 5.2.3.1 to reduce the likelihood of attaining temperatures within the appliance
or on adjacent surfaces in excess of those specified in Table 9, the appliance shall.be permamnently marked
in a location| that will be readily visible after installation with the following ar\the equivalgnt: "Mount at
least...incheg from side walls (and floor or ceiling)."

11.3.11 If gn outdoor exhaust is necessary on a central vacuum cleaner to reduce thq likelihood of
attaining tempperatures within the appliance or on adjacent surfacestin excess of those specifled in Table 9,
the appliance shall be permanently marked in a location readily. visible after installation as intended to
make the us¢r aware of the necessity for outdoor exhausting.See Clause 12.5.5.

11.3.12 An|appliance for which it is necessary that exhaust air be vented for proper operation, or an
appliance provided with instructions or markings that 'specify that exhaust air be vented, shgll be marked,
in a location that will be visible when the exhaust‘system is being installed, with explicjt instructions
specifying:

a) How the appliance shall be vented;and

b) That the exhaust air shall not be vented into a wall, a ceiling, or a concealed space pf a building.
Exception: Spe Clause 12.5.6.

11.3.13 Unless it has been-investigated and found to be acceptable for commercial use,|an appliance
shall be marked "For Household Use Only," "Household Type," or the equivalent.

11.3.14 If gn appliance is provided with a power-supply cord 457-mm (18-in) long or lgss or with a
connector bgse (motor-attachment plug) in accordance with Clause 4.5.1.18, a statement shgll be marked
on the appliance orbeimthe mstructions packaged with the apptiance advising of

a) The availability of an extension cord;

b) The cord description by means of gage and, in accordance with Clause 4.5.1.6, construction
type; and

c¢) The importance of using such a cord; see Clause 12.2.7(k).

11.3.15 A product identified for pick-up of potentially hazardous substances (such as asbestos) shall be
marked: "The Use Of This Machine In Conjunction With The Pick-Up of * Has Not Been Investigated By

* Replaced with substances for which the product has been investigated to pick-up.
** Replaced with name of organization certifying compliance with this Standard.
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11.3.16 An appliance provided with a Class 2 power source with output terminals for connection of
external wiring to the output of the power source shall be marked adjacent to the terminals with the
following or equivalent:

a) For an output of 15 V or less: "Class 2,

V." (the blank shall be replaced with the nominal
open-circuit voltage present at the terminals); and

b) For an output greater than 15 V: "Class 2 Not Wet, V." (the blank shall be replaced with
the nominal open-circuit voltage present at the terminals.)

11.4 Cautionary

11.4.1
obvious.

A marking shall be provided on an appliance to inform the user of a risk of injuty that is not

11.4.2 A m{
English and F
standard.

ided in both
cified by this

rking intended to reduce the risk of fire, injury, or electric shock shall be pro
rench. Annex H lists some examples of French translations of the"marking sp€

11.4.3 Ama3 all be located

on a part that

rking intended to reduce the risk of injury to persons shall be permanent and sh
cannot be:

a) Removed without impairing the operation of the appliahce; or

b) Lef{ off of the appliance without its being readily apparent.
11.4.4 A calitionary marking shall be prefixed by a signal word "DANGER," "WARNING," or["CAUTION."
The marking ghall be in letters not less than 2.4-mm(3/32-in) high. If contrasting colors are Uised, all text,
other than thrI signal word, shall be in letters notless than ,"1.6 mm (1/16 in) high." The sigrjal word shall
be more pronjinent than any other required marking on the appliance.

11.4.5 If a gautionary marking is molded or stamped in a material not having a contrasting
color or texture, the required marking shall have a depth or raised height above the backgrou
atleast 0.51 nm (0.020 in).

background
nd surface of

11.4.6 If, when energized, ‘an appliance has a moving part that may cause injury to perspns, a motor

control switch

have a plainl
these symbol

on the appliance, other than a momentary-contact switch or a push-on/push-off

marked\off position. International symbols | and may be used if the si
5 is explained in the instructions packaged with the product.

switch, shall
gnificance of

11.4.7 Ana

. . L . .
ppiancetavingprovision fortwoormore—separate connectionstoa branch i

cuit or other

power-supply source shall be permanently marked with the word "CAUTION" and the following or the
equivalent, "This appliance has more than one connection to the source of supply. To reduce the risk of
electric shock, disconnect all such connections before servicing." The marking shall be located at each
point of connection and shall be readily visible after installation of the appliance.

11.4.8 An appliance or an accessory of a type mentioned in Table 18 shall be provided with a permanent
marking containing the applicable warning. The wording of the marking shall be as stated in Table 18 or
shall be in equally definitive terminology containing all three required parts of the marking specified. These
three required parts are the signal word, the risk statement, and the risk reduction statement. The marking
shall be readily visible while the appliance or accessory is in use or being readied for use. See Clauses
11.4.10 — 11.4.14.

11.4.9 The warning marking required by Clause 11.4.7 and Table 18 may be provided on the non-
detachable power supply cord in the form of a cord tag; see Cord tags, Clause 11.5.
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11.4.10 With reference to the requirement in Clause 11.4.7, a marking that combines two or more
applicable warnings need not include the signal word "WARNING" more than once.

11.4.11

statement indicating the intended use of the product provided:

a) The product has been investigated for this use; and

The warning marking required by Clause 11.4.7 and Table 18 may be supplemented with a

b) The supplement is no longer than the warning specified in Table 18 and is in smaller print.

11.4.12

If the appliance cannot be used without a hose, the marking required in Clause 11.4.7 may be

located on the hose, instead of on the appliance, in the area of the handle and in such a manner and

location that

11.4.13
the marking
11.4.7 shall 3

11.4.14 Aoc
of Table 18.
and in such 4

11.4.15 A
intended for
shall be per
"DANGER"
switches, mq
located in ga
exterior encl
See Clause |

11416 A g
indicate that
or the equiva

"CAU
11.417 A

indicate that
disconnected

I

t will be readily visible to the user during normal operation.

If the appliance, such as an upright vacuum cleaner, can be used with or without

a hose and if

bn the appliance is not visible when the hose is being used, the marking requited by Clause

Iso be marked on the hose in accordance with Clause 11.4.10.

entral vacuum cleaner not intended for wet pick-up shall be marked in accordan
f the hose is provided by the manufacturer, it shall also be.marked in the area
manner and location that it will be visible to the user during normal operation.

ermanently-connected vacuum cleaner intended for outdoor use and any va
Ise where gasoline or other volatile flammable Jiguids are transferred to fuel tan
anently marked in a location where it will be‘readily visible after installation

d the following statement or the equivalent: "This equipment incorporates |
tors, or the like that tend to producecarcs or sparks that can cause an exp

psure of any dispensing pump and at least 450 mm (18 in) above a driveway or
2.5.8.

art of an enclosure as(described in the Exception to Clause 4.20.3.2 shall
such servicing is to be done with the appliance disconnected from the supply cir
lent:

TION — To Reduce The Risk Of Injury From Moving Parts — Unplug Before Serv

hotor-dfiven brush as described in Exception No. 3 of Clause 4.20.3.1 shall
the brush may start unexpectedly and cleaning and servicing is to be done with
fronT the supply circuit as follows or the equivalent:

Ce with ltem 6
of the handle

cuum cleaner
ks of vehicles
with the word
barts such as
losion. When

soline-dispensing and service stationsiinstall and use at least 6 m (20 ft) horizomtally from the

ground level."

be marked to
tuit as follows

cing."

be marked to
the appliance

"CAUTION — Risk Of Injury. Brush May Start Unexpectedly. Unplug Before Cleaning or Servicing."

11.4.18

If the construction of an appliance is such that cleaning or similar servicing to be done by the

user (such as replacement of pilot lamps, fuses, drive belts, and the like) involves the exposure of any
normally enclosed or protected uninsulated live parts to unintentional contact, the appliance shall be
clearly and permanently marked with the following, or equivalent wording:

"WARNING — TO REDUCE THE RISK OF ELECTRIC SHOCK—- UNPLUG BEFORE CLEANING OR

11.4.19

SERVICING."

If any point within a terminal box or wiring compartment of a permanently connected appliance in

which the power-supply conductors are intended to be connected, including such conductors themselves,
attains a temperature rise of more than 35°C (63°F) during the normal-temperature test, the appliance
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shall be marked: "CAUTION - For supply connection, use wires rated for atleast ___ °C (___°F)," or with
an equivalent statement. The temperature value shall be in accordance with Table 19. This statement shall
be located at or near the point where the supply connections are to be made, and shall be clearly visible
both during and after installation of the appliance.

11.4.20 A wet pick-up current-carrying hose shall be marked with the following or equivalent wording:

"WARNING — This hose contains electric wires. To reduce risk of electric shock do not use or repair a
damaged hose."

11.4.21 An appliance provided with a removable float for wet pick-up operation shall be marked with the
fO"OWing or the I=tal livalant:

"WARNING operation."

— To reduce the risk of electric shock, always install float before any wet pick~Up
11.4.22 Ad
use receptac
word "CAUTI
to several reg

List extractor or a cord-connected, portable, utility vacuum cleaner.provided with a general-
e or receptacles in accordance with the Exception to Clause 4.14.1-shall be marked with the
DN" and the following or the equivalent in items (a) — (c) below. A single marking may apply
eptacles provided the marking is near to all of them.

a) Ne n) Amps.”, or

equivg

ar all receptacles: “Risk of fire. Do not exceed (the cufrent rating of the vacuun
lent.", or the equivalent.

b) Forl switched receptacles located on or near the receptacles: "Risk of injury. This [s a switched

recepfacle and is energized when turned ON", or the equivalent.

c) Forl "AUTQ" receptacles located on or near the receptacles: "Risk of injury. Wheh appliances
connepted to this receptacle are turned_on, the (name of vacuum or appliance)| will turn on
automiatically", or the equivalent.

ord shall be
eaner. * Part

11.4.23 With reference to Clause 4.5.4.13, the special-use detachable power supply o

provided with
No. *** Supply
* Replace wit
** Replace wi
**+ Replace W
*++ Replace V

the following marking or eéquivalent "Only For Use With * Model ** Vacuum C
Cord Rated *+* V, *+- A "With *** °C Connector."

 the vacuum cleanermanufacturer's name.

h the vacuum cleaner manufacturer's vacuum cleaner model number.

th the vacuuncleaner manufacturer's supply cord part number.

vith the veltage, amperage, and temperature rating, respectively, of connector.

11.4.24 Wit
cautionary m

refefence to Clause 4.5.1.13, the appliance shall be provided with the followir]

* Replace with the vacuum cleaner manufacturer's name.
** Replace with vacuum cleaner manufacturer's supply cord part number.

11.4.25

g correlation

If an appliance is shipped from the factory with a required guard detached, the appliance shall be

clearly and permanently marked with the word "WARNING" and the following or the equivalent, "To reduce
the risk of injury to persons, do not operate without guards in place.”

11.4.26 A vacuum cleaner with a steam-cleaning attachment shall be marked with the word "CAUTION"
and the following or equivalent wording, as applicable:

a) If surface temperatures exceed the limits specified in Table 7 (see Clause 4.20.4.2), located on
or adjacent to the surface in question: "Hot Surface." The following symbol, or an equivalent
symbol, may be used in lieu of the above wording. When the symbol is used, the equilateral
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triangle shall have a height not less than 38 mm (1-1/2 in). The symbol and words contained within
the triangle shall be scaled proportionately to the height of the equilateral triangle.

CAUTION

HOT

SM218

b) Located on the steam cleaner part of the appliance:

1) Near the water fill cap: "To provide continued protection against the risk of electric shock

11.4.27 Fo
provide the n

a)"W,

b) "W
manu

11.4.28 Ifr
following or
FLOAT IN PL

11429 Af
indicate that
or the equiy
Servicing."

11.4.30 Afl
be marked w

and excessive reservoir water temperafures that may cause burns, Tollow. if
filling, cleaning, and rinsing."

2) "To reduce the risk or burns or scalding, do not open the water/fill eap w
steam-cleaning attachment."

3) "To reduce the risk of scalding, do not turn over the steam-cleaning nozzle
surface of the nozzle when using the steam-cleaning attachment.”

a household wet/dry pick-up appliance, in which_the appliance manufacty
on-electrical container, the appliance shall be markedwith the following or equiv

ARNING — To reduce the risk of injury, user mustyread instruction manual.”

ARNING — To reduce the risk of electric shQek, fire, or personal injury, use only
facturer’s name, and distinctive catalog.number or equivalent)."

pquired by the testing of Clause 5.19.1.3, a utility vacuum cleaner shall be mg
equivalent: "CAUTION — MOVING PARTS — DO NOT OPERATE WITHOUT
ACE." This marking shall benear or adjacent to the filter cage.

oor sweeper with a motor-driven brush as described in Clause 4.20.10.2 shall
such servicing is tobe done with the appliance disconnected from the supply cir
alent: "CAUTION-~ To Reduce the Risk Of Injury From Moving Parts, U

oor swéeper provided with a removable dirt container as described in Clause 4|

Do not operqte the product without dirt container in place. Keep hair away from rotating brusH.

ith the following or equivalent: "CAUTION — To reduce the risk of injury from nj

structions on

nen using the

, or touch the

rer does not
alent:

ith (container

rked with the
CAGE AND

be marked to
cuit as follows
nplug Before

.20.10.3 shall
oving parts —

11.4.31

With reference to Clause 4.5.1.5, a stationary appliance provided with a cord and attachment

plug, and intended for outdoor use, shall be provided with the following or equivalent: "WARNING — Risk of
Electric Shock. This product shall only be connected to a power supply receptacle protected by a Ground
Fault Circuit Interrupter (GFCI)."

11.4.32 A self-restoring guard on a motorized nozzle as described in Clause 4.20.3.6 shall be marked to
indicate that the appliance may present a risk of injury if the guard is retracted by coming into contact with
a part of the body as follows or the equivalent: "CAUTION — Risk of Injury. Retractable Guard. Use Care
When Operating Near Persons."

11.4.33 A vacuum cleaner intended for marine vessel installation not shown to comply with the
requirements of the Vibration Test, Clause 5.19.6, or Shock Test, Clause 5.19.7, shall be permanently
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marked, where readily visible after installation, with the following or the equivalent: "For Use Only on
Vessels Over 20 m in Length."

11.4.34 A vacuum cleaner intended for R/V or marine vessel installation shall be permanently marked in
an area that is visible prior to installation with the following or equivalent wording: "Refer to Installation
Instructions for Proper Installation."

11.4.35 Vacuum cleaners intended for R/V or marine vessel installation shall be marked in an area that is
visible prior to installation with the following or equivalent wording: WARNING — TO REDUCE THE RISK
OF FIRE — DO NOT INSTALL IN ANY AREA WHERE EXPLOSIVE VAPORS OR FUMES MIGHT BE
PRESENT OR IN AREAS REQUIRING IGNITION PROTECTION”.

11.5 Cord tlags

11.5.1 The ¢ord tag described in Clause 11.4.9 shall:

a) Be permanently affixed to an attached power-supply cord;

b) Ha rd enters the

body ¢

e the leading edge located not more than 152.4 mm (6 in). from where the co
f the attachment plug;

c) Be
neces

made of substantial material such as cloth, plastic;or the equivalent that
5ary mechanical strength and prevents easy removal;

provides the

d) Comply with the requirements in Clauses 11.5:2/- 11.5.5. The tag shall be of a size that

facilita
overla

11.5.2 Nine
then subjecte
with the follov

a) The
b) Th

c)
in);

tes legibility of the required markings, and‘all exposed surfaces shall have a
ly, or the equivalent, to protect the markings: The tag shall be either of the followi

1) A flag-type tag having a hole to\permit securement to the power-supply cor:
strap or equivalent means. Thestrap shall not be removable without cutting; or

2) A flag-type tag with an-adhesive back. The tag shall be wrapped tightly onc
is to adhere to the supply'cord. The ends of the tag shall adhere to each othe

samples of thecord tag shall be subjected to the conditioning specified in Claus
d to the test described in Clause 11.5.5. As a result of the testing, the samples
ing requirements:

tag shall not tear for more than 1.6 mm (1/16 in) at any point;

clear plastic
hg forms:

by a plastic

b around and
r and project

as a flag. The required markings shall be positioned on the projecting flag portion of the tag.

e 11.5.4, and
shall comply

tag'shall not separate from the power-supply cord;

The tag shall not slip or move along the length of the power-supply cord more than 12.7 mm (1/2

d) There shall be no permanent shrinkage, deformation, cracking, or any other condition that will
render the marking on the tag illegible; and

e) Overlamination shall remain in place and not be torn or otherwise damaged. The printing shall
remain legible.

11.5.3 Each sample shall consist of a length of power-supply cord. The tag shall be affixed to the power-
supply cord in the intended manner. If tags are applied by an adhesive, tests shall be conducted no sooner
than 24 h after application of the tag.
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11.54 The

conditioning required by Clause 11.5.2 shall consist of the following:

a) Three samples shall be in the as-received condition;

b) Three samples shall be conditioned for 24 h in an air-circulating oven maintained at a uniform
temperature of 87 +1°C (188.6 +1.8°F). Following removal from the oven, the samples shall remain
at a temperature of 23 £2°C (73.4 £3.6°F) and a relative humidity of 50 +5% for 30 min before
testing; and

c) Three samples shall be conditioned for 72 h in a humidity of 85 +5% at 32.0 +2.0°C (89.6
13.6°F). The samples shall be tested within 1 min after the conditioning.

11.5.5 The
plane. A ford]
supply cord,
downward in
compliance

12

Advisory No
translations

standard ma
country whef

121 Gene

1211 An3
a)Th
b) Op
c) Us
d) As

e) As

12.1.2 The
or both.

Instruction Manual

fJUVVUI oupp:y l.luld, vv;th thU attabhlllcl It p:uy }JU;IIt;IIH up, Ohd“ bU hc:d taut:}
e of 22.3 N (5 Ib) shall be applied to the uppermost corner of the tag farthest fra
within 6.4 mm (1/4 in) of the vertical edge of the tag. The force shall beyapp
a direction parallel to the major axis of the cord and maintained for 1 imin. |
vith Clause 11.5.2(d), manipulation is possible, such as straighteningrefthe tag b

fe: In Canada, there are two official languages, English and French. Anne
n French of the English instructions specified in this~Standard. Instructions re
y have to be provided in other languages to confarm-with the language requir
e the product is to be used.

al

ppliance shall be provided with legible’instructions pertaining to:

b risk of fire, electric shock, or injlry to persons that may be associated with its u
eration and installation;

br-maintenance and storage;

applicable, grounding or double insulation; and

applicable, polarization.

instructions shall indicate whether the appliance is intended for household or co

in a vertical
m the power-
lied vertically
n determining
y hand.

x H provides

uired by this
bments of the

Uy

mmercial use

12.1.3 The text of all required instructions shall be in the words specified or words that are equivalent,

clear, and un

derstandable.

Exception: If an appliance is such that the specified wording is unnecessary or conflicting, the wording
may be omitted or modified, as appropriate.

12.1.4 With reference to the requirements in Clause 12.1.3, there shall be no substitute for the signal
word "WARNING", except that, in some cases, the signal word "DANGER" may be substituted for
"WARNING."

12.1.5 Wording in parentheses in Clauses 12.2 — 12.5 is explanatory, indicating options, alternatives, or
cross-references. Wherever the word "appliance" is used, the name of the specific appliance may be
substituted in the final text.
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12.2 Instructions pertaining to a risk of fire, electric shock, or injury to persons
12.2.1 Instructions pertaining to a risk of fire, electric shock, or injury to persons shall warn the user of

reasonably foreseeable risks and state the precautions that should be taken to reduce such risks.

12.2.2 The instructions pertaining to a risk of fire, electric shock, or injury to persons shall be:

a) In the first part of the manual;

b) Before the operating instructions;

c) Separate in format from other instructions related to assembly, operation, maintenance, and

stora

d)Ap

12.2.3 The
18; however,
required by C

12.2.4 The
and 12.2.7 sh

a) Upy
b) Low
c) T

INSTH
requir

1225 The

of instructions
or the equival

1226 The

e, and

ermanent part of the manual.

nstructions specified in Clause 12.2.6 shall include all applicable markings sped
the signal word "WARNING" and the statement of risk need not-be added.
ause 11.4 shall also be included.

height of lettering in the text and illustrations of the instractions specified in Cl
all be as follows:

er case letters — not less than 1.9 mm (5/64 in);

er case letters — not less than 1.6 mm (1/16n); and

he statements: "IMPORTANT SAEETY INSTRUCTIONS" and "SA
UCTIONS," required by Clause 12.2.5, and the cautionary signal word,

pd by Clauses 12.2.6 and 12.3.1 — not less than 4.8 mm (3/16 in).

statement "IMPORTANT SAFETY INSTRUCTIONS" or the equivalent shall prg
required by Clauses 12(2:6'and 12.2.7, and the statement "SAVE THESE INST|
ent shall either precede or follow the list.

instructions required by Clause 12.2.1 shall include the items in the follg

applicable, and any other instfuctions that the manufacturer deems necessary for the appliz

shall not inclU
all instruction
numbered no

de the items-mentioned in Clause 12.1.2 or in Clauses 12.4 and 12.5. The stat
s before using" shall precede the list of items as shown below. The items
r be inthe order presented.

ified in Table
Any marking

buses 12.2.6

VE THESE
"WARNING,"

bcede the list
RUCTIONS"

wing list, as
nce. The list
ement "Read
need not be

IMPORTANT SAFET Y INSTRUCTIONS

When using an electrical appliance, basic precautions should always be followed, including the following:

READ ALL INSTRUCTIONS
BEFORE USING (THIS APPLIANCE)

WARNING — To reduce the risk of fire, electric shock, or injury:

a) Do not leave appliance when plugged in. Unplug from outlet when not in use and before
servicing.

b) (Applicable item from Table 18, such as "Do not use outdoors or on wet surfaces"; see Clause
12.2.3.)
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c) Do not allow to be used as a toy. Close attention is necessary when used by or near children.
d) Use only as described in this manual. Use only manufacturer's recommended attachments.

e) Do not use with damaged cord or plug. If appliance is not working as it should, has been
dropped, damaged, left outdoors, or dropped into water, return it to a service center.

f) Do not pull or carry by cord, use cord as a handle, close a door on cord, or pull cord around sharp
edges or corners. Do not run appliance over cord. Keep cord away from heated surfaces.

g) Do not unplug by pulling on cord. To unplug, grasp the plug, not the cord.

h) Do not handle plug or appliance with wet hands.

i) Do hot put any object into openings. Do not use with any opening blocked; keep)free of dust, lint,
hair, and anything that may reduce air flow.

j) Kedp hair, loose clothing, fingers, and all parts of body away from openings‘and moying parts.
k) Tuin off all controls before unplugging.
[) Usg extra care when cleaning on stairs.

m) D@ not use to pick up flammable or combustible liquids{ such as gasoline, or use i areas where
they may be present.

SAVE THESE INSTRUCTIONS

12.2.7 The|following instructions shall be included-in the list of items in addition to the itgms in Clause
12.2.6 for thg appliances indicated. When more than one item applies to the appliance, all applicable items
for the appliance type shall be included:

a) Fof an appliance intended for us€ with a motorized nozzle and without a current-garrying hose:
"Always turn off this appliance/before connecting or disconnecting motorized nozzle."

b) For an appliance intended for use with both a motorized nozzle and a current-carrying hose:

1) "The hose(cantains electrical wires. Do not use when damaged, cut, or purjctured. Avoid
picking up.sharp objects;"

2) "Always turn off this appliance before connecting or disconnecting either hose or
motoerized nozzle;" and

N N hara kL H mtandadfaor B fion 4 WP | IRWP~N IV} noteiatad 1 H
\J} VVIICTO UTC TIVOGT 10 TTICTIUTU TUT CUTITTICUUUTT U A vwdill vadive UUTTou UuUuilTuU do deSC”bed In

Clause 8.2.3: "Connect hose only to a Type A wall valve," or for a hose intended for
connection to a wall valve constructed as described in Clause 8.2.6, "Connect hose only to
(valve manufacturer's name) wall valve, Cat. No. __."

c) For an appliance supplied with a cord reel: "Hold plug when rewinding onto cord reel. Do not
allow plug to whip when rewinding."

d) For a grounded appliance: "Connect to a properly grounded outlet only. See Grounding
Instructions.”

e) For a double-insulated appliance: "This appliance is provided with double insulation. Use only
identical replacement parts. See instructions for Servicing of Double-Insulated Appliances."

f) For an appliance having a mechanical accessory other than a motorized nozzle: "Unplug before
connecting (Name of mechanical accessory)."
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g) For

h) For

a vacuum cleaner:

1) "Do not pick up anything that is burning or smoking, such as cigarettes, matches, or hot

ashes."

2) "Do not use without dust bag and/or filters in place."
an electrified wall valve:

1) "Connect only a Type A current-carrying hose to this wall valve."

2) "Do not install a wall valve outdoors."

3) "Do not use with a damaged hose. Return hose to a service center.”

4) "To unplug, grasp, and pull on the hose connection. Do not unplug.by p
hose."

5) "Do not handle the hose or hose connector with wet hands."

i) For & household extraction-type floor cleaning machine:

j) For
pet, u
this to

k) Fo
suppo
attach

1) For a machine that is intended to be used with a proprietary fluid: "To Redug
Fire and Electric Shock due to internal componént *damage, use only + g
intended for use with this appliance. See the Cleaning Fluid section of this 1
word "fluid" may be replaced with the word "product(s)."

+ Replace with the appliance manufacturer's’name.

2) For all other machines that are not intended to be used with a propriet
Reduce the Risk of Fire, do not use a flammable or combustible liquid to clean

h non-electrical pet-grooming, tool that uses a dull metal-toothed blade: "While g
be proper care. Handle carefully and brush gently. To prevent injury to your pet
bl on the face of your pet."

a portable commercial appliance, portable outdoor use appliance, or po
rted blower cleaner that is provided with not more than 457 mm (18 in) of

1) Forreutdoor use appliances: "To reduce the risk of electric shock, use
extension cord intended for outdoor use, such as SJW or SUTW."

ed flexible power-supply cord, or with a connector base (motor-attachment plug);

ulling on the

e the Risk of
leaning fluid
nanual." The

ary fluid: "To
b floor."
rooming your

, avoid using

rtable hand-
permanently

only with an

2)."Make sure your extension cord is in good condition and is the correct

size for your

appliance. Table 21 shows the correct size to use depending on cord length and nameplate

ampere rating. If in doubt, use the next heavier gage. The smaller the gage
heavier the cord. An undersized extension cord will cause a drop in line voltag
loss of power and overheating."

number, the
e resulting in

i) For grounded appliances: "Use only three-wire outdoor extension cords that have
three-prong grounding plugs and grounding receptacles that accept the appliance's

plug."

i) For double-insulated appliances: "To reduce the risk of electric shock, this
appliance has a polarized plug (one blade is wider than the other) and will require
the use of a polarized extension cord. The appliance plug will fit into a polarized
extension cord only one way. If the plug does not fit fully into the extension cord,
reverse the plug. If the plug still does not fit, obtain a correct polarized extension

cord. A polarized extension cord will require the use of a polarized wa

Il outlet. This
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) For

plug will fit into the polarized wall outlet only one way. If the plug does not fit fully into

the wall outlet, reverse the plug. If the plug still does not fit, conta

ct a qualified

electrician to install the proper wall outlet. Do not change the equipment plug,

extension cord receptacle, or extension cord plug in any way."

3) "Warning — To reduce the risk of personal injury due to a loose electrical connection
between the appliance's plug and extension cord, firmly and fully attach the appliance plug
to the extension cord. Periodically check the connection while operating to ensure it is fully
attached. Do not use an extension cord that provides a loose connection. A loose

connection may result in overheating, fire, and increases the risk of a burning."

4) "To reduce the risk of disconnection of the appliance cord from the extension cord during

upclat;ny.
i) Make a knot as shown in Figure 27, or

i) Use one of the plug-receptacle retaining straps or connectors des
manual. (The manual shall also include a statement_ indicating tha
retaining extension cords are available. The name and address of the
or brand-name distributor shall be included.); or

iii) Secure the extension cord to the appliance ‘plug as shown or de
Operating Instructions."

5) "Maintain Appliance With Care — Inspect:extension cords periodically g
damaged."

a vacuum cleaner with a steam cleaner attachment:

cribed in this
t devices for
manufacturer

scribed in the

nd replace if

1) "Unplug from outlet before filling,&insing, or cleaning. Do not fill with more than ____ cups

of water." (or "Do not fill above thefilled level mark.")
2) "Do not open the water fill'cap when using the steam-cleaning attachment."

3) "Do not turn over.the steam-cleaning nozzle, or touch the surface of the
using the steam-cleaning attachment.”

4) "Only use water to refill the reservoir. Do not use any type of chemicals or ag
5) "Do notapply steam directly to any person or animal."

6) "Do not touch the steam-cleaning nozzle or adjacent surfaces when stea
wheh the nozzle is heated."

nozzle when

Iditives."

m-cleaning or

7) For dry pickup type: "Do not vacuum water or clean steam nozzle with water. See the

cleaning instructions in the User Maintenance section of this manual."

m) A household wet/dry pick-up appliance, in which the appliance manufacturer does not provide
the non-electrical container, shall be provided with the following or equivalent: "WARNING — To
reduce the risk of electric shock, fire, or personal injury, use only with (container manufacturer's
name, and distinctive catalog number or equivalent). Read all operating instructions."

n) For a floor sweeper: "Do not pick up anything that is burning or smoking, such as cigarettes,
matches, or hot ashes."

Exception No. 1: Instructions specified in (b)(2) are not required when an investigation reveals that there
is a reliable electrical connection between the appliance and accessory.
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Exception No. 2: For a wall valve as described in Clause 8.2.6, instructions specified in (h)(1) shall be
"Connect only (hose manufacturer's name) current-carrying hose, Cat. No. __ to this wall valve."

Exception No. 3: For a household extraction-type floor cleaning machine for use with a proprietary fluid,
instead of the instruction in (i)(1), the following instruction may be added to item 2 of Clause 12.2.6: "See
the Cleaning Fluid section of this manual." The word "fluid" may be replaced with the word "product(s)."

12.2.8 If complete guarding of a moving part that could cause a risk of injury to persons would defeat the
utility of an appliance, a statement shall be provided in the instruction manual to warn the user of the

potential risk.

12.2.9 The

nstruction manual for 2 flagr.sandina machine shall cantain the waord "WARN

NG" and the

following or t
and air. Use f|

J
e equivalent: "Risk of explosion. Floor sanding can result in an explosive mixtur

oor-sanding machine only in a well-ventilated area free from any flame or match{

e of fine dust

12.2.10 With reference to Clauses 4.5.1.13, the instruction manual shall be provided with the following
text or equivalent "WARNING: To Reduce The Risk of Fire or Electric Shock)Use Appliancg Only With *
Part No. ** Sypply Cord. If Cord is Damaged or Lost, Replace With Part No. #*."
* Replace witlh the vacuum cleaner manufacturer's name.
** Replace with the vacuum cleaner manufacturer's supply cord part number.
12.2.11  Theginstruction manual for appliances provided with.general-use receptacles as pemmitted by the
Exception to[Clause 4.14.1 shall be provided with instfuctions for the use of receptacleq including, if
appropriate, the maximum ampacity and the function ofsswitched or AUTO modes.
12.3 Grounding/double insulation instructions
12.3.1 For p grounded or double-insulated appliance, the instructions shall include (R) — (g), as
applicable.
a) Forlall grounded, cord-connected appliances:
GROUNDING INSTRUCTIONS
This appliance must be grounded. If it should malfunction or breakdown, grounding provides a path
of leapt resistance for electric current to reduce the risk of electric shock. This [appliance is
equipped. with a cord having an equipment-grounding conductor and grounding pltig. The plug

must

be_inSerted into an appropriate outlet that is properly installed and grounded in

accordance

with a

I'Tocal codes and ordinances.

WARNING - Improper connection of the equipment-grounding conductor can result in a risk of
electric shock. Check with a qualified electrician or service person if you are in doubt as to whether
the outlet is properly grounded. Do not modify the plug provided with the appliance — if it will not fit

the ou

tlet, have a proper outlet installed by a qualified electrician.

b) For a grounded, cord-connected appliance rated less than 15 A and intended for use on a

nomin

al 120-V supply circuit, the instructions in either item 1 or 2:

1) This appliance is for use on a nominal 120-V circuit, and has a grounded plug that looks

like the plug illustrated in sketch A in Figure 20. A temporary adaptor that |

ooks like the

adaptor illustrated in sketches B and C may be used to connect this plug to a 2-pole
receptacle as shown in sketch B if a properly grounded outlet is not available. The

temporary adaptor should be used only until a properly grounded outlet (sket

ch A) can be
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installed by a qualified electrician. The green colored rigid ear, lug, or the |

ike extending

from the adaptor must be connected to a permanent ground such as a properly grounded
outlet box cover. Whenever the adaptor is used, it must be held in place by a metal screw.

Exception: In Canada, the use of a temporary adaptor is not permitted by C22.

1.

2) This appliance is for use on a nominal 120-V circuit and has a grounding attachment plug
that looks like the plug illustrated in sketch A in Figure 20. Make sure that the appliance is

connected to an outlet having the same configuration as the plug. No adap
used with this appliance.

c) For all other grounded, cord-connected appliances:

This z}:ppliance is for use on a circuit having a nominal rating more than 120 V (or Thj

rated

equip
Make
No ad

d) Fo

This
equip
equip

e) Fo

A dol
INSU

tor should be

more than 15 A and is for use on a circuit having a nominal rating of 120.V) g
ped with a specific electric cord and plug to permit connection to a_proper €
sure that the appliance is connected to an outlet having the same configuratio

a permanently connected appliance:

GROUNDING INSTRUCTIONS

appliance must be connected to a grounded:metal, permanent wiring s\
ment-grounding conductor must be run with“the circuit conductors and con
ment-grounding terminal or lead on the appliahce:

a double-insulated, cord-connected appliance:

SERVICING OR-DOUBLE-INSULATED APPLIANCES

| ATION" or "DOUBLE INSULATED" or the double insulation symbol (square wit

M3

5 appliance is
nd is factory-
lectric circuit.
h as the plug.

ersonnel.

aptor should be used with this appliance. If the appliance must bé reconnecteI for use on a
differgnt type of electric circuit, the reconnection should be made by qualified service

stem; or an
hected to the

ble-insulated appliance is:marked with one or more of the following: The words "DOUBLE

hin a square).

In a double-insulated appliance, two systems of insulation are provided instead of grounding. No
grounding means is provided on a double-insulated appliance, nor should a means for grounding
be added to the appliance. Servicing a double-insulated appliance requires extreme care and
knowledge of the system, and should be done only by qualified service personnel. Replacement

parts

f) For

for a double-insulated appliance must be identical to the parts they replace.
a carpet cleaning appliance employing a wet pick-up current-carrying hose:

SERVICING OF WET PICK-UP ELECTRIC HOSE

WARNING - This hose contains electric wires. In order to reduce the risk of electric shock, do not
use or attempt to repair a damaged hose or substitute any other type of hose. Servicing of the wet
pick-up electric hose requires extreme care and knowledge of the construction. Servicing of a wet
pick-up electric hose should be done only by qualified service personnel.
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g) Stationary and fixed appliances intended for outdoor use and automotive vacuum cleaners for

public

use shall be provided with the following or equivalent:

GROUND FAULT CIRCUIT INTERRUPTER PROTECTION

To comply with C22.1/NFPA 70 and to provide additional protection from the risk of electric shock,
this product shall only be connected to a receptacle (for a cord-connected appliance) or a branch
circuit (for a fixed appliance) that is protected by a ground fault circuit interrupter (GFCI).

12.4 Polarization instructions

12.4.1 An
following inst
plug (one bla
not fit fully in
proper outlet.

12.5

12.5.1 The
install, and of

12.5.2 The
cleaner, shal
insulate the g

12.5.3 With
acceptable e

operating insfructions. See Clause 12.2.7(k).

1254 If an
provided to in
voltage.

12.5.5 Fora

and the appl
exhausting sh

12.5.6 The

Installation and operating instructions

e is wider than the other). This plug will fit in a polarized outlet only one way.f
the outlet, reverse the plug. If it still does not fit, contact a qualified electrician
Do not change the plug in any way."

installation and operating instructions shall include all dnformation needed f{
erate the appliance.

nstallation instructions of a permanently connected appliance, such as a ce
not recommend that an installer, such as a:qualified electrician, cut (or be
rounding conductor from a field wiring supply’cable.

reference to the requirement in Clause-4.5.1.18, a statement advising of the avg
tension cord, its description, and the\importance of using such a cord may be in

appliance with a dual-veltage motor employs an attachment plug, instructi
dicate the type of plug that should be used if the appliance is reconnected for

central vacuum cleaner, if an outdoor exhaust is specified by the manufacturg
ance is marked in accordance with Clause 11.3.11, instructions describing th
all be included in the installation and operating instructions provided with the ap

marking specified in Clause 11.3.12, as an alternative, may be included in th

instructions.

to install the

o assemble,

htral vacuum
nd over) and

ilability of an
cluded in the

bns shall be
the alternate

r or required
e method of
bliance.

e installation

12.5.7 The operating instructions shall identify by catalog number or the equivalent which separately
packaged and marketed attachments have been investigated for use with the basic appliance. See
Clauses 2.1, and 12.7 as it relates to the cleaning fluid designations.

Exception: This requirement does not preclude the investigation of any attachment made available in the
future. The information packaged with such an attachment shall include the model number of the basic
appliance with which it is to be used.

12.5.8 Instructions for a permanently connected vacuum cleaner intended for outdoor use and any
vacuum cleaner intended for use in areas where gasoline or other volatile flammable liquids are
transferred to fuel tanks of vehicles shall also include the information provided by the marking specified in
Clause 11.4.15.
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12.5.9 The installation instructions provided with a central vacuum cleaner employing a power supply
cord less than 1.82 m (6 ft) in length shall indicate the length of the power supply cord provided on the
product, and shall advise the user that the product should be mounted such that the product's power
supply cord can be directly plugged into an electrical outlet. It shall also indicate that an extension cord
should not be used.

12.5.10 The instructions provided with a carpet cleaning appliance provided with a wet pick-up current
carrying hose shall include the following:

a) "This hose is to be examined periodically for visible deterioration, such as abrasion, cracks,
splits and the like."

b) "T
manufacturer's recommended cleaning solution.”

s using only

12.5.11
operation, ar
manner befo

The

instructions shall include specific instructions for an appliance intended fo
d provided with a removable float, to inform the user to install the-float in the r
e any wet pick-up operation.

r wet pick-up
ecommended

12.5.12 The instructions for a current-carrying hose as described in‘Clause 8.2.5 and a |wall valve as
described in Clause 8.2.3 shall include the word "WARNING" and the following:
a) Fof the wall valve: "To reduce the risk of electric shock)connect only a motorized npzzle/current-
carrying hose combination intended for connection texa Type A central vacuum clegning system
wall vialve."; and
b) Fdr the motorized nozzle/current-carrying *hiose combination: "To reduce the risk of electric
shock, connect only to a Type A central vacuim cleaning system wall valve."

12.5.13 Th
Clause 8.2.6

b instructions for a current-carrying hose/electrified wall-valve combination as
shall include the word "WARNING" and the following or the equivalent:

described in

a) For the wall valve: "To reduce the risk of electric shock, connect only (hose manufacturer's
namel) electric hose, Cat. No..__ to this wall valve."; and
b) Fdr the motorized ‘nozzle/current-carrying hose combination: "To reduce the risk of electric
shock, connect only to(valve manufacturer's name) electrified wall valve, Cat. No. __['
12.5.14 The instructions for an electrified wall valve shall contain the following statements or the
equivalent:
a) "ForHousehold Use ﬁnly t

b) "Install only on a nominal 120 V supply protected by a maximum 20 A overcurrent protective
device."; and

c¢) "The pin connector on this wall valve is intended for use on a nominal 120 V supply only. It is
required to be wired by a qualified electrician and is required to conform to local electrical codes."

12.5.15 The packaging for an electrified wall valve as described in Clause 8.2.3 shall be marked: "For
use only with central vacuum cleaning system motorized nozzles that employ a Type A current-carrying
hose."

Exception: The packaging for a current-carrying hose and for an electrified wall valve as described in
Clause 8.2.6 shall be marked with the word "WARNING" and the following:
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a) For the wall valve: "To reduce the risk of electric shock, use only with (hose manufacturer's
name) electric hose, Cat. No. __."; and

b) For the motorized nozzle/current-carrying hose combination: "To reduce the risk of electric

shock, only connect this product to (valve manufacturer's name) electrified wall valve, Cat. No. __.

"

12.5.16 The instructions provided with a vacuum cleaner with a steam cleaner attachment shall include

the following:

a) Explanation of the switches or controls associated with the vacuum and steam-cleaning modes;

b) Explanation of the steam switch actuator or control;

c) Inst

d) Exg
of the

12.5.17 For
by the appliar

a) Ma
b) Dis
c) Ma
d) Ge
e) lllug

f) Whe

12.5.18

instructions in

12.5.19 Opgrating instructions-for a floor sweeper provided with an interlock system shal

describe the
or defeating t

12.5.20 The

that specifica

L

If required by the testing of Clause 5.19.1.3, a utility vacuum cleaner shall be

Fuctions on how to properly fill and refill the water reservoir; and

lanation that water appearing on the floor when using the steam-cleaning attac
hormal operation of the appliance.

a household wet/dry pick-up appliance, in which the non-electrical container is
ce manufacturer, the operating instructions shall include the-folléwing container

nufacturer’s name;

inctive catalog number or equivalent;

rial (plastic or metal), capacity (gallons and/orliters), height, and diameter;
ric material (plastic or metal), and diameter of container handle;

tration or photo; and

re user can purchase the container.

forming the user of the recommended manner to install the cage.

ocation and function of the interlock system, and warn the user against purpose
ne interlogk.system.

installation instructions shall have a separate section for R/V or marine vess
ly.describes the:

nment is part

not provided
information:

rovided with

explain and
ly bypassing

el installation

a) Proper installation of the vacuum cleaner to reduce the likelihood of falling as a result of pitch
and roll;

b) Proper ventilation needed;

¢) Ambient temperature range that should not be exceeded;

d) Proper branch circuit protection;

e) the requirement that the vacuum cleaner shall be installed in an enclosed accommodation

space

;and

f) Applicable installation code for the intended use.
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12.5.21

Vacuum cleaners intended for R/V or marine vessel installation shall include the following or

equivalent wording: "WARNING — TO REDUCE THE RISK OF FIRE — DO NOT INSTALL IN ANY AREA
WHERE EXPLOSIVE VAPORS OR FUMES MIGHT BE PRESENT OR IN AREAS REQUIRING IGNITION
PROTECTION”.

12.6 User-maintenance instructions

12.6.1

User-maintenance instructions shall include:

a) Instructions for cleaning and user-maintenance operations recommended by the manufacturer,
such as lubrication or nonlubrication, and a statement to the user that any other servicing should be
performed by an authorized service representative or that the appliance has no user serviceable

parts

b) Ins
entire
the th

c) Sp
like, v

12.6.2 Use
include:

a) Ins

b) Ins
12.7 Propr

12.7.1 For
accordance
Fluid (or Cle
section: "WA
use only + g
manufacture
include the
appliance m
considered
and thatis m
specified in

tructions for an appliance employing an automatically reset thermal limiter'tha
appliance or any operating part of the appliance shall inform the uset of ' what
ermal limiter operates; and

hen the appliance is not in use, and for care of the cord while.in use.

-maintenance instructions for a vacuum cleaner with a steam cleaner atts

tructions to carefully inspect the steam nozzle(s).for possible clogging; and

tructions for properly cleaning of the steami\nozzle.
etary fluid instructions

b household extraction-type flaor cleaning machine that is to be used with a prop
vith Exception No. 2 of Clause 5.12.8.1.1, the instruction manual shall conta
aning Product) section’\The following instruction shall be included in the fir
RNING: To Reduce the-Risk of Fire and Electric Shock due to internal compo
leaning fluid intended for use with the appliance." The "+" is replaced with

s name. The word "fluid" may be replaced by the word "product(s)." The sect
recommended, cleaning fluid, or a list of recommended cleaning fluids, ide
anufacturérs name and cleaning fluid identification. The cleaning fluid id
he designation, product name, or number assigned to the cleaning fluid by the
arked on the package containing the fluid. Only a proprietary fluid in compliance
lause 5.12.8.2 shall be mentioned.

shuts off the
is expected if

ecific instructions for the proper method of storage of the cord,, the total appliance, and the

chment shall

rietary fluid in
n a Cleaning
5t part of the
nent damage,
he appliance
ion shall also
ntified by the
bntification is
manufacturer
with the tests

12.7.2

If a hard surface attachment is recommended for use with an appliance, but is not packaged with

the appliance, the instruction manual shall contain the following statement, or equivalent, in the Cleaning
Fluid (or Cleaning Product) or Operation Instructions section: "WARNING: To Reduce the Risk of Fire and
Electric Shock. When cleaning a hard surface, the + hard surface attachment must be used and is only to
be used with the ++ cleaning fluid intended for use with this appliance." The "+" is replaced with the
appliance manufacturer’s name and attachment model (catalog or part) number. The "++" is replaced with
the appliance manufacturer’s name. The word "fluid" may be replaced by the word "product(s)." The
section shall also include the recommended cleaning fluid, or a list of recommended cleaning fluids,
identified by the appliance manufacturer's name and cleaning fluid identification. The cleaning fluid
identification is considered the designation, product name, or number assigned to the cleaning fluid by the
manufacturer and that is marked on the package containing the fluid. Only a proprietary fluid in compliance
with the tests specified in Clause 5.12.8.2 shall be mentioned.
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Minimum acceptable distance from an opening to a part that may involve a risk of electric shock

Table 1

(See Clauses 4.2.5.1 and 4.2.5.2)

Minimum dimension? of opening®

Minimum distance from opening to part®

purpose.

mm (in) mm (in)
19.1°¢ (3/4) 114.0 (4-1/2)
254 (1) 165.0 (6-1/2)
31.8 (1-1/4) 190.0 (7-1/2)
38.1 (1-1/2) 318.0 (12-1/2)
4716 (1-7/8) 394.0 (155[1/2)
5410 (2-1/8) 444.0 “A7-1/2)
d 762.0 (30)
@ See Clause 4§2.5.5.
b Between 25.4|and 54.0 mm (1 and 2-1/8 in), interpolation is to be used to determine a value between values specified in this
table.
¢ Any dimensiof less than 25.4 mm (1 in) applies to a motor only.
9 More than 54.p mm (2-1/8 in) but not more than 152 mm (6 in).
Table 2
Cord types
(See Clause4)5.1.6)
Appliance Type of cord
Automotive anq garage S, ST
Household, indpor use SV, SVT®
Household, outfloor use [
Commercial vaguum cleaners or blower cleaners SJ, SJT¢
Central vacuun] cleaner SJ, SJT
Household, indpor use, vacuum cleaner with steam-cleaning HPD, HPN, HSJ, HSJOO, or HSJO
attachment, where temperaturesare more than 121°C (250°F)
on any surface fhat the cords likely to touch when the
appliance is usg¢d as intended
2 An oil-resistarft cordis-fequired when the equipment is likely to be subjected to grease or oil.
b Type SJ, or SJT. cord’is usable when the appliance is intended to be installed or used in a separate room provided for the

¢ A household use vacuum cleaner and a household use, floor supported vacuum cleaner with an integral port provided for use as
a blower, both intended primarily for indoor use and occasional outdoor use and marked according to item 3 or 5 of Table 18 shall
employ a Type SV or SVT cord. A household use vacuum cleaner intended primarily for outdoor use and a household blower
cleaner intended for outdoor use shall employ a SJW or SJTW cord.

9 Cord marked with suffix "W" (such as, SJTW) is required when the appliance is intended for outdoor use.

¢ Type SPT-1, -2, or =3; or SP-1, -2, or -3 cord may be used in locations that are protected or otherwise prevent the cord from
being subjected to the same level of wear and abuse as the power cord, such as for an external connecting cord permanently
attached to a wand.

MARCH 14, 2023
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Table 3

Polarity identification of flexible cords

(See Clause 4.5.1.8)

Method of identification

Acceptable combinations

Conductor intended to be grounded ?

All other conductors®

Color of braids on individual conductors

Solid white or gray — without tracer

Solid color other than whit
without tracer

e or gray —

Color other than white or gray — with
tracer in braid

Solid color other than white or gray —

without tracer

Solid white or gray®

Solid color other than white or gray

Color of insulafion on individual
conductors

Solid light blue®

Solid color other than.ligh
gray

blue, white, or

Color of separators

Solid white or gray®

Solid color other than whit

e, or gray

@ A conductor fjnished to show a green color with or without one or more yellow stripes or tracers shalkbe used only as an
equipment-grounding conductor. See Clause 4.16.5 and Figure 5.
® Only for cord$ having no braid on any individual conductor.
¢ For jacketed gords.
4 Only for cord$ having insulation on the individual conductors integral with the jacket.
Table 4
Material property
(See Clauses 4.8.2, 4.15.2:8,5.21.2.1 and 5.21.2.2)
Flame rating of material
Materipl property (units) V-0 V-1 V-2 HB

HAI (arcs) 215 230 230 260

(PLGY (3) ) 2) M
HWI (seconds 27 215 230 230

(PLQ? (4) (3) (2) (2)

@ PLC is the pgrformance level category in accordance with UL 746A.

Table 5

Minimum spacings for uninsulated live parts at supply wiring terminals

(See Clauses 4.12.7,4.15.1.1, 4.15.1.Z2and 4.715.1.3)

Potential involved

Over surface

Through air

\' mm

(in)

mm

(in)

250 or less 6.4

(1/4)

6.4

(1/4)

NOTE -

under the requirements of Table 6.

1. For extra-low voltage circuits, see Clause 4.7.4.3.

2. These spacings do not apply to connecting straps or buses extending away from wiring terminals; such spacings are judged
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Table 6
Minimum spacings at other than supply wiring terminals
(See Clauses 4.15.1.1,4.15.1.4, 4.15.1.5, 4.15.1.9 and 4.15.1.10 and Table Table 5)
Motor Diameter 178 mm (7 in) or less®
Potential :
involved Over surface Through air
\V Rating of motor employed? mm (in) mm (in)
0-125 1/3 hp (250 W output) or less 1.6 (1/16) 1.6 (1/16)
More than 1/3 hp 24 (3/32) 24 (3/32)
126 — 250 All motors 2.4 (3/32) 2.4 (3/32)
NOTE - For exjra low voltage circuits, see Clause 4.15.1.4.
@ See Clause 4{15.1.10 for motors that are not rated in horsepower. For universal motors in appliances ratedfor'dse{on ac circuits,
the table below|shall be used.
115 ac, single phase 72A
230 ac, single phase 3.6A
® This is the diafneter, measured in the plane of the laminations of the circle circumscribing the.stator frame, excluding lugs, fins,
boxes, and the |ike used solely for motor mounting, cooling, assembly, or connection.
Table 7
Maximum surface temperatures
(See Clause 4.20.4.1)
Composition of surfaces®
Location Metallic Nonmetallic
A handle or kndb that is grasped for lifting, carrying or 50°C (122°F) 60°C (140°F)
holding
A handle or kndb that is contacted but does not invelve 60°C (140°F) 85°C (185°F)
lifting, carrying,|or holding and other surfaces
subjected to coptact in operation and user
maintenance
A surface subject to casual contact 70°C (158°F) 95°C (203°F)
@ A handle, knop or the like made of-a material other than metal that is plated or clad with metal, having a thickness ¢f 0.13 mm
(0.005 in) or legs, is judged asta-honmetallic part.
Table 8
Test voltages

(See Clause 5.1.2)

Appliance marked rating Test voltage
\'/ \'/
110-120 120
200 -208 208
220 - 240 240
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Table 9
Maximum acceptable temperature rises

(See Clauses 5.8.1, 5.8.3,5.9.1.1, 5.18.1, 8.8.1, 11.3.10 and 11.3.11)

Materials and component parts °C (°F)
1. Varnished-cloth insulation 60 (108)
2. Fuses 65 (117)
3. Fiber employed as electrical insulation 65 (117)
4. Wood and other flammable material 65 (117)
5. At any point within a terminal box or wiring compartment of a permanently connected 35 (63)
appliance in which power-supply conductors are to be connected, including such conductors
themselves, unpless the appliance is marked in accordance with Clause 11.4.19
6. A surface ugon which a stationary appliance can be mounted in service, and surfaces that 65 (117)
can be adjacet to the appliance when so mounted
7. Class A (10%°C) insulation systems on coil windings of an ac motor having a frame
diameter of mdre than 178 mm (7 in) and of a dc motor®®:
(a) In arf open motor and on a vibrator coil
THermocouple method 65 (117)
Rgsistance method 75 (135)
(b) In a {otally enclosed motor
THermocouple method 70 (126)
Rgsistance method 80 (144)
8. Class A (10%°C) insulation system on coil windings of an ac moter.having a frame diameter
of 178 mm (7 in) or less, of a universal motor, and on a vibrator coil*®:
(a) In arl open motor and on a vibrator coil
THermocouple or resistance method 75 (135)
(b) In a {otally enclosed motor
THermocouple or resistance methed 80 (144)
9. Class B (130°C) insulation, except as indicated in items 15 and 162
Thermofouple method 85 (153)
10. Phenolic composition employéd as electrical insulation or as a part the deterioration of 125 (225)
which would rdsult in a risk of fite of electric shock®
11. Rubber insplated wire and.cord® 35 (63)
12. Thermoplaptic-insulated wire and cord® 35 (63)
13. Capacitor
Electrolytic® 40 (72)
Other Types® 65 (117)
14. Class A (105°C) insulation on windings of relay, a solenoid, and the like®
Thermocouple method 65 (117)
Resistance method 85 (153)
15. Class B (130°C) insulation on windings of relay, a solenoid, and the like®
Thermocouple method 85 (153)
Resistance method 95 171)
16. Class F (155°C) insulation on windings of relay, a solenoid, and the like®
Thermocouple method 95 (171)

Table 9 Continued on Next Page
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Table 9 Continued

Materials and component parts °C (°F)
Resistance method 115 (207)
17. Class B (130°C) insulation systems on coil windings of an ac motor having a frame
diameter of more than 178 mm (7 in) and of a dc motor®?
(a) In an open motor
Thermocouple method 85 (153)
Resistance method 95 (171)
(b) In a totally enclosed motor
Th ouple-methed 90 (162)
Resistance method 100 (180)
18. Class B (13P°C) insulation systems on coil windings of an ac motor having a frame
diameter of 178 mm (7 in) or less and of a universal motor?®:
(a) In anfopen motor
The¢rmocouple or resistance method 95 (171)
(b) In a tetally enclosed motor
Thérmocouple or resistance method 100 (180)
19. Class A (10p°C) insulation systems on windings of a transformer
The¢rmocouple method 65 (117)
Registance method 75 (135)
20. Class F (15p°C) insulation systems on coil windings of an ac motor¢having a frame
diameter of mofe than 178 mm (7 in) and of a dc motor, and a universal motor®®
(a) In anfopen motor
Th¢rmocouple method 110 (198)
Registance method 120 (216)
(b) In a t¢tally enclosed motor
Thegrmocouple method 115 (207)
Resgistance method 125 (225)
21. Class F (15p°C) insulation systems on coil windings of an ac motor having a frame
diameter of 178 mm (7 in) or less, fiotifcluding a universal motor®
(a) In anjopen motor
The¢rmocoupleOr. resistance method 120 (216)
(b) In a t¢tally enclosed motor
The¢rmogouple or resistance method 125 (225)
22. Switches, relays, controls, thermostats, temperature limiters, circuit breakers, and similar
components’
(a) For switches approved to UL 1054 or CSA C22.2 No. 55 40 (72)
(b) For items approved to UL 61058 or CSA 61058 — 1-9
Without T rating 30 (54)
With T rating T-25 (T-77)
(c) For other components without a temperature rating 35 63

Item

Part A of ltem 7 and ltem 14

2@ At a point on the surface of a coil where the temperature is affected by an external source of heat, the temperature rise measured
by a thermocouple may be higher by the following amount than the maximum specified.

Additional Temperature Rise

15°C

(27°F)

Table 9 Continued on Next Page
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Table 9 Continued

Materials and component parts °c (°F)
Part A of Item 8 5°C (9°F)
Part A of Item 15 20°C  (36°F)
Part A of ltem 16 10°C (18°F)

Provided that the temperature rise of the coil, as measured by the resistance method, is not more than that specified in the table.
See Clause 5.8.7.

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

¢ The limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds that have been
i t t d andfound-to-be-accaptable-fora-hiahertemperatiure.
investigated a B g p -

4 For an electrglytic capacitor that is integral with or attached to a motor, the temperature rise on insulating materiallintegral with
the capacitor gnclosure shall not be more than 65°C (117°F).
¢ A capacitor tljat operates at a temperature rise of more than 65°C (117°F) may be judged on the basis, of its marked temperature
limit.
fThe temperat}ire limit does not apply if the component has been evaluated to a higher temperatufe ‘or the polymer{c enclosure
material of thejcomponent has a RTI value higher than the measured temperature and the device operates normally during the
test while at the measured temperature.

Table 10
Extreme operating voltages

(See Clause 5.9.1:1)

Test voltages, V
Apgliance rating, V Low High
110-120 104 127
200 - 208 187 220
220 — 240 208 254
Table 11

Cycling conditions

(See Clause 5.23.5.1)

For indoorend-use applications For outdoor end-use applications
24 h at T° follojved\immediately by at least 96 h at 35.0 +2.0°C A minimum of 24 h immersed in 25.0 +2.0°C (77).0 £3.6°F)
(95.0 £3.6°F), RO%relative humidity, followed by 8 hat0.0 | water, followed immediately by at least 96 h at 35.0 +2.0°C
+2.0°C (32.0 £3.6°F) (95.0 £3.6°F), 90% relative humidity; followed by 8 h at minus

35.0 £2.0°C (minus 31.0 +3.6°F).

2 T is the measured normal operating temperature, but not less than 60°C (140°F).
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Table 12

Abnormal overload test

(See Clause 5.26.1)

Overcurrent protective Minimum test time?, min
device rating, A 110% current® 135% current 200% current
0-30 7h 60 2
31-60 7 60 4

2 If circuit conditions are such as to open a current carrying conductor without resulting in a risk of electric shock, fire, or injury to
persons, the test circuit current shall be reduced to a point where the circuit remains intact for at least the time indicated but where

maximum heating is generated.

® The test may be terminated when the temperatures have stabilized, indicating that ultimate results have already,bé¢en achieved.

Table 13

Glow-wire temperature requirements based upon a products functional-end-use application

(See Clauses 4.8.2,5.21.2.1,5.21.2.2, and 5.27.3)

Application type

Glow-wire temperature

Portable, attended, intermittent duty, household use equipment
All other portable equipment

Fixed or stationpry equipment

650°C (1202°F)
750°C (1382°F)
750°C (1382°F)

Table 14
Minimum spacings

(See Clauses 6.3.6, 6.10.1,°6.11.1, 6.16.2, 6.17.4.3, 6.19.1, and Table 15)

Parts between which spacings are measured

Minimum acceptable spjacings

1. Uninsylated live parts and noncurrent-carrying metal parts that are
separdted by basic insulatiop-enly.®

2. Accessible noncurrent-cafrying metal parts® and noncurrent-carrying
metal parts separated frem uninsulated live parts by basic insulation
only (this ordinarily4s a.spacing resulting from supplementary
insulatjon).

3. Uninsylated live*parts and noncurrent-carrying metal parts® separated
by doubletinsulation or by reinforced insulation, where acceptable,
excepf asindicated in item 4.

Not less than the through air and pver surface
spacings specified in Clause 4.1§

Not less than the through air and pver surface
spacings specified in Clause 4.1§

Not less than twice the through air and over
surface spacings specified in Clapise 4.15

4. Uninsulated live parts and accessible noncurrent-carrying metal parts®
at a commutator or other location on which foreign materials can build
up.

5. Uninsulated live parts, including film-coated wire wound in the form of

a coil and reliably held in place, and the interior surface of insulating
material that serves as supplementary insulation.

6. Outer surface of a wrapped coil and the interior surface of insulating
material that serves as supplementary insulation.

8.0 mm (5/16 in) over surface

0.8 mm (1/32in)

0.8 mm (1/32in)

2 Reference Clause 4.15.1.5.

® If the outer surface of the enclosure consists wholly or partially of insulating material, the spacings applied to accessible
noncurrent-carrying metal also apply to metal foil wrapped tightly around and in intimate contact with the enclosure. The foil shall
be drawn tightly across any opening in the enclosure to form a flat plane across such opening. See Figure 14.
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Table 15
Points of application and voltages for dielectric voltage-withstand test

(See Clauses 6.13.1 and 6.16.2)

Points between which potential shall be applied Test potential in V
1. Live parts and inaccessible noncurrent-carrying metal parts Voltage prescribed for dielectric voltage-
withstand test in Clause 5.11
2. Inaccessible noncurrent-carrying metal parts and accessible 2000 V plus twice the rated voltage of the
noncurrent-carrying metal parts or for equipment with an outer equipment

enclosure of insulating material, metal foil wrapped tightly around the
enclosure — see Figure 14

3. Accegsible moncurrent-carrymg metar parts, or the folrmentioned [ 2000 V' pius twice the rated voitage of the
item 4, and metal foil in contact with the inner surfaces of insulating equipment
barriers provided to accomplish compliance with Table 14

4. Accegsible noncurrent-carrying metal parts and: 2000 V plus twice the rated voltage of the
equipment
a) Metal foil wrapped around the power-supply cord inside the inlet
bushipgs, cord guards, strain-relief clamps, and the like; or

b) A metal rod of the same cross-sectional dimensions as the cord
and irlserted in its place

5. Live garts and accessible noncurrent-carrying metal parts, or the foil 3500 V plus twice the rated voltaige of the
mentipned in item 2 equipment

Table 16
Production-line dielectric voltage-withstand test potentials

(See-Clause 6.20.1.1)

<

Test potential in

Ppints between which potential shall‘be applied®® RMS Peak

1. Live parts and noncurrent-carrying metal parts insulated from one 1000 1414
another by basic insulation

2. Inacgessible noncurrent-carrying metal parts and accessible 1500 2122
noncprrent-carrying metat parts insulated from one another by
supp|ementary (protecting) insulation

3. Live parts and accéssible noncurrent-carrying metal parts for:
a) body supported wet pick-up appliance 3000 4242
b) alllother appliances 2500 3536

2 If necessary ll)ecause of the inaccessibility of parts, tests in accordance with items 1 and 2 may be conducted on gubassemblies
of the equipment, and, in this case, the test indicated in item 3 shall be conducted. If the tests in accordance with items 1 and 2 are
conducted on the completely assembled equipment, the tests indicated in item 3 may be omitted if there is no reinforced
insulation.

® Those parts of the tests described in items 2 and 3 that include application of metal foil to outer enclosures of insulating material
may be waived if the manufacturer has an acceptable quality-control program. This program shall determine that the insulating
material in question is free from cracks and metal inclusions, and that it has the physical and electrical strength required for the
application. To determine that the material is free of cracks or metal inclusions, a 100% visual inspection is required. Periodic
physical-property tests on molded parts shall also be conducted.
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Table 17
Production line test conditions

(See Clauses 10.1.2 and 10.1.5)

Condition A Condition B
Potential Time Potential Time
Appliance rating and form \V s \V] s
60 Vor less 500 60 600 1
250 V or less with or without a motor rated 1/2 1000 60 1200 1
hp (373 W) or less
More than 250 \,-or nmr\lnying amotorrated 1000+2\2 80 120042 4\2 1
more than 1/2 Hp (373 W), or applied directly to
persons or supported by the body of a person
A wet pick-up appliance that is supported by 2500 60 3000 1
the body of a pgrson but not solely hand held
2V is rated voltage of the appliance.
Table 18
Warning markings
(See Clausgs 4.16.9, 5.12.1.1,5.12.8.1.2,5.21.4.2,5.21.8.1, 7.2(h), 7.4, 11417,11.4.9, 11.4.14, 12.2.3, 12.2.6, gnd Table 2)
Type of appliance or accessory Marking required
1. Not groundedl, not double insulated. WARNING - To Reduce The Risk Of Electric Shock — Do not
Use outdoors or on wet surfaces.
2. Grounded or|double-insulated, intended for indoor use only| WARNING - To Reduce The Risk Of Electric Shock — Do not
not intended fol wet pick-up. use outdoors or on wet surfaces.
3. Grounded or|double-insulated, intended for indoor orgutdoor WARNING - To Reduce The Risk Of Electric Shock — Do not
use — not intended for wet pick-up. use on wet surfaces. Do not expose to rain. Store indoors.
4. Intended for ndoor use only and for wet pick=up. WARNING — To Reduce The Risk Of Electric Shhock — Use
indoors only.
5. Intended for jndoor or outdoor use and.for wet pick-up, but not | WARNING — To Reduce The Risk Of Electric Shock — Do not
intended to be ¢xposed to rain. expose to rain. Store indoors.
6. Central vacupim cleaners. WARNING - To Reduce The Risk Of Electric Shock — Do not
use on wet surfaces.
7. Motorized nozzle intended.for dry-pickup only, may be WARNING - To Reduce The Risk Of Electric Shock — Do not
connected to a yacuumcleaner intended for wet pick-up. use motorized nozzle on wet surfaces.
8. Double-insulated motorized nozzle, may be connected to a WARNING - Only motorized nozzle is double-ifsulated. To
grounded vacuyim.cleaner. reduce risk of electric shock — Connect vacuum|cleaner to a

9. Motorized no:
carpet cleaning

10. Blowers and floor finishing machines not intended for outdoor

use.

zzle intended for use with an extraction-type
system.

11. Blower intended for outdoor use but not intended to be

exposed to rain

12. Wet pick-up current-carrying hoses.

13. Wet pick-up vacuum cleaners employing a removable float
for wet pick-up operation.

properly grounded outlet.

WARNING - Do not immerse. To reduce risk of

electric shock

— Use only on carpet moistened by cleaning process.
WARNING — To Reduce The Risk Of Electric Shock — Use

Indoors Only.

WARNING — To Reduce The Risk Of Electric Shock — Do Not

Expose To Rain — Store Indoors.

WARNING - This hose contains electric wires. To reduce the
risk of electric shock, do not use or repair a damaged hose.

WARNING - To reduce the risk of electric shock, always

install float before any wet pick-up operation.

Table 18 Continued on Next Page
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Table 18 Continued

Type of appliance or accessory

Marking required

14. A floor scrubber, polisher, buffer, waxer, or sander, or a
machine intended for multiple purposes.

15. A floor sander or multi-purpose appliance with floor sanding

being one of its purposes.

16. Household extraction-type floor cleaning machines:

a) for use with a proprietary fluid.

WARNING - To reduce the risk of fire, use only
available floor cleaners and waxes intended for
application.

explosive mixture of fine dust and air. Use floor
machine only in well ventilated area.

commercially
machine

WARNING - Risk of explosion. Floor sanding can result in an

sanding

WARNING — To Reduce the Risk of Fire and Electric Shock —
Use only + cleaning products intended for use with this

macnimne.
+ Replace with appliance manufacturer’s,name.
b) All otHers. WARNING — To Reduce the Risk of Fire.5 Do not use a
flammable or combustible liquid to,clean a floof.
Table 19
Outlet-box marking
(See Clause 11.4.19)
Temperature|rise attained in terminal box or compartment
during test Temperature marking
36 —-{50°C (64 — 90°F) 75°C (16[7°F)
51—-65°C (91 -117°F) 90°C (19¢°F)
Table 20
Artificial-aging tests
(See Clause 5.12.5.4)
TemperatuT on component
during normd| temperature test Artificial-aging procedure

60°C (140°F) qr less

Immersion for 168 h at 70 £1°C (158 +1.8°F) in a solution consisting of three t
recommended concentration of the proprietary fluid to which the component i

mes the
exposed

More than 60°C

(140°F)

Immersion for 168 h in a boiling solution consisting of three times the recomm)

ended

concentration of the proprietary fluid to which the component is exposed

60°C (140°F) or less

Air oven aging for 70 h at 100 +2°C (212 £3.6°F)

61—-90°C (142 — 194°F)

Air oven aging for 168 h at 121 £1°C (250 +1.8°F)

91— 105°C (196 — 221°F)

Air oven aging for 168 h at 136 £1°C (277 +1.8°F)
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Table 21

Minimum gauge for extension cords

(See Clause 12.2.7(k))

Total length of cord
15.24 m (50 ft) 30.48 m (100 45.72 m (150
Ampere rating Volts 7.62 m (25 ft) ft) ft)
More than, A | Not more than, A 120V mm? (AWG)
0 6 - 0.82 (18) 1.3 (16) 1.3 (16) 2.1(14)
6 10 - 0.82 (18) 1.3 (16) 2.1(14) 3.3(12)
10 12 - 0.82 (18) 1.3(16) 2.1(14) 3.3(12)
NOTE — Only tfe applicable parts of the Table need to be included in the manual.

Table 22

Number of cycles of operation for endurance test

(See Clause 5.2.8.5, 5.30.2.1, and 5.30.2.2)

Type of thermd

bstat

Automatically reset thermostat

Manually reset thermostat

Temperature-rg

gulating

A number of cycles equivalent to 1000 hours
of normal operation of the heater but notless
than 6000 cycles if a household applianee, or
30,000 cycles if a commercial appliance.
However, the test may be omitted.if, with the
thermostat short-circuited, netemperatures
higher than the limits givervin Table 9 are
attained during the normal-temperature test
of the appliance.

To be made the subject of spedial

consideration.?

Temperature-lin

hiting

A number of cytlés equivalent to 100 hours of
operation of.the_heating appliance under any
condition which causes the thermostat to
function; or 100,000 cycles, whichever is
greaten, However, the test may be omitted if,
withythe thermostat short-circuited, there is no
evidence of risk of fire as described in Clause
5.10.4 during the continuous abnormal
operation of the appliance.

1000 cycles under load and 50D0 cycles
without load. However, the testmay be
omitted if, with the thermostat ghort-circuited,
there is no evidence of risk of fire as
described in Clause 5.10.4 dur|ng continuous
abnormal operation of the appljance.

Combination te|

Mperature-

regulating and {limiting

100,000 cycles if, with the thermostat short-
circuited, there is evidence of risk of fire as
described in Clause 5.10.4. If there is no
evidence of risk of fire under this condition,

To be made the subject of spedial

consideration.?

thethermostatisto be testedasa
temperature-regulating thermostat (see
above).

2 If the operation of the thermostat controls the physical movement of a part of the appliance, the test shall be so arranged that

each cycle will involve the complete normal operation of the appliance.
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Table 23
Overvoltage categories

(See Clauses 4.11.3.1 and 4.15.3.2)

Circuit

Overvoltage Category

Permanently-connected appliances

Line-voltage

Extra low-voltage

-

fabte2
Material group

(See Clauses 4.11.3.1 and 4.15.3.2)

CTl|l PLC value of insulating materials

Material-group

CTI2600 (PLE = 0)
400 <CTI <600 (PLC = 1)

as:

a) Residential appliances; and

b) Commercial appliances for use in a clean environment.

Appliances that use totally enclosed motors without brushes or internal lubrication systems.

Appliances that use open motors for use in equipment for ordinary locations and indoor use, such

175<CTIl <400 (PLC =2 o0r 3) llla
100=<CTI<175 (PLC =4) IlIb
NOTE — PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified[in UL 746A.
Table'25
Pollution‘degrees
(See Clauses 4.11.3.1 and 4.15.3.2)
Clearances and Creepage Distances Microenvironment Pollutipn degree
No pollution or|only dry, nonconductive pollution. The pollution has no influence.
Pollution degrge 1 can be achieved bydthe‘encapsulation or hermetic sealing of the product. For 1
printed circuit hoards, coatings may pe'used that comply with the performance criteria of the
Printed Wiring |Board Coating Performance Test contained in UL 840.
Normally, only honconductivespeliution. However, a temporary conductivity caused by
condensation fnay be expected.
Pollution degrge 2 can‘be-achieved by reducing possibilities of condensation or high humidity at
the creepage distancey.through the provision of ventilation or the continuous application of heat,
through the usg of heaters or continuous energizing of the equipment when it is in use. Continuous
energizing is C‘msida;emm;eu_the_eq“jpmnnf is r\rr_\nrnfnrl without interr |rr_\|'inn every rln\]/
and 24 hours per day or when the equipment is operated with interruptions of a duration which do
not permit cooling to the point of condensation to occur. 2

Table 25 Continued on Next Page
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Table 25 Continued

Clearances and Creepage Distances Microenvironment

Pollution degree

Conductive pollution or dry, nonconductive pollution that becomes conductive due to condensation

that is expected.

Pollution degree 3 can be achieved by the use of appropriate enclosures which act to exclude or

reduce environmental influences, particularly moisture in the form of water droplets. 3
Appliances with brush-type motors, appliances intended for outdoor use, and appliances

influenced by surrounding environment, such as industrial use.

Pollution that generates persistent conductivity through conductive dust or rain and snow. 4

Table 26
Superseded requirements
(See Clause 4.9.1.4(b))
UL 1004-1 exempted requirement Superseded by the requirements in this
standard
Current and Hofsepower Relation Clause 4.15.1.10
Cord-Connected Motors Clause 4.5.1
Factory Wiring fferminals and Leads Clause 4.7
Electrical Insuldtion Clause 4.8
Non-Metallic Fynctional Parts Clauses 4.2, 4.8, and 4|9
Solid-State Cortrols, 7.2 Clause 4.11
Non-metallic erfclosure thermal aging, 9.1.4 Clauses 4.2 and 4.8
Motor enclosurg¢ — Cast Metal Enclosures, Sheet Metal Enclosures, and Clause 4.2
Polymeric Enclpsures
Grounding, and Grounding Identification Clause 4.16
Ventilation Opehings: only applicable where the-0penings are on surfaces Clause 4.2.3
considered to b the appliance enclosure.
Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts Clause 4.2.5
Protection Agaihst Corrosion Clause 4.4
Available fault qurrent ratings for metor start and running capacitors, Clause Clause 4.11
26.6: not applicpble for cord and\plug connected appliances.
Switches is notfapplicable-to‘centrifugal starting switches. Clause 4.1
With the excepfion Resilient Elastomer Mounting Tests and Electrolytic All applicable performancef|tests.
Capacitor Overjoltage-Tests, respectively, the performance tests are not
applicable.

Only the following marking requirements specified in 43.1 are applicable:

manufacturer’s

name or identification; rated voltage; rated frequency;

number of phases if greater than 1; and multi-speed motors, other than a

shaded-pole or

a permanent-split-capacitor motor, shall be marked with the

amperes and horsepower at each speed.

Clause 11.1.1
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Table 27

Rating or setting of overload-protective devices

(See Clause 4.9.3.9)

Maximum ampere rating of device as a
percentage of motor full-load-current rating

Type of motor and marking A B
Motor with marked service factor of 1.15 or greater, or with marked 125 140
temperature rise of 40°C (72°F) or less?
Other motors 115 130

@ Motor manufacturer's applied marking.

Table 28

Construcfiion and performance requirements for general-use receptacles provided oh portable,

cord-connected utility vacuums

(See Clauses 4.14.3,4.14.5,4.14.6, and 5.2.7.1)

Appliance
current Supplementary Minimum Total
Minimum supply rating, Supplementary OCP rating, if internal receptacle

Number of cord size minimum OCP required? provided wiring size® load®

receptacles mm? (AWG) A A mm 2 (AWG) A
6 3.3(12) 20 Yes 20 3.3(12) 20
5 3.3(12) 20 No 20 3.3(12) 20
4 2.1 (14) 15 Yes 15 2.1 (14) 15
1-3 2.1 (14) 15 No 15 2.1 (14) 15
@ Size of condlctors through which receptacle current is‘drawn.
b Additional registive load applied equally betwegr.réceptacles shall be used as the normal load in Clause 5.2.7.1.

Table 29

(See Clause 4.11.4.1)

Required performance levels

Safety-critical

Minimum Performance
LeveITPL) per ISO
1

Type and purpose of function* function? 3849-1
Prevent loss of ON/OFF control for a power switch or control with no No
accessible moving parts capable of causing injury.
Power switches or other controls that prevent unintended operation of Yes b
motors controlling accessible moving parts capable of causing injury,
except for appliances with motor-operated brushes provided with the
Warning marking of Clause 11.4.15.
Power switches or other controls that prevent unintended operation of No -
motors controlling appliances with motor-operated brushes provided with
the Warning marking of Clause 11.4.15.
Interlocks as required by Clauses 4.20.7.7 —4.20.7.12, and 9.3.1.6. Yes b

Table 29 Continued on Next Page
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Table 29 Continued

Safety-critical

Minimum Performance
Level (PL) per ISO

working air flow, if the failure of this control would result in non-compliance

with Clause 5.2|1 .5.5.

Type and purpose of function* function? 13849-1
For portable appliances, prevent overload (over temperature or Yes a
overcurrent) during severe conditions and abnormal operation as required
by Clauses 5.9, 5.10, 5.21.5, 5.21.7, 5.24.
For stationary appliances, prevent overload (overtemperature or Yes b
overcurrent) during severe conditions and abnormal operation as required
by Clauses 5.9, 5.10, 5.21.5, 5.21.7, 5.24.
Prevent self-resetting after operation of a protective circuit that turns off Yes b
the appliance where there is a risk of injury due to moving parts, not
provided with tlje Warning marking of Clause 11.4.15.
Motor speed control. No -
Water level sensing control, except when the control is not defeated No -
during the test ¢f Clause 5.12.2.
Water level sensing control not defeated during the test of Clause 5.12.2. Yes b —if thgre is a risk of

fire;

c —if there is a risk of
shock (where required to
meet the Ieakage current

test)
Pump shut dowhn due to overpressure condition. No -
Clogged filter s¢nsing or self-cleaning control. No -
Operation of bytpass valve or motor shut down in response to obstructed Yes a — attended

b — upattended

* Performance levels not specified here may be assessed by cemparison to similar functions listed or through a congideration of
increased residpal risk created by a failure of the electronic-circuit by application ISO 13849-1.

Table 30

(See Clause 7.8)

Additional or alternative safety-critical functions (SCFs)

Type'and purpose of SCF

Required performance fevel (PL)

Prevent unwani{ed turning-en,where unexpected operation exposes users or
bystanders to a|substantialrisk of injury due to unenclosed moving parts such as
beaters.

B

Provide desired switch-off of the appliance if continued operation exposes the user

to a substantial fiskof iMjury dueto umnenciosed Moving parts SucT as Deaters.

Overspeed prevention above a particular speed for those appliances where

end-product standard due to unenclosed moving parts such as beaters.

operation above that speed would expose users or bystanders to a substantial risk
of injury due to the disintegration of moving parts or accessories as indicated in the

For appliances with output speed increases that do not meet the condition above.

Not a SCF

Prevent exceeding a thermal limit as defined in Section 9 of UL 2595 / CSA C22.2
No. 0.23.

A

Prevent self-resetting as required by the end-product standard or for appliances
where unexpected operation exposes users or bystanders to a substantial risk of
injury as identified in the end-product standard due to unenclosed moving parts
such as beaters.

B

end-product standard (e.g. electronic float sensor).

Prevent unwanted wetting of uninsulated live parts as defined in Clause 5.120f this

Prevent operation under conditions of moisture leakage.
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Table 31

Additional safety-critical functions (SCFs) for automatic battery-powered vacuum cleaners

(See Clause 7.16)

Type and purpose of SCFs

Minimum performance level (PL)

Power OFF switch to turn the vacuum off.

B

Stop control th

at stops the movement of accessible moving parts capable of

causing injury within one second when the vacuum is lifted from the surface being

cleaned.

B

Edge control that senses a critical edge and prevents the vacuum from falling off
the cleaning surface (e.g., stairways). When the vacuum reaches the critical edge,

it shall either sfop;ormoveaway-from-theedgeand-continte-itsmormat-vacuuming

operation.

Obstruction co|

htrol that senses obstructions and prevents accessible moving parts

capable of cauking injury from inadvertently coming in contact with persons or their
body parts (e.d., fingers, toes, hair, etc.). When the vacuum reaches an obstruction,

it shall either s

op, or move away from the obstruction and continue its normal

vacuuming op¢ration.

Battery low vol

age control that disables the operation of the vacuum when the

battery is disctlarged to a voltage level in which the SCF controls above cannot
function as intgnded.

Table 32

(See Clause(/+2(b))

Requirements not applicable for battery-powered appliances

Title Clause
Scope 1.6
General 21.2and2.1.3
Enclosures 4.21.5-4.21.8,4.2.2,42.3.6,and 4.2.5
Supply connedtions 45.1and4.5.5
Internal wiring pnd external interconnections 4.7.4
Electrical insultion 4.8
Motors 4.9
Switches, relays, and similarcontrols 4.10
Controls — End product.test parameters 411
Capacitors 412
Lampholders 413
Receptacles 414
Spacings 415
Grounding and bonding 4.16
Protective devices 4171
Heating elements — Vacuum with steam-cleaning attachment 4.18
Thermal links 4.19
Protection against injury to persons 4.20.4, 4.20.8, and 4.20.9
Tests, General 5.1.2and 5.1.3
Normal loads 5.2
Leakage current 53-55

Table 32 Continued on Next Page
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Table 32 Continued

Title Clause

Starting current 5.6

Rating 5.7

Temperature 5.8

Severe operating conditions 5.9

Abnormal operation 5.10

Dielectric voltage-withstand test 511

Resistance to moisture 5.12.9

Strain relief 514

Switches, relayp, and similar controls 5.15

Cord reel flexing 5.16

Power-supply gord flexing 5.17

Internal wiring gnd interconnecting cord flexing 5.18.1 (c) and (d)

Polymeric enclgsure parts 5.21.1-5.21.7,5.21.9 and\5.21.10

Polymeric matdrials used as structural support 5.22

Thermoplastic fnotor insulation systems 5.24

End-product ar¢ resistance 5.25

Abnormal overlpad 5.26

Glow-wire end-product test 5.27

Blower cleaner jmpeller tests 5.28

Integral insulatipn 5.29

Testing of tempprature control devices used in a vacuum witha’| 5.30

steam-cleaning|attachment

Mechanical valye endurance test 5.31

General purpoge transformers 5.32

Marking 11.1.2,11.1.3, 11.1.6, 11.1.7, 11.3.1 - 11.3.12, 11.3.14, 11.3.16,
11.4.7, 11.4.14, 11.4.19, 11.4.22 — 11.4.24, and 1[1.4.26

Instruction Manual 12.2.10, 12.2.11, 12.3, 12.4, 12.5.2 - 12.5.6, 12.$.8 — 12.5.10,
and 12.5.12-12.5.16
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Figure 1

Location and extent of barrier

(See Clause 4.2.3.4)
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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. When moving, the line is always (1) tangent to the component, (2) 5° from
the vertical, and (3) oriented so 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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Figure 2

Articulated accessibility probe

(See Clauses 4.2.5.1,4.2.5.3,4.5.2.2 and 4.20.3.1)
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Figure 3
Straight probe

(See Clauses 4.2.5.2 and 4.2.5.3)

— - ~=— ANY CONVENIENT LENGTH

19.1mm (3/4") DIA.
12.7mm (1/2") DIA.

Internatid

ﬂLI—— 101.6mm (4") ~—‘ @

6.4mm (1/4”) RAD.
PA140C

Figure 4

nal Electrotechnical Commission, (IEC) articulate accessibility probe with

(See Clauses 4.2.5.2, 4.2.5.3 and' 4.20.3.1)
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Figure 5

Connections to attachment plug

(See Clause 4.5.1.8 and Table 3)

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 TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE, GROUNDED
(IDENTIFIED CONDUCTOR)?

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

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)P

@ The blade to which the greeh/conductor is connected may have a U-shape instead of a circular cross section.
b Signifies a conductor idehtified in accordance with Table 3.
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Figure 6

Leakage current measurement circuits

(See Clauses 5.3.5and 5.12.4.1)

MEASUREMENT
INSTRUMENT
- A A S2 PRODUCT
r :
—O o) = \
120V @ ]
L —OI S5 0 =1__/
<—10—0 0—0———— |
[ INSULATING TABLE |
/L
GROUNDED SUPPLY CONDUCTOR B W\
Product intehded for connection to a 120-volt power supply, as illustrated above.
MEASUREMENT
INSTRUMENT

PRODUCT

52
3
r 120V o o b N |§_-L
260V <3 == @ = :

L 120V o, 0 0 e
<3
S1 BR [ INSULATING TABLE |
Vo4
GROUNDED SUPPLY CONDUGTOR B M\

Product intehded for connection to a 3-wire,'grounded neutral power supply, as illustrated above.

EASUREMENT
STRUMENT

- —0/9 5 / PRODUCT
; 120V o Vé—o |i
O
200V <5 S1 ® =)
U

L 120V |yl 7
= & obd

)
n
N

@
X
==

[ INSULATING TABLE |

//
GROUNDED SUPPLY CONDUCTOR B W\

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

su0013

A — Probe with shielded lead.

B — Separated and used as clip when measuring currents from one part of product to another.
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Figure 7
Spray head

(See Clause 5.12.1.3)

ASSEMBLY?

38-1/2" |=-B c 1/2" TAPERED PIPE
(—-—| l__ __l THREAD -
\ \’m“““““ ANSI/ASME B1.20.1

/]
MAX) | A

H (DRILL THRU)

NN

INSERT

45" COUNTERSINK N (MAX)
- 3 HOLES — T.(DRILL THRU)
S (DEEP) SPACE 120°
W

I
O

’

R (DRILL TO DEPTH
/_REQUIRED FOR THROAT)

P
XS =

<V (HEX. OR ROUND
L BAR STOCK)

1.
1
Q
il

RS

f—

——o

U (DRILL THRU) [ L

—| K |-—

J

3 — SQUARE SECTION SLOTS — W WIDE x G DEEP — SPACE 120° —
602 HELIX — LEADING EDGES TANGENT TO RADIAL HOLES

RT100C
Item mm (in) Item mm (in)
31.0 (1-7/32) N 0.80 (1/32)
B 110 (7/16) P 14.61 (0.575)
c 14.0 (9/16) 14.63 (0.576)
D 14.68 (0.578) Q 11.51 (0.453)
14.73 (0.580) 11.53 (0.454)
E 0.40 (1/64) R 6.35 (1/4)
F c c S 0.80 (1/32)
G 1.52 (0.06) T 2.80 (No. 35)°
H 5.0 (No. 9)° U 2.50 (No. 40)°
J 18.3 (23/32) \Y 16.0 (5/8)
K 3.97 (5/32) w 1.52 (0.06)
L 6.35 (1/4)
M 2.38 (3/32)

2 Nylon Rain-Test Spray heads are available from Underwriters Laboratories Inc.

® ANSI B94.11M Drill size

¢ Optional — To serve as wrench grip.
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Figure 8
Spray head pipe rack

(See Clause 5.12.1.3)

\
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RT101B
Item mm (in)
710 (28)
B 1400 (55)
C 55 (2-1/4)
) 230 (9)
E 75 (3)
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olid Steel,

S
\Totol Mass = 225¢

Figure 9

Impactor

(See Clause 5.19.4.1)
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Side View
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Location of applicators for crush-resistance test

Figure

10

(See Clause 5.21.9.2)

la— 254 mMm —efw— 254 mMm —esm— 254 mMm —=
(10 INCHES) (10 INCHES) (10 INCHES)
| | |
254 mm
(O INEHES)
152 mm
(6 INCHES)
254 mm
(10 INCHES)
102 mm
SB1280A (4 INCHES)
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Figure 11

Conditioning time versus oven temperature for temperature index of adhesives

(See Clause 5.23.3.1)
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