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Summary of Topics

This new Eleventh edition of ANSI/UL 1017 dated March 26, 2025 includes the following changes in
requirements: Double insulation: Waiving overload test on motors moving air only; Addition of
requirements for pin and sleeve terminals; Clarification of allowance for 18-inch cord length;
Button-cell lithium batterles Updates for motor polymeric motor lnsulatlon systems Drop impact
test for remqQys
conditions;
18 inch cor(;

location for
Clarificatior] of defeated component test for polymeric fluid handling components for
with attachments containing liquids; Clarification of the thermal aging requirement of $.
Corrections|and clarification of the PFHC requirements of 5.12.8 and the flowchart (Fig
from Annex|F Clarification of switches for steam cleaning attachments; Update attach
rating to align with appliance rating; Update supplier list of test'carpet; Add UL 840 as plternative
to meeting §pacing requirements; 550 °C Glow Wire Test in place of HB; PTI test as alt¢rnative to
CTI; Cord lenpgth of household extraction type floor cleaners; Ash vacuum cleaners; Replace
"dielectric violtage-withstand" with "electric strength"; Revise requirement for grounding and
bonding penr CSA comment; Eliminate exceptions; Updated references to UL, CSA and|IEC
standards; Clarification of non-user-replaceable LED light sources in 4.13.5; Correctiop to Table
5.3; Clarification of the Strength of handles test; Utility Vacuum Cleaner Definition/Instructions;
Operation of protective devices during normal©peration; Normal Operation Duty Cycl¢ for
products with a timer; Mechanical Hazard proposal; Mechanical Valve Operation for input test;
Cord and cgnduction AWG units in Table*12.1 and Table 4.9; Motors without a horsepower rating;
Battery-opetated appliances — Disconnection before cleaning or servicing; Waiving th¢ stalled

rotor condit
for flooding

jon of 5.21.7 for electronically commutated motors; Clarifying the compliance criteria

of live parts test of 5.12:5; Allow digital manuals; Testing on hard surfaces; Update the

Scope to reflect the products covered; Use of mean flow in lieu of mean wattage for normal

operation; (
information
floor care; [

lass H insulation temperature limits; Wire color coding; Updated reference to
technology equipment standards; Attachment plug rating for steam cleanérs; Robotic
ocking Station Supply Cord Type and Length; and Correction to conversiqn in B3.2.

The requirements.are substantially in accordance with Proposal(s) on this subject dated May 3, 2024 and
November 82024,

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of ULSE Inc. (ULSE).

ULSE provides this Standard "as is" without warranty of any kind, either expressed or implied, including
but not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will ULSE be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if ULSE or an authorized ULSE representative has been advised of the
possibility of such damage. In no event shall ULSE's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.
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harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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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 seventh edition of CSA C22.2 No. 243, and the eleventh
edition of UL 1017. This edition of CSA C22.2 No. 243 supersedes the previous edition(s) published in
2015 and 2017. This edition of UL 1017 supersedes the previous edition(s) published in 2017.

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 Standafd was reviewed by the CSA Subcommittee on Electrical Motor- and-Bat{ery-Operated
Cleaning Appliances for Industrial and Commercial Use, under the jurisdiction\of ‘the CSA Technical
Committee ¢n Consumer and Commercial Products and the CSA Strategie. Steering Gommittee on
Requirements for Electrical Safety, and has been formally approved by the"CSA Technical Committee.
This Standard has been developed in compliance with Standards Council of Canada requirements for
National Stapdards of Canada. It has been published as a National Standard of Canada by CiSA Group.

Application of Standard

Where refergnce is made to a specific number of samplesio be tested, the specified number is to be
considered g minimum quantity.

Note: Although [the intended primary application of this Standard is”stated in its scope, it is important to note thiat it remains the
responsibility of the users of the standard to judge its suitability fortheir particular purpose.

Level of Hafqmonization
This Standargd is published as an identical standard for CSA Group and ULSE.

An identical [standard is a standard that is exactly the same in technical content except for national
differences rgsulting from conflicts in codes and governmental regulations. Presentation is yvord for word
except for edjtorial changes.

Reasons foll Differences From IEC

There is no gorresponding IEC standard.

Interpretations

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, and to household
use floor sweepers and floor finishing machines to be employed in accordance with CSA C22.1, Canadian
Electrical Code, Part I, and NFPA 70.

1.2 These fequirements cover:

a) Vdcuum cleaners, including central vacuum cleaners, ash vacuum cleaners [and vacuum
cleangrs with steam cleaning attachments, for:

1) Household or commercial use;

2) Marine or RV installation;

3) Portable, stationary or fixed appliances;
4) Wet or dry pick-up;

5) Indoor or outdoor use;

6) Coin-operation; and

7) Battery-operation, including autematic rechargeable vacuum cleaners
b) Blgwer cleaners for:

1) Household or commergial use;

2) Indoor or outdoor.use; and

3) Battery-operation

c) Floor sweepersfor:

1) Hoeusehold use; and

2) Battery-operation

d) Floor finishing machines including floor polishers, floor scrubbers, floor sanders, rug
shampooers, extraction-type floor cleaning machines, rug and floor washers and similar machines,
for:

1) Household use;
2) Indoor or outdoor use; and
3) Battery-operation
e) Current-carrying hoses and wall valves for:
1) Household use;

2) Wet or dry pick-up; and
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3) Indoor use
f) Battery-operated cleaners as noted in (a) — (d), including:
1) automatic battery-powered cleaners for:

i) Household or commercial use;

i) Units with a mass of 20 kg (44 Ibs) or less, not including the docking station; and

iii) Indoor use only

consideration|

1.4 These requirements do not cover appliances for use in locations such as.those areas|
laboratories, [nstitutions, and the like where dispersion of pathological, chemical, physical, n
other agents fould produce a risk to health. Appliances intended for use in such locations are
under these requirements and under such additional requirements as are.applicable to the af
appropriate cpnsideration being given to the specific intended use.

1.5 These rgquirements apply only to a specific type or types.ofiappliances, such as a vacul
floor finishing machine, if the requirement is so identified. by specific reference to the t
involved. Absence of such specific reference or use of thexterm "appliance" indicates that the
applies to all appliances covered by this Standard.

1.6 This Stgndard does not apply to:

a) Intdrnal-combustion engine powered floor cleaning machines for industrial/comme
or without traction drive, such as(floor buffers, scrubbers, sweepers, spray extractig
and polishers, (UL/ULC (ORD) 558, UL/CSA 60335-2-67, UL/CSA 60335-2-68, UL/G
72;

b) Battery-operated floar cleaning machines for industrial/commercial use with tracti

583, UL/CSA 60335-2-72);

c) Commercial-febotic floor treatment machines (CSA/ANSI C22.2 No. 336);

d) Commercial floor finishing machines (UL 561, CSA C22.2 No. 10, UL/CSA
UL/CSA.60335-2-68, UL/CSA 60335-2-72); and

liance under

of hospitals,
adioactive or
investigated
pliance, with

m cleaner or
pe or types
requirement

rcial use with
n machines,
SA 60335-2-

bn drive; (UL

60335-2-67,

e) Steam cleaners (CSA C22.2 No. 64, CSA E60335-2-54, UL 499). For steam cleaners with

suction, the vacuum function is covered by this Standard.

1.7 These requirements do not cover machines that generate pressure in excess of 2.5 MPa (360 psi).

1.8 Specific constructions, tests, markings, guards, and the like are detailed for some common designs.
Specific features and appliances not covered are to be given appropriate consideration. See Marking,

Section 11.
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2 General
2.1 Attachments

211 A functional attachment that is recommended, made available, or packaged with an appliance by
the manufacturer for use with an appliance shall be included in the investigation of the appliance.

2.1.2 Unless otherwise specified within this Standard, a non-electrical attachment, such as a crevice
tool, an upholstery brush, or the like, that has no driven parts need not be investigated. However if such an
attachment is intended to facilitate a cleaning operation with the use of liquid and is intended for use with a

dry pick up vacuum cleaner, it shall be investigated for use with the appliance.

213 Ane
attachment 4

a) Bg
possi
an inq
testeq

b) Du
electr
descr

c) If the electrical attachment is intended to be inserted into mating electrical contacts

conta
or rel
curre
C22.2

d) Th
be co

2.1.4 Avag
and tested a

2.1.5 A non-electrical eontainer recommended by the manufacturer for use with a hous

pick-up appli

the appliance. The appliance shall be designed so that it can be affixed or mounted to the co

user without
4.19.3, and §

ility of a conductive path being established between the electrical eontacts, the
rease in the risk of fire due to the shorting of the electrical contacts. The attach

ring the anticipated cleaning of the attachment, there shall not be an increase
¢ shock to the user. The attachment, while connected to the appliance, shall
bed in the Cleaning test, 5.12.9.

ay coil), the mating electrical contacts,\on the attachment shall have suitablg
nt ratings, and be suitably rated to make*and break the particular load in accorda
No. 182.1 and UL 1977.

b applicable Severe conditions_(See 5.21.5) and Abnormal operation (see 5.21
hducted with and without the-électrical attachment connected to the appliance a

uum cleaner provided.with steam cleaning or a steam-cleaning attachment shal
5 a wet pick-up typeyvacuum.

hnce, butnot provided by the appliance manufacturer, shall be included in the in

the.use of tools. The appliance shall meet the applicable enclosure require

as described in the abnormal operation — Shorted electricakcontact test, 5.10.3,

ectrical attachment provided with line-voltage electrical contacts on the underside of the
nd in close proximity to the surface to be cleaned shall comply with the following

sed on the anticipated build-up of dust or dirt on the bottom of jthe attachment and the

e shall not be
ment shall be

in the risk of
be tested as

(such as the

cts of a motorized brush), the mating of whi¢h can energize a load (such as th¢ brush motor

voltage and
nce with CSA

.7) tests shall
5 intended.

be evaluated

ehold wet/dry
vestigation of
ntainer by the
ments of 4.2,
b.19.

.20 without the container attached. See also 11.1.8, 11.4.27, 12.2.7(m), and 12.§

2.2 Fluids -

2.21

Proprietary

For a household extraction-type floor cleaning machine that is intended to be used with a

proprietary fluid in accordance with 5.12.8.1.4, the manufacturer shall package the proprietary fluid with
the appliance. If the appliance is intended for use with more than one proprietary fluid, the manufacturer
shall package at least one of the proprietary fluids with the appliance.

2.2.2 If an attachment is recommended for use with an appliance, but is not packaged with the
appliance, the proprietary fluid shall be included in the appliance packaging, or shall be included in the
attachment packaging. See 2.1.1, 11.1.8, 12.5.7, and 12.7.

2.2.3 If an attachment and proprietary fluid is recommended for use with an extraction-type carpet
cleaning machine, but the attachment and fluid are not packaged with the machine, and the attachment
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and fluid are packaged separately from each other, the following shall apply. See 2.1.1, 11.1.8, 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 example, a carpet
cleaning machine shall be packaged with at least one carpet cleaning fluid.

b) The instructions shall instruct the user how to obtain the hard surface attachment and proprietary

fluid.

23

Instructions provided with the appliance

2.3.1 A cop
appliance as
purpose, a dr

2.3.2 The ipstructions provided with an appliance shall include such directions and in

deemed by tH
maintenance

2.4 Secondary circuits

2.4.1 Annex
methods of e
requirements
2.5 Equipm
2.5.1 A fixe
marine vesse
and 5.19.8, a
2.6 Units of

2.6.1 The V
information p

2.7 Referen

y of the operating, user-maintenance, and other instructions intended to ad
produced shall be used as a guide in the examination and test of the applia
aft copy is sufficient and a final printed copy is not required.

e organization responsible for the appliance to be necessary to cover the opera
of the appliance, and shall comply with the requirements in Section 12, Instructiq

D provides guidance for establishing various_types of isolated secondary
valuation applicable to each type of secondary ¢ircuit. This Annex does not s
as specified in the body of this Standard.

ent for recreational vehicle or marine-vessel installation

d or stationary vacuum cleaner-intended for installation in recreational vehi
Is shall be evaluated to the additional requirements in 4.3.2, 4.4.5, 4.5.5.1.9, 5

company an
nce. For this

formation as
tion, use and
n Manuals.

circuits and
ipersede the

tles (R/V) or
19.6, 5.19.7,

5 applicable.
measurement

alues given in( S (metric) units shall be normative. Any other values given
irposes only.

ced publications

shall be for

references to Standards, such reference shall be considered to refer to the dated edition and all revisions
published to that edition up to the time the Standard was approved.

2.7.2 For products intended for use in Canada, general requirements are given in CSA C22.2 No. 0.

ANSI B94.11M

ASME B94.11M, Twist Drills

ASTM E230/E230M, Standard Specification and Temperature-Electromotive Force (emf) Tables for

Standardized

Thermocouples
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ASTM B117, Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM F655, Standard Specification for Test Carpets and Pads for Vacuum Cleaner Testing

CFR 21, Performance Standards for Light-Emitting Products, Part 1040, Chapter 1, Subchapter J,
Radiological Health

CSA C22.1, Canadian Electrical Code, Part |

CSA C22.2 No. 0, General Requirements — Canadian Electrical Code, Part Il

CSAC22.21

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

0. 0.4, Bonaing of Electrical Equipment
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

Q.

0.15, Adhesive Labels

0.17, Evaluation of Properties of Polymeric Materials

0.2, Insulation Coordination

0.23, General Requirements for Battery-Powered Appliances
5, Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breake
8, Electromagnetic Interference (EMI) Filters

10, Electric Floor Surfacing and Cleahing Machines

18.1, Metallic Outlet Boxes

18.2, Nonmetallic Outlet.Boxes

18.3, Conduit, Tubing, and Cable Fittings

18.5, Positioning Devices

21, Cord Sets and Power-Supply Cords

r Enclosures

24, Temperature-Indicating and Regulating Equipment

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

. 38, Thermoset-Insulated Wires and Cables

. 42, General Use Receptacles, Attachment Plugs, and Similar Wiring Devices
.42.1, Cover Plates for Flush-Mounted Wiring Devices

.43, Lampholders

. 49, Flexible Cords and Cables

. 55, Special Use Switches

. 64, Household Cooking and Liquid-Heating Appliances
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CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

65, Wire Connectors

66.1, Low-Voltage Transformers — Part 1: General Requirements

66.2, Low-Voltage Transformers — Part 2: General Purpose Transformers
66.3, Low-Voltage Transformers — Part 3: Class 2 and Class 3 Transformers
72, Heating Elements

75, Thermoplastic-Insulated Wires and Cables

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

CSA C22.2 Np.

77, Motors With Inherent Overheating Protection

100, Motors and Generators

107.1, General-Use Power Supplies

127, Equipment and Lead Wires

144.1, Ground-Fault Circuit-Interrupters

153, Electrical Quick-Connect Terminals

158, Terminal Blocks

182.1, Plugs, Receptacles, and Cable Connectors of the Pin and Sleeve Type
182.3, Special Use Attachment Plugs, Receptacles, and Connectors
188, Splicing Wire Connectors

190, Capaciters.and Power Factor Correction

197, PYC'nsulating Tape

198.1, Extruded Insulating Tubing

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

CSA C22.2 No.

198.3, Coated Electrical Sleeving

210, Appliance Wiring Material Products

223, Power Supplies with Extra-Low-Voltage Class 2 Outputs
235, Supplementary Protectors

248.1, Low Voltage Fuses

248.14, Low-Voltage Fuses — Part 14: Supplemental Fuses

248.5, Low-Voltage Fuses — Part 5: Class G Fuses
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CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

. 250.13, Light emitting diode (LED) equipment for lighting applications
. 270, Arc fault protective devices

. 308, Cord reels and multi-outlet assemblies

.4248.1, Fuseholders — Part 1: General Requirements

.4248.9, Fuseholders — Part 9: Class K

CSA C22.2 No. 60320-1, Appliance couplers for household and similar general purposes — Part 1:

General requ

CSA 60335
Requiremen

CSA 60335
Requiremen

CSA 60335
Requiremen

CSA C22.2 N
CSA C22.2 N

CSA C22.2
garden mach

CSA E60384
Fixed capaci

CSA E60691

CSA E6073
Requiremen

CSA E6073

irermnents

2-67, Household and Similar Electrical Appliances — Safety — Rart 2-
s for Floor Treatment Machines, for Commercial Use

2-68, Household and Similar Electrical Appliances — Safety- — Part 2-(
s for Spray Extraction Machines, for Commercial Use

2-27, Household and Similar Electrical Appliances, ~ Safety — Part 2-1
s for Floor Treatment Machines With or Without Traction Drive, for Commercial (

0. 60950-1, Information Technology Equipment< Safety — Part 1: General Reqt
0. 61058-1, Switches for Appliances, Part\l: General Requirements

=

g9

No. 62841-1, Electric motor-operated hand-held tools, transportable tools
inery — Safety — Part 1: General requirements

|-14, Fixed capacitors for.use in electronic equipment — Part 14: Sectional §
fors for electromagnetic interference suppression and connection to the supply n

, Thermal-Links, Requirements and Application Guide

D-1, Automatic” Electrical Controls for Household and Similar Use — Par
S

D-2-9,, Automatic Electrical Controls for Household and Similar Use — Part

b7;  Particular

8: Particular

(2: Particular

/se

irements

nd lawn and

becification —
nains

t 1: General

2: Particular

Requiremen

s for Temperature Sensing Controls

CSA C22.2 No. 336, Particular requirements for rechargeable battery-operated commercial robotic floor
treatment machines with traction drives

CRC C.1370

, Radiation Emitting Devices Regulations

IEC 60112, Method for the determination of the proof and the comparative tracking indices of solid
insulating materials

IEC 60320, Appliance Couplers for Household and Similar General Purposes

IEC 60417, Graphical Symbols for Use on Equipment
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IEC 60695-2-12, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — Glow-wire
flammability index (GWFI) test method for materials

IEC 60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods — Glow-wire
ignition temperature (GWIT) test method for materials

IEC 62849, Performance evaluation methods of mobile household robots

IESNA RP-27.1, Recommended Practice for Photobiological Safety for Lamps and Lamp Systems-

General Requirements

IESNA RP'27 .3, ITCUUIHHIUIIG’GCII PI abtl’l;G fUI Phutub;u:’uyl'uall Safcty fUI Lal”’JO = Rl’of’\ Gl UU'J
and Labeling

ISO 216, Writing paper and certain classes of printed matter — Trimmed sizes A Avand E

indication of 1
ISO 7000, Gr
ISO 7000-164
ISO 7010, Gr
ISO 12100, S

ISO 13849-1,
for Design

ISO 16000-9
Building Prod

ISO 28360, In
Electronic Eq|

NEMA WD 6,

NFPA 70, Na

hachine direction

bphical Symbols for Use on Equipment — Registered Symbols
1
bphical Symbols — Safety Colours and Safety Signs— Registered Safety Signs
afety of Machinery — General Principles for Design — Risk Assessment and Risk

Safety of Machinery — Safety Related Parts of Control Systems — Part 1: Geng

Indoor Air — Part 9: Determination of the Emission of Volatile Organic Com
Licts and Furnishing — Emission Test Chamber Method

formation Technology — Office Equipment — Determination of Chemical Emissio
Lipment

Wiring Devices

ional Electrical Code

TIL A-37, Inte

Classification

B series, and

Reduction

ral Principles

pounds from

n Rates from

im-/Certification Requirements for Switches Used in Tools

UL 44, Thermoset-Insulated Wires and Cables

UL 62, Flexible Cord and Cables

UL 66, Fixture Wire

UL 83, Thermoplastic-Insulated Wires and Cables

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

UL 101, Leakage Current for Appliances
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UL 157, Gaskets and Seals

UL 224, Extruded Insulating Tubing

UL 244A, Solid-State Controls for Appliances

UL 248-1, Low Voltage Fuses

UL 248-14, Low-Voltage Fuses — Part 14: Supplemental Fuses

UL 248-5, Low-Voltage Fuses — Part 5: Class G Fuses

UL 310, Eleg
UL 353, Limii
UL 355, Corq
UL 486A-486
UL 486C, Sp
UL 486E, Eq|
UL 489, Molq
UL 496, Lam
UL 498, Atta
UL 499, Elec
UL 510, Poly
UL 514A, Mg

UL 514B, Co

frical Quick-Connect Terminals
Controls
| Reels
B, Wire Connectors
icing Wire Connectors
Lipment Wiring Terminals for Use with Aluminénvand/or Copper Conductors
ed-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosu|
oholders
chment Plugs and Receptacles
fric Heating Appliances
vinyl Chloride, Polyethylene, and Rubber Insulating Tape
tallic Outlet Boxes

nduit,\Tubing, and Cable Fittings

res

UL 514C, Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

UL 514D, Cover Plates for Flush-Mounted Wiring Devices

UL 561, Floo

r-Finishing Machines

UL 583, Electric-Battery-Powered Industrial Trucks

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 and Power-Supply Cords

UL 840, Insulation Coordination Including Clearances and Creepage Distances for Electrical Equipment

UL 943, Grou
UL 943B, Apy
UL 969, Mark

UL 969A, M3
Products

UL 1004-1, R
UL 1004-2, In
UL 1004-3, Tj
UL 1004-7, Ej
UL 1012, Poy
UL 1030, Shs

UL 1053, Gro

nd-Fault Circuit-Interrupters

liance Leakage-Current Interrupters

ing and Labeling Systems

rking and Labeling Systems — Flag Labels, Flag Tags, Wrap-Around Labels

ptating Electrical Machines — General Requirements
hpedance Protected Motors

hermally Protected Motors

ectronically Protected Motors

er Units Other Than Clgs$.2

athed Heating Elements

und-Fault Sensing and Relaying Equipment

UL 1059, Terminal Blocks

UL 1077, Sup

plementary Protectors for Use in Electrical Equipment

UL 1283, Electromagnetic Interference Filters

UL 1310, Class 2 Power Units

UL 1439, Tests for Sharpness of Edges on Equipment

UL 1441, Coated Electrical Sleeving

UL 1446, Systems of Insulating Materials — General

UL 1449, Surge Protective Devices

UL 1565, Positioning Devices

and Related
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UL 1577, Op

tical Isolators

UL 1676, Conductive-Path 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, 3™
UL 2595, Ge
UL 4200A, P
UL 4248-1, A
UL 4248-9, A
UL 5085-1, LI
UL 5085-2, L

UL 5085-3, 4

neral Requirements for Battery-Powered Appliances

roducts Incorporating Button Batteries or Coin Cell Batteries
useholders — Part 1: General Requirements

useholders — Part 9: Class K

ow-Voltage Transformers — Part 1: General Requiréments
ow-Voltage Transformers — Part 2: General Purpose Transformers

ow-Voltage Transformers — Part 3: Class' 2 and Class 3 Transformers

{ 1. General

7: Particular

8: Particular

UL 6059, Palticular Requirements for Switchés for Tools

UL 8750, Light Emitting Diode (LED) Equipment for Use in Lighting Products

UL 60320-1f Appliance couplers- for household and similar general purposes — Par
requirements

UL 60335-2-67, Household and Similar Electrical Appliances — Safety — Part 2-6
Requirements for FlgorTreatment Machines, for Commercial Use

UL 60335-2-68;Household and Similar Electrical Appliances — Safety — Part 2-6
Requirementsfor-Spray-Extractiontachinesfor-Commercial-tse

UL 60335-2-27, Household and Similar Electrical Appliances — Safety — Part 2-72: Particular
Requirements for Floor Treatment Machines With or Without Traction Drive, for Commercial Use

UL 60384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional specification — Fixed

capacitors fo

r electromagnetic interference suppression and connection to the supply mains

UL 60691, Thermal-Links — Requirements and Application Guide

UL 60730-1, Automatic Electrical Controls for Household and Similar Use, Part 1: General Requirements

UL 60730-2-7, Automatic Electrical Controls for Household and Similar Use, Part 2: Particular
Requirements for Timers and Time Switches
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UL 60730-2-9, Automatic Electrical Controls for Household and Similar Use, Part 2: Particular
Requirements for Temperature Sensing Controls

UL 60950-1, Information Technology Equipment — Safety — Part 1: General Requirements

UL 61058-1, Switches for Appliances, Part 1: General Requirements

UL 61058-1-6, Switches for Appliances — Part 2-6: Particular Requirements for Switches Used In Electric
Motor-Operated Hand-Held Tools, Transportable Tools and Lawn and Garden Machinery

UL 62368-1, Audio/video, information and communication technology equipment — Part 1: Safety

requirements

UL 62841-1,
Machinery —

3 Definition

3.1 The follq

3.2 ACCES
condition of g
surface is aq
accessibility g

3.3 APPLIA
part of a cord

plug).
3.4 APPLIA

product appli
cord connect

3.5 APPLIA

)

Electric Motor-Operated Hand-Held Tools, Transportable Tools And-Lkawn
bafety — Part 1: General Requirements

s
wing definitions apply in this Standard:

SIBLE PART OR SURFACE — A part or surface subject to contact by persor
peration or user function. In a determination of whether a live or noncurrent-ca
cessible through an opening in the enclosurexto such contact, the criteria
f live parts, 4.2.5, applies.

NCE COUPLER - A single-outlet, female contact device for attachment to a flg

set (detachable power-supply cord).toybe connected to an appliance inlet (motg

NCE INLET (MOTOR ATTACHMENT PLUG) — A male contact device mounts
nce to provide an integfalyblade configuration for the connection of an applian
r.

NCE (FLATIRON)-PLUG — An appliance coupler type of device having a cord

slot configural

ion specifiediforuse with heating or cooking appliances.

IAnd Garden

s under any
rrying part or
specified in

Xible cord as
r attachment

d on an end
Ce coupler or

guard and a

3.6 ASH VACUUM CLEANER - A vacuum cleaner intended to vacuum cold ash from fireplaces,
chimneys, ovens, ash-trays and similar places of ash accumulation.

3.7 AUTOMATICALLY CONTROLLED - An appliance is considered to be automatically controlled if:

a) The repeated starting of the appliance, beyond one complete predetermined cycle of operation
to the point where some form of limit switch opens the circuit, is independent of any manual control;

b) During any single predetermined cycle of operation, the motor is caused to stop and restart one
or more times;

¢) Upon energizing the appliance, the initial starting of the motor may be intentionally delayed
beyond normal, conventional starting; or

d) During any single predetermined cycle of operation, automatic changing of the mechanical load
may reduce the motor speed sufficiently to reestablish starting-winding connections to the supply
circuit.
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3.8 AUTOMATIC BATTERY-POWERED FLOOR CLEANER (ROBOT FLOOR CLEANER) - Floor
cleaner intended for unattended automatic operation and capable of autonomous motion. The automatic
floor cleaner consists of a mobile part and may have a docking station or other accessories to assist its
operation. These appliances may also be known as Robot Floor Cleaners.

3.9 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.

3.10 BASIC INSULATION — The insulation in contact with live parts to provide basic protection against
the risk of electric shock.

3.11 CONT]
relied upon 3
an efficiency
normal or ab

ROL, AUXILIARY — A device or assembly of devices that provides a functiong
s an operating or protective control, and therefore is not relied upon for safety.
control not relied upon to reduce the risk of electric shock, fire, or injuny to p
hormal operation of the end product is considered an auxiliary contro}.

| utility, is not
For example,
brsons during

3.12 CONT
control.

ROL, MANUAL — A device that requires direct human interaction to activatg or reset the

3.13 CONT
regulates thg
failure of wh
the risk of eld

hich starts or
F control, the
would reduce

ROL, OPERATING — A device or assembly of deviees, the operation of w
end product during normal operation. For example)an electronic motor ON/OH
ch another layer of protection (e.g., a warning marking on a motorized brush)
ctric shock, fire, or injury to persons, is considered an operating control.

3.14 CONTROL, PROTECTIVE — A device or assembly of devices, the operation of which [is intended to

reduce the fisk of electric shock, fire, or injury tovpersons during normal and reasonab
abnormal operation of the appliance. For example, an interlock control, a motor overloa
thermal cutout/limiter, or a thermostat intended to limit temperatures in the end product,
control/circuif relied upon for normal andsabnormal conditions, is considered a protective ¢
the evaluatign of the protective contreh/-circuit, the protective functions are verified unde
single-fault cpnditions of the control.

3.15 CORD CONNECTOR <A female contact device wired on flexible cord for use as an e
an outlet to make a detachable electrical connection to an attachment plug or, as an applian|
an equipment inlet.

3.16 DOCHING STATION (BASE UNIT) — Unit that may provide manual or automatic ba
facilities, dugt removal from the mobile part (s), data processing facility or other support fun

y anticipated
j protector, a
or any other
pbntrol. During
r normal and

xtension from
ce coupler, to

tery charging
ctions for use

with automatjcbattery-powered floor cleaners.

3.17 DOUBLE INSULATION — An insulation system comprised of basic insulation and supplementary
insulation, with the two insulations physically separated and so arranged that they are not simultaneously
subjected to the same deteriorating influences (temperature, contaminants, and the like) to the same
degree. See Figure 3.1.
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Figure 3.1

Examples lllustrating Double Insulation

ARMATURE
CONDUCTOR
SLOT LINER
(BASIC INSULATION)
SHAFT
ARMATURE
INSULATION
SLEEVE LAMINATION

A— CONSIDERED TO CONSTITUTE DOUBLE INSULATION

ARMATURE SLOT LINER
’///f(TWO LAYERS)

SHAFT ARMATURE

LAMINATION

= NOT CONSIDERFD TO CONSTITUTE DOUBILE INSUILATIO

S0723A
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3.18 DUST EXTRACTOR — A stationary or portable vacuum cleaner specifically designed to be
connected to dust-generating machines

3.19 EXTRA-LOW VOLTAGE CIRCUIT — A circuit involving a peak open-circuit potential of not more
than 42.4 V (30 Vrms) for dry applications and 21.2 V (15 Vrms) for wet applications, supplied by a primary
battery, by a Class 2 transformer, or by a combination of a transformer and a fixed impedance that, as a
unit, complies with all performance requirements for a Class 2 transformer. A circuit derived from a line-
voltage circuit by connecting a resistance in series with the supply circuit as a means of limiting the voltage
and current is not considered to be an extra-low voltage circuit.

3.20 FIXED APPLIANCE — Any appliance that is intended to be permanently connected electrically to
the wiring system

3.21 FLO SWEEPER - A portable, indoor-use, household or commercial, dry pick=up t
that is intended to sweep up dirt or debris from a bare floor surface or carpeted floor, surface |
driven rotating brush, without the use of suction. As the user moves the floor)sweeper a
surface, the fotating brush sweeps up the dirt from the floor and gathers it intg ‘ah on-board
This dirt contpiner may be removable from the appliance so the user can empty it when full.

pe appliance
sing a motor-
ong the floor
dirt container.

3.22 HARD SURFACE - Any surface that is not carpeted or upholstered.

3.23 HAZA

3.24 HOUS
cleaning ma
surfaces and
and then ext

3.25 LINE-
characteristiq

3.26 LIVEH

3.27 MEAS
defined in UL

3.28 MOT(Q
wand. It may
with a centra

RDOUS MOVING PART — A moving part that is capable of causing injury to pers

EHOLD EXTRACTION-TYPE FLOOR CLEANING MACHINE - Either a

Chine, a self-contained carpet cleaning machine, or a machine that can cle
carpeted surfaces. These machines apply a cleaning solution to the surface

act the solution.

VOLTAGE CIRCUIT — A circuitinvolving a potential of not more than 600 V and
s in excess of those of an extfa-low voltage circuit.

PART — A part that is conductively connected to a line-voltage circuit.

UREMENT INDICATION UNIT (MIU) — The unit used in measuring leakad
101.

RIZEDNOZZLE — An accessory containing a motor that is attached to the end

vacuum system, directly from the supply outlet or with a battery.

ons.

hard surface
an both hard
0 be cleaned

having circuit

e current as

bf the hose or

be provided with power from a vacuum cleaner or, for a motorized nozzle int¢nded for use

3.29 NONCURRENT-CARRYING METAL PART - A metal or other electrically conductive part,
accessible or inaccessible, that is not conductively connected to a live part.

3.30 PORTABLE APPLIANCE — An appliance that is easily carried or conveyed by hand, and is provided
with a power-supply cord for connection to the supply circuit.

3.31 POWER SWITCH — A switch that provides ON/OFF control for the following in (a) — (c) below. For
an appliance provided with multiple switches that control the same loads, the power switch is considered
to be the switch declared by the manufacturer to be the power switch and is accessible to the user during
operation. If a motor is rated 1/3 hp or less, and the 11.4.15 marking is included, the motor control switch is
not considered a power switch.

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


https://ulnorm.com/api/?name=UL 1017 2025.pdf

24 CSA C22.2 No. 243:25 ¢+ UL 1017 MARCH 26, 2025

b) Stationary appliances with a motor greater than 1/8 hp; or

¢) Motor controlling accessible hazardous moving part(s).

3.32 PROPRIETARY FLUID — An aqueous solution designated for use with a household extraction-type
floor cleaning machine that is exclusively controlled by the same manufacturer as the appliance.

3.33 REINFORCED INSULATION — An improved basic insulation system with such mechanical and
electrical qualities that it, in itself, provides the same degree of protection against a risk of electric shock as

double insulation. It may consist of one or more layers of insulating materials.

3.34 SAFET
cause the ap
risk that is pe

3.35 STATI

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

3.36 STANL
used in conjy
and motorize

3.37 SUPPI

bliance to function in such a manner as to expose the user to a risk that is ifa
mitted by this end product standard under abnormal conditions.

DNARY APPLIANCE — Any appliance that is intended to be fastened.in place o

D-ALONE PRODUCT - A product or accessory that is intended to be sold se
nction with other equipment based on the marked ratings, such as current-ca
| nozzles for use with central vacuum cleaning systems,

[EMENTARY INSULATION — An independent dnsulation provided in addition

r located in a

parately and
rrying hoses

to the basic

insulation to protect against a risk of electric shock in casetof’mechanical rupture or electrical breakdown

of the basic |
insulation.

3.38  UTILIT

cleaner intendled primarily for a work area, suchyas use in domestic garages, shops and const

4 Construc
41 Compo

411 Gene

hsulation. An enclosure of insulating material may form a part or all of the su

Y VACUUM CLEANER - A portable,-floor-supported, cord-connected dry or we

tion
hents

al

4111 Co
standards as

ponents~shall comply with the safety requirements specified in the relevant
ar as:they reasonably apply, and to the extent that:

pplementary

t/dry vacuum
ruction sites.

CSA and UL

igt; and

b) The component itself does not increase the risk of fire or electric shock or personal injury when
operated under either under normal use conditions or under the abnormal conditions described in

this Standard.

4.1.1.2 Components that are generally required to meet the safety requirements of the component
standards in their entirety are specified in 4.1.2. Other components may comply with this Standard or
comply with the component standards referenced throughout this Standard.

4.1.1.3 A component that is required by this Standard to fulfill a particular referenced component
standard shall:

a) Be described within the scope of that standard;
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b) Be employed in the end product in a manner consistent with the intended use described in the
component standard;

c) Be used in accordance within its rating(s) established for the intended conditions of use or its

estab

lished Conditions of Acceptability; and

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

4.1.1.4 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

prod
b) Is g

c)ls
used

4.1.2 Spec

4121 Anm
it is applied 1
indoor or out

4122 AG
a)CS

b) CS
or

c)CS
4123 An
a) CS
b) CS
c)CS

uperseded by a requirement in this Standard; or

beparately investigated when forming part of another component, provided the
within its established ratings and limitations.

fic component requirements

arking and labeling system shall comply with CSA C22.2 No. 0.15 and UL 969 f
0, and to the environmental conditions consistent with the intended use of the
Hoor).

ass 2 power supply shall comply with:
A C22.2 No. 223 and UL 1310;

A C22.2 No. 60950-1 and UL 60950-1, with a "Class 2", or limited power source

A C22.2 No. 62368-1 and UL '62368-1, with a Class 2 or limited power source (L

bn-Class 2 power supply shall comply with:
A C22.2 No. 1071 and UL 1012; or
A C22.2 No=-60950-1 and UL 60950-1; or

A C22.2 No. 62368-1 and UL 62368-1.

component is

br the surface
product (e.g.

(LPS) output;

PS) output.

4.1.2.4 Printed wiring boards, including the coatings, shall comply with CSA C22.2 No. 0.1
and have a minimum HB flame rating. Those printed wiring boards providing direct support of live parts
shall additionally comply with the direct-support requirements for insulating materials in CSA C22.2 No.

0.17 and UL

746C.

and UL 796,

4.1.2.5 A printed-wiring board in an extra-low voltage, non-safety circuit is not required to comply with
the bonding requirements in CSA C22.2 No. 0.17 and UL 796 if the board is separated from parts of other
circuits such that loosening of the bond between the foil conductor and the base material will not result in
the foil conductors or components coming in contact with parts of other circuits of the control or of the end-

use product.

4.1.2.6 A power switching semiconductor device that is relied upon to provide isolation to ground shall
comply with UL 1577. If considered necessary, the dielectric voltage withstand tests required by UL 1577
shall be conducted applying the criteria of 5.11 of this end product standard.
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4.1.2.7 An optical isolator that is relied upon to provide isolation between primary and secondary circuits
or between other circuits as required by this end product standard shall comply with UL 1577. If
considered necessary, the dielectric voltage withstand tests required by UL 1577 shall be conducted
applying the criteria of 5.11 of this end product standard.

4.1.2.8 Component requirements are not specified for small electronic components on printed wiring
boards, including diodes, transistors, resistors, inductors, integrated circuits, and capacitors not directly
connected to the supply source.

4.1.2.9 Except as specified in 4.1.2.10, general-purpose transformers shall comply with CSA C22.2 No.
66.1 and UL 5085-1, and CSA C22.2 No. 66.2 and UL 5085-2.

4.1.2.10 A transformer that is completely enclosed within the end product enclosure and-the secondary
circuit is inacgessible, and that meets the applicable construction and performance requifements of this
end product standard when tested in conjunction with the end product, meets the, intent of[4.1.2.9. See
5.31.

4.1.2.11 Clgss 2 and Class 3 transformers, other than those located in an extra-low voltage circuit that
does not involve a risk of fire or personal injury, shall comply with CSA C22.2 No. 66.1 and Ul 5085-1, and
CSA C22.2 Np. 66.3 and UL 5085-3.

4.2 Encloslires
4.2.1 Mechanical strength and flammability

4.2.1.1 Thelframe and enclosure of an appliance shall' have the necessary strength and rididity to resist
the abuses likely to be encountered during normatservice. The degree of resistance inhergnt in the unit
shall preclude total or partial collapse with the attendant reduction of spacings, loosening or displacement
of parts, and jother defects that alone or in combination constitute a risk of fire, electric shock, or injury to
persons.

4.2.1.2 Except as specified in 4.2.1.3-and 4.2.1.4, for an unreinforced, flat surface:

a) Cagt metal shall not beyless than 3.2-mm (1/8-in) thick;
b) Malleable iron shall not be less than 2.4-mm (3/32-in) thick; and

c) Diejcast métal'shall not be less than 2.0-mm (5/64-in) thick.

hofyd lesser thickness than in 4.2.1.2, but not less than 2.4, 1.6, and 1.2 mm (3/B2, 1/16, and

a) Curved, ribbed, or otherwise reinforced to provide mechanical strength equivalent to that
required; or

b) Of size or shape that provides mechanical strength equivalent to that required.

4.2.1.4 Metal of a lesser thickness than in 4.2.1.2, may be employed if it complies with the physical
abuse tests in 5.19.

4.2.1.5 Except as specified in 4.2.1.6, an enclosure of sheet metal shall be judged with respect to size,
shape, thickness of metal, and acceptability for the application considering the intended use of the
appliance. Sheet steel shall have a minimum thickness of 0.66 mm (0.026 in); aluminum shall have a
minimum thickness of 0.91 mm (0.036 in); and copper or brass shall have a minimum thickness of 0.84
mm (0.033 in).
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4.2.1.6 An area that is relatively small or a surface that is curved or otherwise reinforced need not
comply with 4.2.1.5 if it complies with the physical abuse tests in 5.19.

4.2.1.7 Factors that shall be taken into consideration when judging the acceptability of magnesium and
nonmetallic material other than a polymeric material are resistance to:

a) Mechanical damage;

b) Impact;

c) Moisture absorption;

d) Combu |efinn; and

e) Digtortion at temperatures to which the material may be subjected under condition$ of normal or
abnofmal use.
4.2.1.8 Polymeric parts employed to enclose uninsulated live parts or insulated live |parts whose
insulation is Jess than 0.7 mm (0.028 in), or equivalent, shall be subjected to the tests in §.21 and shall

have a flamnpability rating or comply with the testing as specified below:

a)Fo

b) Fo

a portable attended, household appliance:

1) Minimum flammability rating of HB, or HBF forfoamed materials, in accorda
C22.2 No. 0.17 and UL 94,

2) Needle flame test in accordance with CSA C22.2 No 0.17;
3) 12 mm or 20 mm (3/4 inch) flame tést in accordance with UL 746C;
4) Glow-wire test at 550 °C in accordance with UL 746C;

5) Minimum 550 Glow wire flammability index (GWFI) in accordance with 1EQ
or

6) Minimum 575 Glow wire ignitability temperature (GWIT) in accordance with
13.

other portable appliances:

1) Minimum flammability rating of V-2

2)\Needle flame test in accordance with CSA C22.2 No. 0.17; or

3) 12 mm or 20 mm (3/4 inch) flame test in accordance with UL 746C.

c) For a stationary or fixed appliance;

1) Minimum 5VA in accordance with CSA C22.2 No. 0.17 and UL 94; or

2) 127 mm (5 inch) flame test in accordance with UL 746C.

nce with CSA

60695-2-12;

IEC 60695-2-

4.2.1.9 Polymeric parts employed to enclose insulated live parts [insulation 0.7-mm (0.028-in) thick
minimum or equivalent], internal wiring and moving parts shall be subjected to the mold stress-relief
distortion test, 5.21.3, and the impact test, 5.21.4 and shall comply with 4.2.1.8(a).
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4.2.1.10 The requirements of 4.2.1.8, 4.2.1.9, and 4.2.2.1 are not applicable for coatings, such as paint,
applied to the exterior surfaces of polymeric enclosure materials or to other external polymeric parts
provided that the coating does not offer a continuous path for an internal flame to propagate externally.

4.2.1.11 With respect to the end-product flame tests referenced in 4.2.1.8, 4.2.1.9, and 4.2.2.1, if molded
parts of the same polymeric material have different configurations, the end-product flame test shall be
conducted on each configuration. The molded parts may have different internal bosses, projections, ribs,
or other components mounted on the molded part that might have a potential negative or positive affect on
the enclosure flame test results. If an engineering decision can be made that the two parts are very similar
in construction, and one molded part can be considered to represent the other 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

4.2.2.1 Polymeric materials, including elastomeric materials, for use other than.as described in 4.2.1.8
and 4.2.1.9, 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 liye part, shall comply with 4.2.1.8(a)

4.2.2.2 The|requirements of 4.2.2.1 are not applicable to small parts(whose maximum volyme does not
exceed 2 cmy(0.12in%).

4.2.3 Openijngs 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 appliance is supported. See 3.7 and;3.30.

4.2.3.2 Thelrequirementin 4.2.3.1 will necessitate the use of a barrier of noncombustible material:
a) Under a motor unless:
1) The structural parts of the motor or the appliance provide the equivalent of siich 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 thefollowing fault conditions:

iy Open main winding;

ii) Open starting winding;

iii) Starting switch short-circuited; and

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

3) The motor is provided with a thermal motor protector — a protective device that is
sensitive to temperature and current — that will limit the temperature of the motor 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 Section 5.
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4.2.3.3 Except for the terminals, a switch, a relay, a solenoid, or the like in an appliance as specified in
4.2.3.1 shall be individually and completely enclosed unless malfunction of the component would not result
in a risk of fire or there are no openings in the bottom of the appliance.

4.2.3.4 The barrier mentioned in 4.2.3.2 shall be located as illustrated in Figure 4.1, 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.

Figure 4.1
Location and Extent of Barrier

B

EB120A

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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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 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 5.12.2.

4.2.3.7 The door or cover of an enclosure shall be hinged or otherwise attached in an equivalent manner
if it gives access to any overload protective device, the normal functioning of which requires renewal, or if it
is necessary to open the cover in connection with the normal operation of the protective device.

4.2.3.8 Means shall be provided for holding the door or cover over a fuseholder in a closed position, and
the door or covershallbe fighf 'FiHing_

4.2.3.9 A pqrtable cord-connected appliance that is provided with keyhole slots, notches, hanger holes,
or the like forlhanging on a wall shall be constructed so that the hanging means attached to the wall is not
accessible when the appliance is placed on the hanging means as intended.

4.2.3.10 To|determine whether an appliance complies with the requirement in 4.2.3.9, any part of the
enclosure or parrier that can be removed without the use of tools to gaih.access to the hahging means
shall be remojved.

4.2.3.11 An|opening in an appliance provided for hanging the{appliance shall be located or guarded so
that a nail, hgok, or the like does not displace a part that would create a risk of fire or electtfic shock and
does not contact one of the following:

a) An pninsulated live part;
b) Magnet wire;

c¢) Internal wiring;

d) Moying parts; or

e) Any other part likely to cfeate a risk of fire or electric shock.
4.2.4 Adhesives used to secure parts

4.2.41 An adhesive-that is relied upon to reduce a risk of fire, electric shock, or injury to persons shall
comply with the requirements for adhesives in 5.23.

4242 The rnqnirnmnnf in4241 also s\pplinc to—an adhesive used to secure a part inc|uding a
nameplate, that can, if loosened or dislodged:

a) Make a live part accessible;
b) Reduce spacings below the minimum specified values; or

c) Expose a normally enclosed moving part.
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 one of the following:
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a) For an opening that has a minor dimension (see 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 4.2;

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 4.1.

¢) A motor employed in an appliance intended for commercial use other than one used in either a
hand-held appliance or a hand-supported portion of an appliance shall comply with (a) or (b) or

4.2.5.2.
Table 4.1
Minimum Acceptable Distance from an Opening to a Part that May Involve a Risk of Electric Shock
Minimum dimension? of openingb Minimum distance from opening/to part®
mm (in) mm (iin)
19.1° (3/14) 114.0 (41/2)
25.4 ) 165.0 (6-1/2)
31.8 (1-1/4) 190.0 (7-1/2)
38.1 (1-1/2) 318.0 (1241/2)
47.6 (1-7/8) 39430 (1541/2)
54.0 (2-1/8) 4470 (1741/2)
d 762.0 (d0)
2See4.2.5.5.

table.

® Between 25.4 and 54.0 mm (1 and 2-1/8 in), interpolation shall b&.used to determine a value between values spe

¢ Any dimensidn less than 25.4 mm (1 in) applies to a motor.only.

9 More than 54,0 mm (2-1/8 in) but not more than 152 mm (6 in).

ified in this
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Figure 4.2
Articulated Accessibility Probe
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4.2.5.2 With respect to a part or wire as mentioned in 4.2.5.1 in an integral enclosure of a motor as
mentioned in 4.2.5.1(c):

a) An opening that has a minor dimension (see 4.2.5.5) less than 19.1 mm (3/4 in) is acceptable if:
1) Film-coated wire cannot be contacted by the probe illustrated in Figure 4.3;
2) An uninsulated live part cannot be contacted by the probe illustrated in Figure 4.4;

b) An opening that has a minor dimension of 19.1 mm (3/4 in) or more is acceptable if a part or wire
is spaced from the opening as specified in Table 4.1.

Figure 4.3
Straight Probe

— - ~=— ANY CONVENIENT LENGTH

19.1mm (3/4") DIA.
12.7mm (1/2") DIA.

Ui
~=— 101.6mm (4") ‘4

6.4mm (1/4") RAD.

PA140C



https://ulnorm.com/api/?name=UL 1017 2025.pdf

34 CSA C22.2 No. 243:25 ¢+ UL 1017 MARCH 26, 2025

Figure 4.4

International Electrotechnical Commission, (IEC) Articulate Accessibility Probe with Stop Plate
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4.2.5.3 The probes illustrated in Figure 4.2 — Figure 4.4 shall be applied to any depth that the opening
will permit and shall be rotated or angled before, during, and after insertion through the opening to any
position that is necessary to examine the enclosure. The probes illustrated in Figure 4.2 — Figure 4.4 shall
be applied to any possible configuration and, if necessary, the configuration shall be changed after
insertion through the opening.

4254 The probes shall be used as measuring instruments to judge accessibility provided by an
opening and not as instruments to judge the strength of a material.

4.2.5.5 With reference to the requirements in 4.2.5.1 and 4.2.5.2, the minor dimension of an opening is
the diameter of the largest cylindrical probe having a hemispherical tip that can be inserted through the
opening.

4.2.5.6 Duq
in4.2.51 or
tool (to attac
removed.

ng the investigation of an appliance to determine whether it complies with,the
4.2.5.2, a part of the enclosure that can be opened or removed by the user w
h an accessory, to make an operating adjustment, or for other reasons) shall

requirements
thout using a
be opened or

4257 Thse
discharge of]
requirements
lead of the rg

connection of an accessible part to live parts, including a supply conductor, t¢ facilitate the
static electricity shall comply with (a) — (d). To determine compliance with the remaining
in this Standard, the resistors and associated circuitry{shall be investigated as ljve parts. The
sistor 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 applicablerequirements in CSA C22.2 No. 62368-1, UL 1676
and YL 62368-1;
c) For the tests described in 5.3, 5.4, 5.5-and 6.12, one resistor at a time shall be shorfed; and
d) Fof the test described in 5.11 and 6.13, as applicable, the lead of the resistor corjnected to the
accegsible part shall be disconnéected.
4.2.6 Buttgn batteries or coin cell batteries
4.2.6.1 To teduce the risk'‘of/injury due to battery ingestion, the battery compartment of an appliance or
any accessoly, such as a-wireless control, incorporating one, or more replaceable coin cell batteries shall
comply with UL 4200A4f'the appliance or any accessory:
a) Is intended for use with one or more single cell batteries having a diameter of 32 mm (1.25 in) or
less with a diameter greater than its height; and

b) Is intended for household use.
4.3 Mechanical assembly

4.3.1 General
4.3.1.1 An appliance shall be so assembled that the vibration of normal operation will not result in a risk
of electric shock, fire, or injury to persons.

4.3.1.2 Components such as switches, lampholders, receptacles and plug connectors provided as parts
of equipment shall be fastened securely and rigidly, and shall be restricted from turning by means other
than friction between surfaces. Lock washers, properly applied, may be used as a means to restrict the
turning of stem-mounted controls, except those that operate with a rotary motion.
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4.3.1.3 Uninsulated live parts shall be secured to the base or mounting surface so that they will be
prevented from turning or shifting in position, if such motion can result in a reduction of spacings below the
minimum specified values. Friction between surfaces to restrict shifting or turning of live parts shall not be
used, but a lock washer, properly applied, may be used.

4.3.1.4 Fluid-handling tubing shall be mechanically secured at connections if there is a risk of fire or
electric shock should the tubing become disconnected [see 5.12.8.1.1 (a) and (b)]. Tubing subject to a
pressure greater than 0.7 kg/cm? (10 psi) shall also comply with the tubing pressure test described in
5.12.8.4.

4.3.1.5 Fluid-handling tubing subject to a pressure of 0.7 kg/cm? (10 psi) or less is not required to be
mechanically secured if the tubing complies with the tubing pressure test of 5.12.8 4

4.3.1.6 Except as specified in 4.3.1.7, an appliance shall be completely assembled befere being shipped
from the factqry.

4.3.1.7 An gppliance may be shipped from the factory partially disassembled to-facilitate pagkaging if:

a) All parts for assembly that are necessary for the operation of the‘appliance are pr¢vided in one
packape; a package may consist of several cartons provided as a‘unit;

b) Proper assembly can be readily accomplished without intreducing a risk of fire, eledtric shock, or
injury fo persons;

c) Clear and detailed assembly instructions are provided;

d) Intgrnal electrical connections that must be made in the field are made by plug and receptacle
connegtions 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 fo the power
supply shall be made with means that Comply with requirements in 4.5.5 or by plug and receptacle
connegtion; and

e) The appliance is marked in_accordance with 11.4.25, if a required guard is shipped from the
factory detached.

4.3.2 Equipment intended for recreational vehicle or marine vessel installation
4.3.2.1 For gquipmentintended for R/V or marine vessel installation, provisions such as mdunting holes,

clamps, lugs| or equivalent means shall be provided for securement of the equipment to the vehicle or
vessel.

4.3.3 Additional requirements for ash vacuum cleaners

4.3.3.1 The ash vacuum cleaner dirt receptacle (e.g. metal tank or pail) shall be sheet steel, minimum
0.6 mm (0.024 in.) thick. Thinner wall sections may be used if the material meets the requirements of the
Physical abuse test of 5.19.3. The dirt receptacle shall not sustain damage that allows ash to escape the
receptacle.

4.3.3.2 All nozzles, connectors and deflectors made out of non-metallic material upstream of the primary
filter shall have a minimum flame rating of V-1 or shall comply with the needle flame test in accordance
with CSA C22.2 No. 0.17.

4.3.3.3 The primary filter media used with ash vacuum cleaners shall comply with one of the following:

a) Glow-wire test at 650 °C in accordance with UL 746C;
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b) Minimum 650 Glow wire flammability index (GWFI) in accordance with IEC 60695-2-12; or

¢) Minimum 675 Glow wire ignitability temperature (GWIT) in accordance with IEC 60695-2-13.

4.3.3.4 Hoses used with ash vacuum cleaners shall be metal.

4.3.3.5 The fully extended length of the hose supplied with ash vacuum cleaners shall not exceed 2 m

(78 in.).

4.3.3.6 The end of the hose handle shall have a smaller inside diameter than the body of the hose and
handle to prevent hot ash from lodging in the hose or handle.

4.4 Corroshon protection

441 lron g
the like, shal

if the corrosipn of such unprotected parts would be likely to result in a risk of fireyelectric sho

persons.

442
risk of fire, 6
corrosion by

443 InaV
heating elen
galvanizing,
in risk of fire

444 A vag
hold a liquid
wetting if the

445 Forv
including boj
requirements

a)Ad

b) Sh

If detegrioration or breakage of a liquid container provided as a part of an appliance wg

nd steel parts, other than bearings, laminations or minor parts such,as Washe
be protected against corrosion by enameling, galvanizing, plating, orother equ

lectric shock, or injury to persons, the container shall be of a material that
the liquid intended to be contained.

acuum cleaner with a steam-cleaning attachment, the metal sheath employed t
ent of an immersion-type water heater shall be protected against corrosion |
blating, or other means, if the deterioration-of such unprotected parts would be
Dr electric shock; see 4.18.

uum cleaner with a steam-cleaning attachment that is provided with a reservg
shall have all live parts located or otherwise protected so that they will not
reservoir were to leak. Compliance shall be determined by the tests in 5.12.8.

bcuum cleaners intended for marine vessel installation, all iron or steel parts
ts, nuts, screws, \Wwashers, and the like that are relied upon for complia
in this Standard,’shall be provided with a corrosion-resistant finish by:

oating of €hromium, nickel, silver, or zinc applied by electroplating;

bradizing;

rs, screws or
valent means
Ck, or injury to

uld resultin a
s resistant to

o enclose the
y enameling,
ikely to result

ir intended to
be subject to

bf equipment,
nce with the

c) Ho

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

e) Other types of paint or coatings that provide equivalent resistance to corrosion as determined in
the Salt-Spray Corrosion Test, 5.19.8.

4.4.6 With reference to 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) Copper;

c) Brass;
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d) Bronze;
e) Copper-nickel;
f) Aluminum alloys with a copper content of 0.4 % or less;
g) Wood; and
h) Polymeric material.
4.5 Supply connections
4.5.1 Cord-gconnected-—ectipment
4.5.1.1 An appliance intended to be connected to the power-supply circuit by means_of alflexible cord

shall be provi

4512 Acd
and cables s
fulfill this requ
No.21and U

4513 Atta
and applianc
appliance col
C22.2 No. 21

4514 Fem
that can be u
the specific t
coupler that g
when tested

4515 Ast
supply conne
maintenance
and the necsg
stationary ap
provided with

Hed with a length of flexible cord and an attachment plug for connection to'the sy

rd set or power supply cord shall comply with CSA C22.2 No. 21"and UL 817. H
nall comply with CSA C22.2 No. 49 and UL 62. Flexible cord:and cables are g
irement when preassembled in a cord set or power supply cerd complying wit
| 817.

chment plugs, receptacles, appliance couplers, appliance inlets (motor attach
b (flatiron) plugs shall comply with CSA C22.2:No. 42 and UL 498. Attachme
plers integral to cord sets or power supply cords’are covered under the requiren
and UL 817, and need not comply with CSA€22.2 No. 42 and UL 498.

ale devices (such as receptacles, appliance couplers, and connectors) that are

pe of load, when evaluated witk/its mating plug or connector. For example,
an be used to interrupt the current of a motor load shall have a suitable horse
vith its mating plug.

btionary appliance may be provided with a length of flexible cord and an attach
ction, if the use.of the cord and attachment plug is intended to facilitate frequg
The investigation of such a feature shall include consideration of the utility of 4
ssity of having it readily detachable from its source of supply by means of
bliance provided with a cord and attachment plug, and intended for outdoor

the marking and instruction specified in 11.4.29 and 12.3.1(g), respectively.

pply circuit.

lexible cords
onsidered to
n CSA C22.2

ment plugs),
nt plugs and
hents of CSA

intended, or

sed, to interrupt current in the end-product shall be suitably rated for current ipterruption of

an appliance
power rating

ment plug for
nt service or
he appliance

the plug. A
ise, shall be

45.1.6 Excéptasspecifi

a) Have a voltage rating not less than the rated voltage of the appliance;

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

c) Employ flexible cords as specified in Table 4.2 or a type at least as serviceable.
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attachment, wi

Household, indoor use, vacuum cleaner with steam-cleaning

Table 4.2
Cord Types
Appliance Type of cord

Automotive and garage S, ST*P

Household, indoor use SV, SVT®

Household, outdoor use c

Commercial vacuum cleaners or blower cleaners SJ, SJT¢

Central vacuum cleaner SJ, SJT

HPD, HPN, HSJ, HSJOO, or HSJO
ere temperatures are more than 121 °C (250 °F) on any

surface that th
intended

Docking or chd
cleaners includ

b cord is likely to touch when the appliance is used as

rging stations of automatic battery-powered floor SPT-2

ing those with a suction function

@ An oil-resista

® Type SJ, or
purpose.

¢ A household
a blower, both
shall employ a
cleaner intend

9 Cord marked
¢ Type SPT-1,

subjected to th
to a wand.

ht cord shall be used when the equipment is likely to be subjected to grease or oil.

JT cord is usable when the appliance is intended to be installed or used in a separate room provided

Lise vacuum cleaner and a household use, floor supported vacuum cleanér with an integral port prov
ntended primarily for indoor use and occasional outdoor use and marked according to item 3 or 5 of]
Type SV or SVT cord. A household use vacuum cleaner intended primarily for outdoor use and a ho
bd for outdoor use shall employ a SJW or SUTW cord.

with suffix "W" (such as, SJTW) shall be used when the appliance is intended for outdoor use.

2, or -3; or SP-1, -2, or -3 cord may be used in locations that-are protected or otherwise prevent the
e same level of wear and abuse as the power cord, such”as for an external connecting cord permang

for the

ded for use as
Table 11.1
isehold blower

tord from being
ntly attached

451.7 For
are applicabl
vacuum clea

45.1.8 The
rating of the

supply voltag
the supply vg

4519 Thg

appliances provided with a general~use receptacle or receptacles, the require

hers provided with general-usge réceptacles.

voltage and current rating of the attachment plug shall correspond to the voltag
broduct. When the preduct has provision to be field adapted for use with two or
es, the attachment\plug on the power supply cord provided with the product sh3
Itage selected at the factory. See 11.3.2.

attachmeéent plug on an appliance intended to be connected to a nominal 1204

employing dgvices required to be connected to a specific supply conductor as specified in 4.1

and 4.14.17
Figure 4.5 ar

hall be a polarized type. The connections to the attachment plug shall be in ac

ments in 4.14

E; see 4.14.5 and 4.14.6 for the_supply cord and cord set requirements for portable, shop-type

e and current
more different
Il be rated for

\V circuit, and
0.1.5,4.13.3,
cordance with

d\Iable 4.3. See also polarization instructions, 12.4.
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Figure 4.5

Connections to Attachment Plug

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 @

I I CONDUCTOR NOT INTENDED TO BE
> GROUNDED (UNIDENTIEIED 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)®

2@ The blade to which the green conductoris connected may have a U-shape instead of a circular cross section.
b Signifies a conquctor identified in accordance with Table 4.3.
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Table 4.3
Polarity Identification of Flexible Cords

Metho

Acceptable combinations

Conductor intended to be grounded?

d of identification All other condu

ctors?

Color of braids

Solid white or gray — without tracer
without tracer

Solid color other than white or gray —

on individual conductors - -
Color other than white or gray — with

tracer in braid without tracer

Solid color other than white or gray —

conductors

Color of insulation on individual

Solid white or gray®

Solid color other than white or gray

Solid light blue®

qray

Solid color other than light blue, white, or

Color of separ

tors Solid white or gray®

]
Solid color other than whitle, or gray

appliance-grou
® Only for cord
¢ For jacketed

4 Only for cord

@ A conductor fnished to show a green color with or without one or more yellow stripes or tracers shall be used only

nding conductor. See 4.16.5 and Figure 4.5.

5 having no braid on any individual conductor.
Cords.

5 having insulation on the individual conductors integral with the jacket.

as an

451.10 An
that is provid

45111 Th
a direction p
plug geomet
portable app
or GFClI devi

45.1.12 TH
separable co

45113 A
pin terminals

45114 Fqg
60320 config

appliance that is required to employ a polarized attachfment plug as specified i
ed with a detachable cord set shall also employ an@appliance connector of the pq

e power-supply cord of a portable appliance shall exit from the body of the attac
brallel to the major dimension of the blades.'@and at a point opposite a point on t

iance, except a utility vacuum cleaner-with an angled attachment plug with an
Ce.

e flexible cord may be attached permanently to an appliance or may be in
rd set with means for connection to the appliance.

household appliance'intended for use with a detachable cord set shall not be
that will accommbodate a standard flatiron or an appliance plug.

r a commercial vacuum cleaner, a cord set (detachable power supply cord
uration appliance coupler exceeding 60 °C (140 °F) during the Temperature

shall be of the special use type. See 11.4.23, 11.4.24, and 12.2.11. The appliance couple

shall not exc

4.5.1.9, and
larized type.

=]

hment plug in
he face of the

fically centered between the blades. An angled attachment plug shall not be provided with a

integral ALCI

he form of a

provided with

with an IEC
[est (see 5.8)
 temperature

greater than

bed 70 °C (158 °F) and the rating of the coupler insulating material shall be at IeT

st5°C (9 °F)

4.5.1.15 Except as specified in 4.5.1.16, 4.5.1.18 and 4.5.1.19, for a vacuum cleaner or blower cleaner,
the length of an attached flexible power supply cord or the length of a cord set (detachable power supply

cord), shall n

ot be less than 1.82 m (6 ft).

4.5.1.16 For a central vacuum cleaner and a docking or charging station including those with a suction
function, the length of the flexible power supply cord or cord set shall not be less than 0.9 m (3 ft).

45117 Except as specified in 4.5.1.19, a household-use floor finishing machine and a household
extraction-type floor cleaning machine shall be provided with either a cord set (detachable power supply
cord) or a power supply cord (nondetachable) not less than 4.57-m (15-ft) long. A hand-held household
extraction-type floor cleaning machine shall be provided with either a cord set (detachable power supply
cord) or a power supply cord (nondetachable) not less than 3.05-m (10-ft) long.
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4.5.1.18 A portable commercial appliance, portable outdoor use appliance or portable hand-supported
blower cleaner may be provided with an attached power supply cord not longer than 457 mm (18 in) or
with a connector base (motor-attachment plug) if:

a) The appliance is marked in accordance with 11.3.12 or provided with instructions in accordance
with 12.5.3; or

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

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 a

person but not solely handheld shall be not less than 6.1 m (20 ft).

451.20 Th
attachment p
(detachable g

45121 Th

b length of an attached flexible power supply cord is measured from(the
lug cap to the point at which the cord enters the appliance. The length o
ower supply cord) is measured including the fittings.

b means for connection (such as the attachment plug cap or conneetor base) of

appliance intgnded for use with a detachable cord set in accordance with 4:5:1.12 or 4.5.1.1

the locking ty
between the
on the wet su

45122 An

face of the
f a cord set

h wet pick-up
8 shall be of

be. The length of the attachment cord specified in 4.5.1.18<shall be such that th
bquipment attachment cord and the detachable cord set prevents the connectig
[face during intended use of the appliance.

accessory, such as a detachable, electric power=driven brush, shall not be pr

general-purpgse attachment plug. However, an accessory_intended for use with a central vac

system or ar
intended for g

accessory intended for commercial use™with an extraction-type carpet cles
ommercial 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 fo

shall be provi

a) An
withou

b) A

applic
moist

45124 An
as a special U
shall have n

Hed with:

attached flexible power-supply cord of such length as to plug directly into t
t the use of an intermediate connection such as a detachable cord set; or

tord-and-hose assembly that has been investigated and found to be accep
ption without crteating a risk of fire, electric shock, or injury to persons wher
re.

applianee incorporating a special-use connector and plug as a disconnecting
se.cord connector in the supply cord of a vacuum cleaner between the handle a

e connection
n from being

bvided with a
lum cleaning
ning system

- wet pick-up

he appliance

table for the
exposed to

means, such
nd the motor,
uirements in

b “exposed live parts under any normal condition as determined by the re

accessibility of live parts, 4.2.5.

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

4.5.1.26 A component cord reel (or cord winder) shall comply with the applicable construction and
performance requirements of this Standard. A cord reel that complies with CSA C22.2 No. 308 and UL 355
is considered to fulfill these requirements only if it additionally complies with the applicable cord reel tests
described in 5.8.3, 5.12.3, and 5.16 of this Standard.

4.5.2 Pin terminals

4.5.2.1 An appliance provided with pin terminals shall have no live parts exposed to unintentional contact
either during or after placement of a plug that is intended for the purpose on the pins in the normal manner.
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4.5.2.2 A pin guard shall be provided that will restrict contact with any live pin by:

a) A straight edge placed in any position across and in contact with edges of the plug opening
without the plug in place to reduce the likelihood of mechanical damage to the pins; and

b) The probe illustrated in Figure 4.2 while the probe is inserted through any opening with the
appliance in any position, with the plug aligned with the pins and the face of the plug in the plane
perpendicular to the axis and tangent to the end of the farthest projecting live pin.

4.5.2.3 A pin terminal assembly shall comply with:

a) CSA C22.2 No. 42 and UL 498; or

b) CS

c) Liv

A No. 60320-1 and UL 60320-1; or

b parts, 4.6, External interconnections, 4.7.5.8, Electrical Insulation, 4.8 and"Sp4

4.5.3 Strain relief

4531 Suf
on the exter

ply cords shall be provided with strain relief that reduces the_likelihood of mec
nal portion of the cord from being transmitted to internal-wiring, splices and t

strain relief njeans shall comply with the test requirements specifiediin 5.14.

4.53.2 Exd
material — m
construction,
cases, auxili
insulation of

4533 A
phenolic, vul
5.14.3. Ther

4534 Ifa
from projecti
conductors.

ept as specified in 4.5.3.3 or unless known to bé.acceptable for the purpose, a

For harder usage types of thermoplastic-insulated cord, clamps may be empl
ary insulation is not required unless it is~determined that the cord grip may
he cord.

lamp may be used on Type .SVT (or similar) cord protected by varnished
canized fiber, or the equivalent under the cord grip, subject to the investigatiorn
hoplastic tubing is not acceptable over thermoplastic cords.

knot in a flexible cor@serves as strain relief, a surface that the knot may contac
bns, sharp edges, burrs, fins, and the like that can cause abrasion of the ins

4535 Its

a)C

cings, 4.15.

hanical stress
brminals. The

clamp of any

etal or otherwise — shall not be used on a Type SVT cord or on cords of sinilar or lighter

byed. In such
damage the

cloth tubing,
described in

t shall be free
ilation on the

all not be{possible for flexible cords to be pushed into the appliance through the cord-entry
holes, if such displacement:

subject the cords to mechanical injury or to exposure to a temperature highe

r 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.

4.5.3.6 The flexible cord shall be restrained from any rotation that could cause movement of the internal
wiring at splices and terminals.

454 Bush

4541

ings

Holes in sheet-metal walls through which insulated conductors pass shall be provided with

smoothly rounded bushings or shall have smooth, well-rounded surfaces upon which such conductors

may bear.


https://ulnorm.com/api/?name=UL 1017 2025.pdf

44

CSA C22.2 No. 243:25 ¢+ UL 1017

MARCH 26, 2025

4542

Insulating bushings shall comply with this end-product standard or UL 635. Tests specified in this

Standard (e.g. Strain Relief Test) may still need to be performed to confirm the combination of the
insulating bushing and the supporting parts are suitable.

4.5.5 Fixed
4.5.51 Gen

4.5.5.1.1

appliances

eral

An 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.

45512 W
be not less t
metal.

45513 Te
so that the co

45514 TH
internal wiring

45515 A
appliance so

45516 Eg

here openings for conduit are provided in sheet metal enclosures, the metalvth
nan 0.81-mm (0.032-in) thick if of sheet steel or 1.09-mm (0.043-in) thick “if g

rminal boxes or wiring compartments in which supply connections.are made sh
hnections will be accessible for inspection when the vacuum cleaner is installed

e compartment mentioned in 4.5.5.1.3 shall be located so)that, during conduit
and electrical components will not be exposed to meehanical damage or strain,

ferminal compartment intended for connection of:a supply raceway shall be atf
hs to be prevented from turning.

uipment wiring terminals for use with all alloys of copper, aluminum, or

aluminum conductors, shall comply with CSA C22.2No. 158 and UL 486E.

45517 Te
suitably rateg
other than fie
part complies

rminal blocks shall comply with-CSA C22.2 No. 158 and UL 1059, and if a
for field wiring. However, a fabricated part performing the function of a term
d wiring, bonding or grounding need not comply with CSA C22.2 No. 158 and U
with the requirements-0f4.5.5.2 (wiring terminals and leads), 4.6 (live parts), 4

insulation), and 4.15 (spacings) ef this end-product standard.

45518 El
in CSA C22.1
product stan
standards are
and UL 514B

pctrical boxes.and the associated bushings and fittings, and raceways, of the ty
, Wiring Methods, and NFPA 70, Wiring Methods and Materials, shall comply
jard or‘relevant CSA and UL component standards. Examples of relevan
CSA:€22.2 No. 18.1 and UL 514A, CSA C22.2 No. 18.2 and UL 514C, CSA C
CSAC22.2 No. 42.1 and UL 514D.

ckness shall
f nonferrous

bll be located
as intended.

connections,

ached to the

copper-clad

pplicable, be
nal block for
L 1059 if the
1.8 (electrical

bes specified
vith this end-
I component
p2.2 No. 18.3

45519 For equipment for installation in marine vessels, supply leads provided for connection to the

branch circuit

shall utilize only stranded copper conductors employing insulation:

a) Of the flame retardant and moisture resistant type as specified in Article 310 of NFPA 70;

b) That has been investigated for marine use; or

c) That complies with the requirements for mechanical water absorption and the applicable flame
tests requirements in UL 83 / CSA C22.2 No. 75. The conductors shall be at least 16 AWG (1.3

mm?),

if separate, or 18 AWG (0.82 mm?) if in a multiconductor sheath.
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4.5.5.2 Wiring terminals and leads

45521 A fixed appliance shall be provided with wiring terminals for the connection of conductors
having an ampacity rated for the appliance; or the appliance shall be provided with leads for such
connection.

455.2.2 An appliance required to be grounded and equipped with terminals or leads for field
connections of power-supply conductors shall be provided with a terminal or lead for connection of an
equipment-grounding conductor.

4.55.2.3 A wiring terminal shall be considered to be a terminal to which a wire may be connected in the

field, unless

he wire —and a2 means of makina the connaction
’ J

a-pressure terminal r\r\nnnr\tor', So|dering

lug, soldered loop, crimped eyelet, or the like — factory-assembled to the wire, are provided-ap a part of the
appliance.
4.5.5.2.4 Alterminal solely for connection of an equipment-grounding conductor shall Qe capable of

securing a cq
connecting a

45525 A

nductor of the size necessary for the particular application. Solder alone shall n
h equipment-grounding conductor.

wiring terminal shall be provided with a soldering lug ©r with a pressure w

securely fastened in place — for example, firmly bolted or held by.a’screw. A wire-binding s

employed at
upturned lug

45526 A
45527 T
mm (6 in) if t

a longer lead

45528 A

a wiring terminal intended to accommodate a 105AWG (5.3 mm?) or smalle
5 or the equivalent are provided to hold the wire in.place.

wiring terminal shall be prevented from turning.

ne free length of a lead inside an outlet*box or wiring compartment shall not be

might result in a risk of fire or eléctric shock.

AWG (0.82 mim?) and the insulation.shall be thermoplastic with a wall thickness of at least 0.§

or the equiva
4.5.5.3 Win

45531 T

a) No

lent.
e-binding screws

he size of'\a screw shall be not less than:

1Q:if for use with conductors larger than 14 AWG (2.1 mm?);

bt be used for

ire connector
crew may be
r conductor if

ess than 152

ne lead is intended for field connection to an external circuit, unless it is evident that the use of

lead to be connected to-a.power-supply conductor in the field shall not be smaller than 18

mm (1/32 in)

b) No

c) No

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

. 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 4.5.5.3.1 under the head of the screw or washer.

4.5.5.3.3 Wire-binding screws shall thread into metal.

4.5.5.4 Terminal plates and threading

45541

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 but not less than 0.78 mm (0.030 in), and shall have at
least two complete clean-cut full threads.
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4554.2 Screws engaging threaded holes in plates shall have not fewer than two full threads engaging
under any reasonably foreseeable condition of service.

4.5.5.5 Identification of terminals and leads

455.5.1 A fixed appliance rated 125 or 125/250 V — 3-wire — or less and employing a lampholder of the
Edison-screw-shell type, or a single-pole switch or overcurrent-protective device other than an automatic
control, shall have one terminal or lead identified for the connection of the grounded conductor of the
supply circuit. The identified terminal or lead shall be the one that is electrically connected to a screw shell
of a lampholder 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.

45552 A
plated with, 1
terminals, or

attached wiring diagram. A lead intended for connection to a grounded power-supply condu

finished to sh

45553 Th
conductor sh
identified.

45554 A
have a greer
connection of
or the like, o
pressure wirg
appliance.

4.6 Livepa

46.1 Alive

for the application.

4.6.2 Ordinary iron or steel'shall not be used as a live part, unless it is provided with a corro

coating and ig

4.7 Interna

terminal intended for the connection of a grounded power supply conductofs
netal that is substantially white in color and shall be readily distinguishable/fr
identification of that terminal shall be clearly shown in some other manner, s\

pw a white or gray color and shall be readily distinguishable from the other leads

e surface of an insulated lead intended solely for the conneetion of an equipms
all be green with or without one or more yellow stripes,~and no other lead

wire-binding screw intended for the connection.ef an equipment-grounding co
-colored head that is hexagonal, slotted, or‘both. A pressure wire connector
such a conductor shall be plainly identifiedi’such as by being marked "G", "G¥
by a marking on a wiring diagram provided on the appliance. The wire-bind
connector shall be located so that it isiunlikely to be removed during normal se

rts

part shall be of silver, copper, a copper alloy, stainless steel or other similar met

acceptablesin‘accordance with the applicable component standards specified in

wiring.and external interconnections

4.7.1 Mechanical protection — Internal wiring

4.7.1.1

hall be of, or
bm the other
ch as on an
ctor shall be

nt-grounding
shall be so

nductor shall
intended for
R", "Ground",
ing screw or
rvicing of the

bl acceptable

bion-resistant
4.1.

application, when considered with respect to:

a) Temperature and voltage to which the wiring will be subjected;

b) Exposure to oil or grease; and

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

Internal wiring shall consist of conductors with a type of insulation rated for the particular

4.7.1.2 Except for conductors for specialty applications (e.g. data processing or communications)
located in an extra-low voltage circuit not involving the risk of fire or personal injury, internal wiring
composed of insulated conductors shall comply with:
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a) CSA C22.2 No. 127 or CSA C22.2 No. 210 and UL 758;
b) CSA C22.2 No. 38 and UL 44;

c) CSA C22.2 No. 75 and UL 83;

d) CSA C22.2 No. 49 and UL 66; or

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

4.71.3 For the purpose of these requwements internal W|r|ng of an appllance shall be considered to be
all the interconnec egted appliance
jon of a fixed

appliance, th
film-coated

reference to exposure of insulated wiring through an openinghin* the en
protection of such wiring shall be considered to exist if, when determined as {
ire, the wiring would comply with accessibility of live parts, 4.2.5. Internal

losure of an
hough it were
wiring not so

protected shall be secured within the enclosure so that it is unlikely to be subjected to stress ¢r mechanical
damage.
4.7.1.5 |If the wiring of an appliance is located so that it may beysubjected to mechanical dgmage, it shall

be in armore

4716 Wir
that no dams

4717
enclosure of

4.7.2 Polaifization of connectors —

4721 Ifa
4.14.17) is e
shall employ
conductor is

4.7.3 Splic

H cable, rigid metal conduit, electrical metallic tubing; metal raceway, or otherwis|

bs within an enclosure, compartment, raceway, or the like shall be disposed of
ge to insulation of a conductor can result from contact with any rough, sharp, or

Insuyllated wires may be bunched and passed through a single opening in a metal \

the appliance.
Internal wiring

device required tosbe connected to a specific supply conductor (see 4.10.1.5

terminal fittings-that can only mate such that the required connection to the
Mmaintained,

ps and-connections — Internal wiring

e protected.

protected so
moving parts.

vall within the

), 4.13.3, and

mployed in an externally interconnected part, such as a motorized nozzle, th¢ connections

broper supply

4731 Spl

aal Bne 1o ball k. na bhant Har e aa ball nranad P2 P
Co diu VUTITICUUVUTTO olfiaill VT TT1ICUIT Ialll\.lally SCLUTT Ay oridil pJTuviue autyuat

t€ and reliable

electrical contact. Soldered connections shall be made mechanically secure before being soldered, if
breaking or loosening of the connections can result in a risk of fire, electric shock, or injury to persons.
Splices shall be provided with insulation equivalent to that of the wires involved if permanency of spacing
between splices and other metal parts will in some cases not be maintained.

4.7.3.2 Except as specified in 4.7.3.3 and 4.7.3.4, quick-connect terminals, both connectors and tabs, for
use with one or two 22 — 10 AWG (0.34 — 5.3 mm?) copper conductors, having nominal widths of 2.8, 3.2,
4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.205, and 0.250 in), intended for internal wiring connections in
appliances, or for the field termination of conductors to the appliance, shall comply with CSA C22.2 No.
153 and UL 310. Other sizes of quick-connect terminals shall be investigated with respect to crimp pull
out, insertion-withdrawal, and temperature rise, and all tests shall be conducted in accordance with CSA
C22.2 No. 153 and UL 310.
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4.7.3.3 A connector that complies with CSA C22.2 No. 153 and UL 310 may be used with an
appropriately sized tab that complies with Annex B. The connector is the part of a quick-connect terminal
that is pushed onto the male tab, and the tab is the part that receives the female connector.

4.7.3.4 For portable attended appliances with connections where the breaking of the connection would
not reduce the required electrical spacings (clearance and creepage) need not comply with 4.7.3.2 if the
connection complies with the following pull test and the temperature test requirements of 5.8, where the
temperature of the internal wiring is recorded at the point where it is terminated at the connector [see Table
5.3, 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|

4.7.3.5 Wirg connectors shall comply with CSA C22.2 No. 65 and UL 486A-486B.

4736 Spli

4737 Ina
necessitate {|
becoming loo

4.7.3.8 Insu
friction tape d
250 V. In dete
acceptable, @
resistance to

4.7.3.9 The
unless the in
cases:

Ling wire connectors shall comply with CSA C22.2 No. 188 and UL 486C.

N appliance in which excessive vibration is likely to occurythe requirement i
he use of lock-washers or other means to prevent wire-binding screws ar
sened.

ation consisting of two layers of friction tape, tweNayers of thermoplastic tape, o
n top of one layer of rubber tape, is acceptableron a splice if the voltage involve
rmining if splice insulation consisting of coated-fabric, thermoplastic or other typ
onsideration shall be given to such facters as its dielectric properties, resistg
moisture, and the like. Thermoplastic tape wrapped over a sharp edge shall not

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

h 4.7.3.1 will
d nuts from

r one layer of
i is less than
e of tubing is
nce to heat,
be used.

hot specified

sulation or device is requiredto fulfill 4.7.3.8 or the requirements of this Standlard. In such

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

b) Sle

c) Tub

4.7.3.10 WH
be positively

bving shall comply.with CSA C22.2 No. 198.3 and UL 1441;

ing shall comply with CSA C22.2 No. 198.1 and UL 224.

ere stranded internal wiring is connected to a wire-binding screw, loose strands

of wire shall
of the same

prevented from contactlng other umnsulated live parts that are not always

polarity as the

omplished by

use of pressure term|nal connectors solderlng Iugs cnmped eyelets solderlng all strands of the wire
together, or other reliable means.

4.7.3.11 Alu

minum conductors,

insulated or uninsulated, used as internal wiring, such as for

interconnection between live parts or as motor windings, shall be terminated at each end by a method
acceptable for the combination of metals involved at the point of connection. If a wire-binding screw
construction or a pressure wire connector is used as a terminating device, it shall be rated for use with
aluminum under the conditions involved, for example, temperature, heat-cycling, and vibration.

4.7.3.12 Wire positioning devices shall comply with 4.8 (electrical insulation). A device that complies with
CSA C22.2 No. 18.5 and UL 1565 is considered to fulfill this requirement.
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4.7.4 Separation of circuits —

4741

Internal wiring

unless they are each provided with insulation rated for the highest potential involved.

Conductors of circuits operating at different potentials shall be reliably separated from each other

4.7.4.2 Aninsulated conductor shall be reliably retained so that it cannot contact an uninsulated live part
of a circuit operating at a different potential.

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 prowded to separate the conductors of the different circuits, or the

arrangemen
maintained b

4.7.5 Exte

4751 Theg
enclosed. A |

4.7.5.2 Any
the appliance

4753 Fle
considered t
with CSA C2

4754 Afl
with 4.5.3 un
for an extern
removed by
test, 5.14, sh

4755 Wir

tween the conductors of the dlfferent CIrCUItS |nclud|ng the conductors to be fiel

nal interconnections

wiring and connections between electrical parts of an applianee shall be
ength of flexible cord may be employed for external interconnections if flexibility

exposed flexible cord shall be of a type at least as servi€eable as the power s
unless located or protected so as to reduce the likelihgod of mechanical damag

4 in) can be
d installed.

protected or
s essential.

upply cord on
e.

ible cords shall comply with CSA C22.2 No. 49-and UL 62. Flexible cord and cables are

b fulfill this requirement when pre-assembled®in’a cord set or power supply cd
P.2 No. 21 and UL 817.

bxible cord used for external interconnection shall be provided with strain relief i
less the construction is such that the cord will be protected from stress or mot
al interconnecting cord locatedxin’a part of the enclosure that is capable of bei
he user without using a tool;'such as a dust bag compartment, the force for th
all be reduced to 89 N (20'1b):

ng routed between:the handle and the base of an upright-type vacuum clean

routed betw

movement dliring normal operation of the appliance shall comply with 5.18.

4.7.5.6 Single and multipole connectors used between electrical equipment that are

connection

en the base of.a_motorized nozzle and the appliance, that can be subjected

d diseonnection of electrical attachments by the user, other than those that are

rd complying

n accordance
on. However,
ng opened or
e strain relief

br, and wiring
to flexing or

intended for
overmolded,

shall have syitable’voltage and current ratings, and be suitably rated to make and break the ;rarticular load
in accordancewith- CSA C22.2 No. 182 3 and UL 1977

4.7.5.7 AnIEC 60320 configured appliance inlet shall not be used for accessories intended and rated for
extra-low voltage.

4.7.5.8 Pin and sleeve assemblies overmolded with an elastomeric material, such as PVC, shall be
suitable for the application and shall make connection with a sliding action. These assemblies shall
provide adequate contact pressure and shall not deteriorate in normal use. The effectiveness of the
pressure between pins and sleeve shall not depend upon the resiliency of the insulating material in which
they are mounted. These assemblies shall comply with 5.32.
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4.8 Electrical insulation

4.8.1 Live parts shall be supported on heat-resistant and moisture absorption-resistant insulating
materials such as porcelain or phenolic composition.

4.8.2 Except as specified in 4.8.3, polymeric material employed to support a live part, in direct contact
with a live part, or within 0.8 mm (1/32 in) from a live part shall be rated for use at the operating
temperature involved as specified in 5.21.10, have suitable resistance to flame as specified in 4.2.2.1, and
shall have the following material properties, (a) — (d):

a) Insulating properties:

1) Volume resistivity of at least 50 x 10° Q-cm; or

2) Compliance with the end-product leakage-current requirements (5-3) with| the leakage
current measurement taken from accessible surfaces of the polymeric materigl in question.
If the polymeric part in question is not accessible, the leakage currént shall be|measured in
accordance with 5.3.4 and 5.3.5.

b) Registance to tracking:

1) Comparative tracking index (CTI), determined in accordance with UL 746A gr IEC 60112,
of at least 100 V (PLC 4 — see note (a) of Table 4.4);.0r

2) Proof tracking index (PTI) determined in accerdance with IEC 60112 of at legst 100;
c) Redistance to arcing:
1) A high current arc ignition (HAI) as;specified in Table 4.4;

2) Compliance with the end-product arc resistance test, 5.25, using the power (current,
voltage, and power factor) of the circuit in the end product; or

3) Having a spacing ovér the surface of the material of at least 12.7 mm (1/2 in) between:
i) Live parts-af opposite polarity;
ii) Live'parts and grounded noncurrent-carrying metal; and
iii)y/kive parts and exposed noncurrent-carrying metal.

d) Registance to ignition:

AN Lot asira douaati o (LIVAJILY B ifiadin-Takl
I} TTUrmwWITS IHIIII.IUII \I IVVI/ do opouLnicu it 1auvl

2) The Abnormal overload test, 5.26;
3) The Glow-wire end-product test, 5.27; or
4) The UL 746A glow-wire ignitability test as follows:

i) The material shall have a glow-wire flammability index (GWFI) rating of at least the
required glow-wire temperature specified in Table 4.5 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 4.5 of this
end-product standard; and
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i) The GWFI or GWIT rating shall be in a thickness that is within £0.1 m

m (£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.

Table 4.4
Material Property
Flame rating of material
Material property (units) V-0 V-1 V-2 HB
HAI (arcs) 215 230 230 260
(PLCY 3 {2 {2 Q)
HWI (seconds =7 215 =30 =30
(PLCY (4) (3) 2) 2)
2 PLC is the pgrformance level category in accordance with UL 746A.
Table 4.5
Glow-Wire Temperature Requirements Based Upon a Products Functional End-Use Application

Application type Glow-wire temperat

ure

Portable, atten

All other portal

Fixed or statio

650 °C (1202 °F)
750 °C (1382 °F)
750 °C (1382 °F)

ded, intermittent duty, household use appliance

le appliance

ary appliance

4.8.3 Foam
uninsulated
accordance
HAI.

4.8.4 Them

distortion test, 5.21.3. As a resultof the test, required spacings shall be maintained and the |

remain reliab

4.8.5 Fiber
absorption, @
Untreated filj
leakage curr

ed thermoplastic material employed-~for sound reduction that is in direct co
ive part or is within 0.8 mm (132 in) of an uninsulated live part shall be 1
vith CSA C22.2 No. 0.17 and UL 94, and is not required to be evaluated for (

noplastic parts employed to support live parts shall be subjected to the mol

ly secured in place:

shall not_be used as the sole support for uninsulated live parts if shrinkd
r warping' can introduce current leakage or a risk of electric shock, fire, or inju

bnt greater than that specified in 5.3 and 5.4.

ntact with an
ated HF-1 in
TI, HWI, and

| stress-relief
ve parts shall

ge, moisture
[y to persons.

er shall not be used in contact with live parts where moisture absorption can result in a

4.8.6 Small molded parts such as brush caps shall be constructed so as to have adequate mechanical
strength and rigidity to withstand the most severe stresses that they are liable to be subjected to in service.
As an alternative, such parts may have additional mechanical protection. (See 5.19.4.)

4.9 Motors
49.1 Gene

4911

ral

Motors shall be of a type suitable for the particular application. They shall be capable of carrying

the normal load (see 5.2) without exceeding the permissible temperatures when the appliance is tested in
accordance with the temperature test, 5.8.
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4.9.1.2 Motors having a NEMA frame size shall comply with CSA 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 CSA
C22.2 No. 100 and UL 1004-1.

4.9.1.4 Motors completely enclosed within the end product enclosure shall comply with one of the
following:

a) CSA C22.2 No. 100 and UL 1004-1;

b) UL [1004-1 except as specified in Table 4.6; or

c) The motor shall comply with the following construction requirements -and” the applicable
performance requirements (when tested in conjunction with the end produet), 'of this| end product
standard:

1) Protection against corrosion, 4.4.
2) Terminal compartment, 4.5.5.

3) Internal wiring, 4.7.

4) Electrical Insulation, 4.8.

5) Motors, 4.9.

6) Capacitors, 4.12.

7) Spacings, 4.15.

8) Grounding, 4.16.

Table 4.6
Superseded Requirements

UL 1004-1.exempted requirement Superseded by the requiremepts in this
Standard
Current and Hofsepower Relation 4.15.1.12
Cord-Connectefd Motors 451
Factory Wiring Ferrrinals-and-teads .
Electrical Insulation 4.8
Non-Metallic Functional Parts 4.2,4.8,and 4.9
Solid-State Controls, 7.2 4.1
Non-metallic enclosure thermal aging, 9.1.4 4.2and 4.8
Motor enclosure — Cast Metal Enclosures, Sheet Metal Enclosures, and 4.2
Polymeric Enclosures
Grounding, and Grounding Identification 4.16
Ventilation Openings: only applicable where the openings are on surfaces 4.2.3
considered to be the appliance enclosure.
Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts 4.2.5

Table 4.6 Continued on Next Page



https://ulnorm.com/api/?name=UL 1017 2025.pdf

MARCH 26, 2025

CSA C22.2 No. 243:25 ¢ UL 1017

53

Table 4.6 Continued

UL 1004-1 exempted requirement

Superseded by the requirements in this

Standard
Protection Against Corrosion 4.4
Available fault current ratings for motor start and running capacitors, Clause 4.12
26.6: not applicable for cord and plug connected appliances.
Switches is not applicable to centrifugal starting switches. 4.10

applicable.

With the exception Resilient Elastomer Mounting Tests and Electrolytic
Capacitor Overvoltage Tests, respectively, the performance tests are not

All applicable performance tests.

manufacturer"

number of pha
shaded-pole o
amperes and H

Only the followj

1114

name or identification; rated voltage; rated frequency;
es if greater than 1; and multi-speed motors, other than a

a permanent-split-capacitor motor, shall be marked with the
orsepower at each speed.

49.1.5 Mof
injury in accd

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

4.9.1.6 A motor winding shall resist the absorption of moisture. Film-coated wire is not r

additionally t
and similar
reduce the lik

49.1.7 The
specified. Fil
insulation sy

4918 Ap
from dead n
(221 °F) min
(194 °F) min
shall comply

4.9.1.9 Mot
thermoplasti
that are 0.18

49.1.10 Al

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 requirements for film-coated\wire and Class 105 (A) insulation sy
Im-coated wire in intimate combination_with one or more insulators, and incor
stem rated higher than Class 105 (A),8hall comply with UL 1446 or CSA C22.2 N

plymeric material employed in‘a-Class 105 (A) insulation system that isolates
etal parts shall have a relativeé or generic thermal index for electrical propert
imum or shall be subjectedto the thermal aging test of 5.24.4. Leads shall b
mum. Materials used in an insulation system that operates above Class 105 (A)
with UL 1446.

ors employing.-thermoplastic insulating materials shall be subjected to
E motor insulation systems, 5.24.1 — 5.24.3. However, slot liners of polyethylene
mm (0.00/ in) thick minimum are not required to be subjected to these tests.

insulation systems employing integral ground insulation shall comply with the

and personal

equired to be
oth coil wrap,
se treated to

stems are not
porated in an
lo. 100.

the windings
es of 105 °C
e rated 90 °C
temperatures

the tests in
terephthalate

requirements

QA ~0n 0 AL 14440

specified in C

4.9.1.11

400 ol 1l
O LULL. 2 INU. TUU diliu UL 1950,

Motors used for ash vacuum cleaners shall be of the bypass type, or a through-flow provided

with an over-temperature protective device, and shall be provided with a minimum Class B (130 °C) motor
insulation system and shall be of the:

a) Bypass type; or

b) Through-flow type provided with an over-temperature protective device.

4.9.2 Brushes and brush holders in commutator motors

4921

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 5.19.4.
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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 positive means that will prevent its disengagement from the brush holder assembly. Screw
threads only on the brush cap are not considered a positive means.

4.9.2.3 A brush holder assembly shall be so constructed that when a brush is no longer capable of
performing its function, the brush, spring, and other parts of the assembly will be retained to the degree
necessary to prevent accessible noncurrent-carrying metal parts from becoming energized and to prevent

live parts from becoming accessible.

4.9.3 Overload protection

4931 A metorshallbe prn\/idnr{ with averlaoad prnfnr\finn as epnr\ifind mn4932t0493 4whenitis:
a) Autpmatically or remotely controlled;
b) Permanently connected and manually started;
c¢) In an unattended appliance;
d) In g cord-connected, portable, utility vacuum cleaner provided with a receptacle a$ specified in
4.14.2% or
e) In g coin-operated appliance.
4.9.3.2 Thermal motor protection shall comply with the applicable requirements in CSA ¢22.2 No. 77
and UL 100443 except as follows:
a) The locked-rotor temperature test on atmanually reset device shall be contifued for four
operafions (that is three resets, four trips) ofthe protective device.
b) A motor intended to move air only,oby means of an air-moving fan that is intengIIy attached,
keyed| or otherwise fixed to the metor, is not required to have running-overload protectjon.

c) A slhaded-pole motor with a 21 or smaller ratio between locked-rotor and no-load ¢

1Ao0
accep

d) For
motor

e) For

proteg

smaller difference.between no-load and locked-rotor current shall be consid
able overload protéction if it is protected against locked-rotor conditions only.

fixed appliances, the overcurrent protection of 4.9.3.10 may be used in plad
protection.

otherthan fixed appliances, overcurrent protection, such as fuses or sy
tors, may be used in place of thermal motor protection if:

rrents and a
bred to have

e of thermal

pplementary

4.9.3.3

1) The supplementary protector/motor combination complies with the running-overload and

locked-rotor protection requirements in CSA C22.2 No. 77 and UL 1004-3, a
and

2) The overcurrent protection device complies with 4.17.

s applicable;

Impedance motor protection shall comply with the applicable requirements in CSA C22.2 No. 77

and UL 1004-2, when the motor is tested as used in the product under stalled-rotor conditions.

4.9.3.4 Electronic motor protection integral to the motor shall comply with 4.11.4, or CSA C22.2 No. 77

and UL 1004-

7.
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4.9.3.5 For a multispeed motor of any of the types mentioned in 4.9.3.1 that employs a separate
overload protective device to provide running-overload protection, the requirements in 4.9.3.2 apply at all
speeds at which the motor is intended to operate.

4.9.3.6 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 requirements in 4.9.3.1.

4.9.3.7 The functioning of a motor-protective device provided as part of an appliance, whether such
device is required or not, shall not result in a risk of fire, electric shock, or injury to persons.

) ungrounded
conductor.

4.9.3.9 Deyices other than those that are inherent in a motor employed for moter-runfing overload
protection shall be located in each ungrounded conductor.

4.9.3.10 A [|separate device incorporated in a fixed appliance in accordance with the requirements in
4.9.3.2(d) shall be responsive to motor current and shall be rated or.set’in accordance With Table 4.7
(column A). Each winding connection of a multispeed motor shall be considered separately. |f the rating of
the device dg¢termined in accordance with Table 4.7 (column A) doés not correspond to a stgndard size or
rating of fus¢s , nonadjustable circuit breakers, thermal cutouts,\thermal relays, or heating elements of
thermal-trip motor switches, or is not sufficient to start the motor or carry the load, a devige of the next
higher size, fating, or setting may be used, provided the trip;current does not exceed the valye specified in
of Table 4.7 (column B).

Table 4.7
Rating or Setting of Overload-Protective Devices

Maximum ampere rating of deyvice as a
percentage of motor full-load-cufrent rating

Type of motor and marking A B

Motor with marked service factor of ¥-15.0r greater, or with marked 125 140
temperature rige of 40 °C (72 °F) or [ess?

Other motors 115 130

@ Motor manufacturer's applied marking.

4.10 Switches,relays, and similar controls

4.10.1 General

4.10.1.1 Switches, relays, and similar controls shall be suitable for their particular application, and shall
have current, voltage, and load ratings not less than those of the circuits controlled.

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

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

b) It has 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 input


https://ulnorm.com/api/?name=UL 1017 2025.pdf

56

CSA C22.2 No. 243:25 ¢+ UL 1017

MARCH 26, 2025

of 480 VA. The switch shall be in a readily accessible location. For a central vacuum cleaner, the motor
control switch may consist of an extra-low voltage current-carrying hose contact that energizes a relay or
triac which turns on the motor of the central vacuum.

4.10.1.4 A switch, relay, or similar control that controls a motor shall be subjected to the test in 5.15,
unless the switch complies with the standards specified in 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

switch

ed;

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)lsn
with th

d) Hasg

4.10.1.5 Ex
single pole ty

410.1.6 An
conductor.
4101.7 Fo

entire applian

410.1.8 Ag

4.10.2 Ratings

410.2.1 Sw

e motor switched; or

a GP (general purpose/use) rating, and complies with the following:

under stalled armature (or locked rotor) conditions; and

2) For switches rated 10 A or less, the motor's stalled armature (or locked rot
less than 150 % of the switch's current rating. Foryswitches rated more th
motor's stalled armature (or locked rotor) currentiis less than 125 % of the sw
rating.

cept as specified in 4.10.1.6 and 4.10.1.7aswitch or an overcurrent-protective
pe shall be electrically connected to the . ungrounded conductor of the supply circ

automatic control without a marked*OFF position need not be connected to the
an appliance with a mainyON-OFF switch, any subsequent switch that does n
ice need not be conngcted to the ungrounded conductor.

ontrol shall comply‘with the requirements specified in 4.11.

itches\that comply with CSA C22.2 No. 55 and UL 61058-1 shall be rated:

narked with a HP or LRA rating equal to or greater than the locked rotor curre||1t associated

1) The power factor of the motor is greater than 80 % under miaximum normal load and

or) current is
an 10 A, the
itch's current

device of the
uit.

ungrounded

bt control the

a) For
b) For
c) For
d) For

e) For

a voitage not tess tham the Tated voitage of the apptiance;
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 CSA C22.2 No. 61058-1 and UL 61058-1 shall be rated as specified
in4.10.2.3-4.10.2.5.

4.10.2.3 Power switches shall be rated as follows:
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a) For a voltage not less than the rated voltage of the appliance;

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 7.1.2.2 of CSA C22.2 No. 61058-1 and UL 61058-1, TIL A-37 Interim Certification
Requirements for Switches Used in Tools, UL 6059, or CSA No. 61058-2-6 / UL 61058-2-6

if the switch would encounter this load in normal use; or

e) Fo

f) For

410.24 Ra
conditions er

4.10.2.5 Sy
a) Po

b) Po
operg

2) Switches may be regarded as switches for a declared specific load in acg
7.1.2.5 of CSA C22.2 No. 61058-1 and UL 61058-1, TIL A-37 Interim
Requirements for Switches Used in Tools, UL 6059, or CSA 61058-2-6)/"UL 6
may be classified based upon the load conditions encountered in the ap
normal load; see 5.2.

ac if the appliance is rated for ac;

dc if the appliance is rated for dc.

tings and load classifications for switches other than/power switches shall be
countered in the appliance under normal load; see 5.2.

itches shall also be rated with respect to endurance as follows:
ver switches: 6000 cycles;

wer switches provided with series,electronics shall be subject to an additional 1
tion with the electronics bypassed;

c) Interlock switches required yfor compliance with this Standard: 10,000 cycles

intend

d) Sw

ed for household use only and 50,000 cycles for other products.

itches other than_power switches and interlock switches, such as speed sele

that npay be switchedwnder electrical load: 1000 cycles;

e) Th

b followingdion-power switches are not required to be rated for endurance:

1).Switches intended for operation without electrical load, and which can be
with the aid of a tool or are interlocked so that they cannot be operated under g

ordance with

Certification
1058-2-6 and
bliance under

based on the

000 cycles of

for products

ctor switches,

bperated only
lectrical load;

or

2) Switches for 20 mA load as classified in 7.1.2.6 of CSA C22.2 No. 61058-1 and UL

61058-1.

4.10.2.6 Switches that do not comply with the standards specified in 4.10.2.1 or 4.10.2.2 shall be tested
in accordance with 4.10.2.7 and 4.10.2.10.

4.10.2.7 Switch Endurance — three samples of the switch shall be subjected to the accelerated cycle
endurance test of 17.2.4.4 of CSA C22.2 No. 61058-1 and UL 61058-1, but with the load conditions as
specified in 4.10.2.8 or 4.10.2.9, and using the number of cycles as specified in 4.10.2.5.

4.10.2.8 For switches tested with an external load, the load conditions are as follows:
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a) Power switches are regarded as classified in 7.1.2.2 of CSA C22.2 No. 61058-1 and UL 61058-
1. They are tested with 6 x I-M making current and a power factor of 0.6 +0.05, and with |-M
breaking current and a power factor of = 0.9, the I-M current being the current measured during
normal load; see 5.2.

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.

4.10.2.9 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 17.2.3.4.1 of CSA C22.2 No. 61058-1 and UL 61058-1. Each cycle

shall consist of the following:

a) Wit
as def]

b) The
410.2.10 S
4.10.3 Swit
4.10.3.1 In
cleaner with g
control (dead

position and |

41032 Afg
the indicating

4.10.3.3 A thermostat that complies with“the construction requirements of the following

standards is
applicable pe

a)CS
b) CS
c) CS/

h the appliance motor at rest, the switch is closed with the appliance underthe
nedin 5.2;

switch is opened with the appliance loaded to normal load.
vitch overload or breaking capacity — the switch shall be tested.in accordance w
ches and controls for use in vacuum cleaners with a steam-cleaning attach

addition to complying with the applicable requireménts in 4.10.1 and 4.10.

man-type) for the release of steam. The switchor control actuator shall be bia
bcated or guarded to reduce the likelihood, efnintentional operation.

witch used in the operation of a vacgum cleaner with a steam-cleaning attachr
type.

considered to comply with the construction requirements of this Standard. Ses
formance requirements.

\ C22.2 No. 24 and)UL 60730-2-9;
\ C22.2 No«24.and UL 353; or

\-E6078021 and UL 60730-1, and CSA-E60730-2-9 and UL 60730-2-9.

4104 FIex|bIe switch actuators

normal load

th 5.15

ment

D

=4

a vacuum

hand-held steam-cleaning attachment shall be provided with a manually actugted switch or

sed to the off

nent shall be

JL and CSA
5.29 for the

4.10.4.1

A switch or 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 5.15.3, in addition
to complying with the other applicable switch requirements in 4.10.

4.10.4.2 With respect to 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.

4.1

Controls — End product test parameters

411.1 General

4.11.1.1
distance requ

irements of 4.15.

Spacings of controls shall comply with the electrical spacing or clearances and clearance
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411.2 Aux

4.11.2.1

iliary controls

Auxiliary controls shall not introduce a risk of electric shock, fire, or personal injury hazard.

4.11.2.2 Auxiliary controls shall comply with the requirements of this end product standard unless it
complies with the controls standards specified for operating controls.

4.11.3 Ope

4.11.3.1

rating controls (regulating controls)

Operating controls shall comply with CSA E60730-1 and UL 60730-1 and any relevant Part 2

standard. However electronlc operatlng controls may mstead be evaluated to thls Standard in which case

it shall be eva

411.3.2 Th
acceptability

a) Un
6,000

b) Fo
c) Fo

d) Fo

4.11.4 Profective controls (limiting controls)

4.11.41 Pr
standard inc
Standard. Hq
in4.11.4.

41142 An
requirements
standard. Ex
temperatures
temperature
intended to

summary of fhesesare listed in Table 4.8. The general requirement is that these controls shal

functional rel

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

less otherwise specified in this Standard, manual and automatic.controls shall
cycles under maximum normal load conditions, and 50 cycles.under overload ¢

the applicable Overvoltage Category, see Table 4.12;
the applicable Material Group, see Table 4.13;

the applicable Pollution Degree, see Table 4.14.

ptective controls shall comply with CSA E60730-1 and UL 60730-1 and any rq
uding cycle requirements in 4.11.4.5 and tests in 4.11.4.2, unless otherwise sp
wever, electronic protective controls may instead be evaluated to this Standar

electronic protective control that performs a safety-critical function shall co
in this section, unless the control when bypassed does not result in noncompl
amples of contrelsproviding a safety-critical function are: a control used to se
of components within the appliance; an interlock function to de-energ
protection-ofithe motor due to locked rotor, running overload, loss of phase; or
educe the risk of electric shock, fire, or injury to persons as identified in thig

termining the

be tested for
bnditions;

levant Part 2
ecified in this
] as specified

mply with the
ance with the
hse abnormal
ze a motor;
bther function
Standard. A
demonstrate

ablllty commensurate W|th the r|sk that they guard agalnst ThIS can be achieve

specific requi

appliance con

ta|ned in CSA-E6073O 1 and UL 60730-1 W|th the foIIowmg parameters

d through the

s—applied to the

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 5.8

8;

b) Surge immunity test — Installation class 3 shall be used;

c) Ele

ctrical fast transient/burst test, a test level 3 shall be used;

d) Electrostatic Discharge Test;

e) Radio-frequency electromagnetic field immunity:

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

used; and
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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 5.8.
The test shall be conducted for 14 days; and

g) Overload shall be conducted based on the maximum declared ambient temperature (T,,.,) or as

determined by conducting the Temperature Test; see 5.8.

Table 4.8

Required Performance Levels

Safety-critical

Minimumm| Performance
Level (PL) per

working air flow,
with 5.21.5.5.

, if the failure of this control would result in non-compliance

Type and purpose of function* function? 1SO|13849-1
Prevent loss of ON/OFF control for a power switch or control with no No
accessible hazgrdous moving parts.
Power switcheq or other controls that prevent unintended operation of Yes b
motors controlling accessible hazardous moving parts, except for
appliances withjmotor-operated brushes provided with the Warning
marking of 11.4}17.
Power switcheq or other controls that prevent unintended operation of No -
motors controllihg appliances with motor-operated brushes provided with
the Warning mgrking of 11.4.17.
Interlocks as repuired by 4.19.7.4 —4.19.7.10 and 9.3.1.7. Yes b
For portable appliances, prevent overload (over temperature or Yes a
overcurrent) dufing severe conditions and abnormal operation as required
by 5.9, 5.10, 5.21.5, 5.21.7, 5.24.
For stationary gppliances, prevent overload (overtemperature.or Yes b
overcurrent) dufing severe conditions and abnormal operation as required
by 5.9, 5.10, 5.21.5, 5.21.7, 5.24.
Prevent self-reqetting after operation of a protectivé circuit that turns off Yes b
accessible hazgrdous moving parts, not provideéd with the Warning
marking of 11.4}17.
Motor speed caontrol. No -
Water level senFing control defeated duting the test of 5.10.4 and 5.12.2. No -
Water level senEing control not defeated during the test of 5.10.4 and Yes b —if thdre is a risk of
5.12.2. fire;

c —if thdre is a risk of
shock (whiere required to
meet the leakage current

test)
Pump shut down due to overpressure condition. No -
Clogged filter sensing or self-cleaning control. No -
Operation of by-pass valve or motor shut down in response to obstructed Yes a — attended

b — unattended

* Performance levels not specified here may be assessed by comparison to similar functions listed or through a consideration of
increased residual risk created by a failure of the electronic circuit by application ISO 13849-1.

4.11.4.3 The following shall be considered when judging the acceptability of safety-critical functions of an
electronic control investigated using CSA-E60730-1 and UL 60730-1:

a) Failure-Mode and Effect Analysis (FMEA) or equivalent Risk Analysis method;
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b) If software is relied upon as part of the electronic protective control, it shall be evaluated as
software class B in Annex H, H.11.12.3 in CSA-E60730-1 and UL 60730-1.

4.11.4.4 The test parameters and conditions used in the investigation of the electronic protective control
covered by 4.11.4.2 shall be as below:

a) The reliability of portions of the electronic circuit that are responsible for the safety-critical
function shall be evaluated by the MTTF,4 (Mean Time To Dangerous Failure) calculations required
to meet the necessary Performance Level (PL) associated with the safety-critical function as
described in ISO 13849-1; see Annex G. In cases of single channel designs, the required MTTF
for each performance level shall be as follows:

PC=a MTTFg = 5 years,
PL =b: MTTF,4 = 20 years;
PL =c: MTTF4 = 50 years.

b) If software is relied upon as part of the electronic protective control, it shall be|evaluated as
software class B in accordance with CSA-E60730-1 and UL 60730-1,*Annex H, H.11.12.3.

4.11.4.5 Urless otherwise specified in this Standard, controls{with electromechanicall or pressure
activated actpation shall be evaluated for 10,000 cycles for proddcts’intended for household| use only and
50,000 cyclep for other products with the load encountered in the application.

4.11.5 Confrols using a temperature sensing device

4.11.5.1 A |temperature sensing positive température coefficient (PTC) or negative| temperature
coefficient (NTC) thermistor, that performs the samie function as an operating or protective cgntrol, shall be
tested using| the following number of cycles, when testing a sensing device in accordgnce with the
endurance tgst:

a) For a device employed as an operating device — 6000 cycles;
b) For a device employed.as a protective device — 100,000 cycles; and

c) For a device employed as a combination operating and protective device — 100,00] cycles.

4.12 Capagitors

4.12.1 A cdpacitor prowded as part of a capamtor/motor combmatlon and a capamtor conngected across-
the-line, such C A . all be housed
within an enclosure or contalner o) that mechanlcal damage to the pIates is unI|ker 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) unless the capacitor is mounted in an enclosure that meets the
requirements as specified in 4.2.

4.12.2 In an appliance that is intended to be automatically or remotely controlled, if a capacitor that is not
a part of a capacitor/motor combination or a capacitor-start motor is connected so that capacitor
breakdown or malfunction would result in a risk of fire, electric shock, or injury to persons, thermal or
overcurrent protection shall be provided in the appliance.

4.12.3 If an appliance employs a combination consisting of a rectifier and an electrolytic capacitor, no
risk of fire, electric shock, or injury to persons shall result if either the rectifier or the capacitor is short-
circuited.
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4.12.4 If an appliance is intended to be controlled by or operated in conjunction with a capacitor or a
capacitor/transformer unit, such a capacitor or unit shall be supplied with the appliance. See 11.3.4.

4.12.5 Under both normal and abnormal conditions of use, a capacitor employing a dielectric medium
more combustible than askarel shall not result in risk of fire or electric shock, and shall be constructed to
reduce the likelihood of expelling the dielectric medium.

4.12.6 A capacitor complying with the applicable requirements for protected oil-filled capacitors specified
in CSA C22.2 No. 190 and UL 810 shall be considered to be constructed to reduce the likelihood of
expelling the dielectric medium.

4.12.7 For g<

with an exparsion mechanism to reduce the likelihood of expelling the dielectric medium, the

a terminal of

a) An
12.7

b) An
is eith
4.10 &

4.12.8 Elecfromagnetic interference filters with integral enclosures that comply with CSA

and UL 1283

4.13 Lampholders

4131 Lam

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

4.13.2 Lam

4.13.3 AnH

he capacitor, including an assembled wire connector, to:

electrically isolated part or a part constructed of a nonconductive material shs
m (1/2 in); or

Lininsulated live part of opposite polarity or an uninsulated noncurrent-carrying m
br accessible or grounded shall not be less than the sum of the appropriate vall
nd 12.7 mm (1/2 in).

are considered to fulfill the requirements of 4.12(capacitors).

bholders for extra-low-voltage lamps\(that is, lamps rated at 30 V or less) shall n

bholders and lamps shall be‘adequately secured and protected from mechanical

dison-base lampholder shall be wired so that the screw-shell will be electrically

and provided
spacing from

Il be at least

etal part that
e from Table

C22.2 No. 8

ot be tapped

injury.

connected to

the grounded|conductor of the pewer-supply circuit.
4.13.4 Lampholders and.indicating lamps shall comply with CSA C22.2 No. 43 and UL 496. | ampholders
forming part |of a luminaire that complies with an appropriate CSA and UL luminaire $tandard are

considered tg

4135 Light

fulfill thisrequirement.

emitting diode (LED) light sources shall comply with CSA C22.2 No. 250.13 3

nd UL 8750,

except as specified below:

a) LED light sources forming part of a luminaire that complies with an appropriate CSA and UL
luminaire standard are considered to fulfill this requirement.

b) Non-user replaceable LED light sources intended for illumination or indicating purposes need
not comply with CSA C22.2 No. 250.13 and UL 8750, but shall comply with the applicable
requirements of this end- product standard.

4.14 Recep

4.141

tacles

general-use receptacle.

Except as specified in 4.14.2, a cord-connected, portable appliance shall not be provided with a
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4.14.2 Stationary and fixed appliances in addition to portable, utility vacuum cleaners may be provided
with a general-use receptacle or general-use receptacles, if it complies with 4.14. In addition, these
appliances shall be marked with the cautionary markings specified in 11.4.22, and be provided with the
instruction specified in 12.2.12.

4.14.3 A general-use receptacle shall be of the grounding type.

4.14.4 A cord-connected, portable, utility vacuum cleaner provided with a general-use receptacle or
receptacles shall have a current rating as required in Table 4.9 and be provided with an attachment plug

rated not less than the current rating of the appliance.

4145 The

general-use
flexible cord

receptacle or receptacles shall be of the groundlng type and shall employ onéo
Types: SJ, SJE, SJO, SJT, SJITO, or equivalent. A cord marked with suffix '

DOWEL. ellhr\l\/ cord-of a cord r\nnnnr\fnd hnrfahln ||h||hl vacuum-—cleaner nr
p pp p provided with a

 the following
W" (such as,

SJTW) shall pe used when the appliance is intended for outdoor use. A cord set (detachable [power-supply
cord) shall n¢t be used.
4.14.6 The|minimum conductor size of the power-supply cord for a portable, utility vacuum cleaner shall
be as indicated in Table 4.9.
4.14.7 An qvercurrent protection device (OCP) as required by Tabl€ 4.9 or 4.14.18 shall be [suitably rated
and comply with the following:
a) The requirements in CSA C22.2 No. 235 and UL 4Q77; or
b) A fise that complies with the requirements in'CSA C22.2 No. 248.14 and UL 248-14; or
c) A gircuit breaker that complies with the.requirements in CSA C22.2 No. 5 and UL 489.
Table 4.9
Constructipn and Performance Requiréments for General-Use Receptacles Provided pn Portable,
Cord-Connected Utility Vacuums
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 AWG (mm?) A A AWG (mm?) A
6 12 (3.3) 20 Yes 20 12 (3.3) 20
5 12 (3.3) 20 No 20 12 (3.3) 20
4 14 (2.1) 15 Yes 15 14 (2.1) 15
1-3 14 (2.1) 15 No 15 14 (2.1) 15

@ Size of conductors through which receptacle current is drawn.

b Additional resistive load applied equally between receptacles shall be used as the normal load in 5.2.7.1.

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

4.14.9 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
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employing a spring-actuated latching mechanism for locking a mated attachment plug in place after the
blades have been inserted into the female contacts.

4.14.10 The receptacles of an appliance shall comply with the applicable requirements in CSA C22.2 No.
42 and UL 498. Each general-use receptacle provided in an appliance that is either equipped with
temporary mounting means or intended for use in a fixed application, and having the configuration
specified in Figure C1.5 of UL 1681, shall comply with the requirements of the Grounding Contact Test in
CSA C22.2 No. 42 and UL 498.

4.14.11 The face of a general-use receptacle shall:

a) Be flush with or project beyond a nonconductive surrounding surface; or

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

4.14.12 Grdund-fault circuit protection (Class A) shall be provided for general-use receptdcles that are
part of a fixefl or stationary appliance intended to be used outdoors. The ground-fault circpit protection
(Class A) shajl comply with CSA C22.2 No. 144.1 and UL 943.

4.14.13 An pttachment-plug receptacle of an appliance intended for wet pick-up shall be lofated so that
it is unlikely tq be wetted.

4.14.14 Polymeric material that encloses unswitched receptacles associated circuitry that is always
energized when the appliance is plugged in shall comply with 4:2.1.8(b).

4.14.15 Theg general-use receptacle(s) of an appliance'shall function using one of the followihg methods:

a) Always On (Unswitched) — a receptacléZon the appliance is energized when the|appliance is
plugged into a receptacle;

b) Switched — receptacles switched'via one or more suitably rated switches provided the receptacle
is marked as required in 11.4.22(b); or

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

4.14.16 Th4g switches pravided for receptacles may have other positions, provided that they are suitably
marked and fheir function described in the instruction manual. The switch shall be marked to clearly

indicate whicl receptaele(s) it controls and the receptacle(s) shall be marked as required in 11.4.22(b).
41417 A lne[a -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. The grounded supply conductor shall be
identified with a continuous white or grey covering or by three continuous white stripes along the entire
length of the conductor.

4.14.18 |If a fixed 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 suitable
overcurrent protection provided as a part of the appliance.
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415 Spacings
4151 General

4.15.1.1 Except as specified in 4.15.1.7, 4.15.1.9, and 4.15.3, spacings shall not be less than those
specified in Table 4.10 or Table 4.11. If uninsulated live parts are not rigidly supported by means other than
friction or if movable noncurrent-carrying metal parts are in proximity to uninsulated live parts, the
construction shall be such that the minimum spacings specified will be maintained under all conditions.

Table 4.10
Minimum Spacings for Uninsulated Live Parts at Supply Wiring Terminals
Poteptial involved Over surface Throughvaif
v mm (in) mm (in)
250 or less 6.4 (1/4) 6.4 (1/4)

NOTES:
1 For extra-low voltage circuits, see 4.7.4.3.

2 These spaciijgs do not apply to connecting straps or buses extending away from wiring terminals; such spacings fare judged
under the requjrements of Table 4.11.

Table 4.11
Minimum Spacings at Other than Supply Wiring Terminals
Motor diameter 178 mm (7 in) or less®
Potential
involved Over surface Through air
\' 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) 2.4 (3/32)
126 — 250 All motors 24 (3/32) 24 (3/32)

NOTE - For ejtra low voltage circuitsy-s€e 4.15.1.9.

@ See 4.15.1.12 for motors that aré notrated in horsepower. For universal motors in appliances rated for use on ac fircuits, the
table below shall be used.

115 ac, single phase 72A
230+ac, single phase 3.6A

® This is the didmeter, measured in the plane of the laminations of the circle circumscribing the stator frame, exclud|ng lugs, fins,
boxes, and the like 'used solely for motor mounting, cooling, assembly, or connection.

4.15.1.2 Spacings at wiring terminals to which supply connections are made in the field shall comply with
Table 4.10:

a) Between uninsulated live parts of opposite polarity;
b) Between uninsulated live parts and noncurrent-carrying metal parts; and

c) Between line voltage parts and extra-low voltage parts.

4.15.1.3 At a terminal screw and stud to which connection may be made in the field by means of a wire
connector, an eyelet, or the like, it is required that the spacings shall not be less than those specified in
Table 4.10 when such connector, eyelet, or the like is in such position that minimum spacings — between
opposite polarity and to noncurrent-carrying metal — exist.
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4.15.1.4 Except as specified in 4.15.1.5 and 4.15.1.6, spacings shall comply with Table 4.11 at points

other than as

specified in 4.15.1.2 or 4.15.1.3 that are:

a) Between uninsulated live parts of opposite polarity;

b) Between uninsulated live parts and noncurrent-carrying metal parts including the enclosure; and

c) Between line voltage parts and extra-low voltage parts.

4.15.1.5

In other than safety or protective control circuits, a spacing less than the minimum specified in

Table 4.11 is acceptable under the conditions described in the low power circuit as specified in CSA
60730-1 or UL 60730-1.

41516 Sp
printed wiring
requirements
wiring board
printed wiring

4.151.7 Th
the equipmer
the spacings
requirements

4.15.1.8 An

Acings between traces on a printed wiring board need not comply with (fabl

board complies with the printed wiring board abnormal operation Aest”in
specified in 5.10.6 do not substitute for the minimum required spacings bétwee
foils and dead metal parts or the spacings between the primary and.seconda
board as specified in Table 4.11.

b spacings within motors, snap switches, lampholders, orcother devices suppli
t shall comply with the requirements of the standard for that component. See 4
within a motor complying with Table 4.11 need not-comply with the compon
in CSA C22.2 No. 100.

insulating barrier or liner may be used to obtain.the required spacings if it is:

a) Of adequate dielectric strength and resistance-to moisture;

b) Nof

c) Of
adhes

d) Not

mm (1
requir

41519 Sp

a) An

adversely affected by arcing and suitable for the temperatures encountered;

adequate mechanical strength~and permanently retained in place by mean
ves, unless evaluated per4¢2.4; and

less than 0.8-mm (1/32-in) thick if vulcanized fiber, except that it may be not |
/64-in) thick if used-in conjunction with a through-air spacing not less than on|
bd.

hcings are-not specified for the following types of circuits:

pxtrazlow-voltage circuit — see 3.19;

e 4.11 if the
5.10.6. The
n the printed
y foils of the

ed as part of
.1. However,
ent spacings

5 other than

bss than 0.4-
e-half of that

b) Bet

veeh traces on a printed wiring board in circuits that:

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

coating that

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

4.15.1.10 All uninsulated live parts connected to different line- or extra-low-voltage circuits shall be
spaced from one another as though they were parts of opposite polarity, in accordance with the

requirements

4.15.1.11

in 4.15.1 and shall be judged on the basis of the highest voltage involved.

In applying Table 4.11 to an appliance incorporating two or more motors of different sizes, the

spacings in the appliance are judged on the basis of the size of the largest motor in the appliance.


https://ulnorm.com/api/?name=UL 1017 2025.pdf

MARCH 26, 2025 CSA C22.2 No. 243:25 ¢ UL 1017 67

4.15.1.12 In applying Table 4.11 to a motor not rated in horsepower, use shall be made of the appropriate
table of the Electrical Code (see 1.1) that gives the relationships between horsepower and full-load
currents for motors. For a universal motor, the table applying to a single-phase, alternating-current motor
shall be used if the appliance is marked for use on alternating current only; otherwise, the table applying to

direct-current motors shall be used.

4.15.2 Spacings to polymeric enclosures

4.15.2.1

The spacings between the polymeric enclosure and:

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

matefiial shall comply with the requirements for support of live parts described in 4.8

accef

b) An

table insulating barrier is employed; or

arcing part (at a commutator, unenclosed switch contacts, and the like) shall no

12.7 mm (1/2 in) except as specified in 4.15.2.3.

41522 TH
from the inte
like.

4.15.2.3 TH
mm (1/32 in
spacing is le
live parts deg

e spacing mentioned in 4.15.2.1(b) shall be measured from“the source of the
rface of the brush and the commutator or from the interface 6f the switch con

e spacing mentioned in 4.15.2.1(b) may be less than 12.7 mm (1/2 in) but not
if the material has a minimum high-current arc-ignition (HAI) as specified in T3
5s than 0.8 mm (1/32 in), the material shall comply with all of the requirements
cribed in 4.8.2.

4.15.3 Alternate spacings — Clearances and creepage distances

.2, unless an

t be less than

arc — that is,
acts, and the

less than 0.8
ble 4.4. If the
for support of

4.15.3.1 Ad an alternative to the spacing requirements of Table 4.11, the spacing requirements in CSA
C22.2 No. 0J2 and UL 840 may be used.,The spacing requirements of CSA 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 usefactors from this Standard shall be applied:

a) For the applicable ©vervoltage Categories, see Table 4.12;

b) For the applicable Material Group, see Table 4.13;

c) For the.applicable Pollution Degrees, see Table 4.14.

Table 4.12
Overvoltage Categories

Circuit Overvoltage Category

Line-voltage

Fixed appliances

Extra low-voltage |
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Table 4.13
Material Group

CTI PLC value of insulating materials

Material group

CTI 2600 (PLC = 0) [
400 < CTI <600 (PLC = 1) [
175 < CTI <400 (PLC = 2 or 3) llla
100 < CTI < 175 (PLC = 4) b

NOTE — PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified in UL 746A.

Table 4.14
Pollution Degrees

Clearances and creepage distances microenvironment

Pollution degree

No pollution or

Pollution degre

bnly dry, nonconductive pollution. The pollution has no influence.

e 1 can be achieved by the encapsulation or hermetic sealing of the product. Eer printed

circuit boards, qoatings may be used that comply with the performance criteria of the Printed, Wiring Board
Coating Perforrhance Test contained in UL 840.

expected.

Pollution degre
creepage dista
use of heaters

when the equip|

a) Residenti

Normally, only nonconductive pollution. However, a temporary conductivity caused by’condensation may be

e 2 can be achieved by reducing possibilities of condensation‘or high humidity at the
ce, through the provision of ventilation or the continuous application of heat, through the
r continuous energizing of the equipment when it is in use."Continuous energizing is

considered to eikist when the equipment is operated without interruption~every day and 24 hours per day or

Mment is operated with interruptions of a duration which*do not permit cooling to the point of

condensation t¢ occur.

Appliances thafluse totally enclosed motors without brushes\orinternal lubrication systems.

Appliances thaffuse open motors for use in equipment for ordinary locations and indoor use, such as:

bl appliances; and

b) Commergdial appliances for use in a clean-eqvironment.

expected.

Pollution degre
environmental i

surrounding en

Conductive pollution or dry, nonconductive pollttion that becomes conductive due to condensation that is

b 3 can be achieved by the use of appropriate enclosures which act to exclude or reduce
hfluences, particularly) moisture in the form of water droplets.

Appliances with brush-type moters, appliances intended for outdoor use, and appliances influenced by

ironment,.suchras industrial use.

Pollution that g

bnerates persistent conductivity through conductive dust or rain and snow.

41533 In

rder 10 apply Clearance B (controlled overvoitage) clearances, control of overvoltage shall

be achieved by providing an overvoltage device or system as an integral part of the product. This voltage
limiting device or system shall comply with CSA C22.2 No. 8 and UL 1283, or UL 1449.

4.15.3.4 All printed wiring boards are identified as having a minimum comparative tracking index (CTI) of
100 without further investigation, for evaluation to CSA C22.2 No. 0.2 and UL 840.

416 Groun

4.16.1

ding and bonding

An appliance of one or more of the following types shall have provision for grounding or, for cord-

connected appliances without general use receptacles, be provided with a system of double insulation as

specified in S

ection 6:
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a) An appliance intended to be used on a circuit operating at more than 150 V to ground (see
4.16.2);

b) A central vacuum cleaner;
¢) A commercial vacuum cleaner or blower cleaner;
d) A household utility vacuum cleaner or blower cleaner;

e) A wet pick-up vacuum cleaner, including a household use vacuum cleaner with steam-cleaning
attachment;

f) A household use floor finishing machine;

g) Appliances with general-use receptacles;
h) An|electrified wall valve assembly (see 8.2.7); or

i) An a@ppliance intended to be used outdoors.

4.16.2 WitH reference to 4.16.1, a 2-wire appliance intended to operate.at a nominal poteptial of 240 V
and any othgr potential greater than 150 V, shall be provided with meafs'for grounding in acgordance with
4.16.4 and 4.16.5 unless the marked rating on the appliance is 120/240 V or the appliancg is otherwise
marked to indlicate that it is to be connected to a circuit operatingat150 V or less to ground.

4.16.3 If a grounding means is provided, whether required”or not, it shall be in accordange with 4.16.4

and if the a
noncurrent-c
exposed to
reliably con
requirements
considered @
such as a bo

ppliance is cord connected it shall complyowith the requirements in 4.16.5
arrying metal parts and all noncurrent-carrying metal parts within the enclo
contact during any user servicing operation and are likely to become energ
nected to the means for bonding/equipment grounding. Connections sh
for the ground impedance testiin CSA C22.2 No. 0.4. Hinged or pivoting

cceptable for bonding unless_they are provided with an additional conductiv
nding jumper. Rotating metor components that have metal-to-metal bearing su

All exposed
sure that are
ized shall be
Bll meet the
oints are not
b connection,
faces are not

required to have additional means of bonding.

4.16.4 Theffollowing are considered acceptable means for grounding:

a) In @ fixed appliahce intended to be connected by a metal-enclosed wiring system —ja knockout or

equivplent opening in the metal enclosure of the appliance;

b) In|a fixed> appliance intended to be connected by a nonmetal-enclosed wirin
exampley nonmetallic sheathed cable — an equipment-grounding terminal or lead,
and 4.E 2 A Baeal

Jv.J.o.7, dIiifd

y system, for
see 4.5.5.2.2

c¢) In a cord-connected appliance — an equipment-grounding conductor in the cord.

4.16.5 The grounding conductor of a flexible cord shall be green with or without one or more yellow
stripes. The grounding conductor shall be secured to the frame or enclosure of the appliance by means of
a screw that is not likely to be removed during any servicing operation not involving the power-supply cord,
or by other equivalent means. A quick-connect terminal with a detent as a means for latching mating parts
and a current-carrying capacity at least equivalent to that of the live conductors of the flexible cord is
considered to be equivalent means. Solder alone shall not be used for securing the grounding conductor.
The grounding conductor shall be connected to the fixed member of a grounding-type attachment plug,
except that the grounding member of the plug on a portable hand-guided or supported appliance may be
of the movable, self-restoring type. Servicing as mentioned in this Clause includes repair of the appliance
by a qualified service person.
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4.16.6 A separable connecting device provided with a grounding connection except for interlocked plugs,
receptacles and connectors that are not energized when the equipment grounding connection is made,
shall be such that the equipment-grounding connection is made before connection to and broken after
disconnection from the supply circuit.

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 Ado a means for
grounding prq

ihla-insulated - motorized - nozzle-mav-he emnloved with 2 vacuum cleaner havin
J Lad J J

vided the nozzle is marked in accordance with item 8 of Table 11.1.
4.16.10 Fixed appliances, including central vacuum cleaners, shall have provision for.grounding. Double
insulation shdll not be used in lieu of grounding.

417 Protedtive devices

4171 The e fuseholder

shall be conn

screw shell of a plug type fuseholder and the cap end of_an extractor post typ
ected 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 specified in 4.17.4.

4.17.3 A pr
door or cove
handle of a ci

4174 The
a) Th
applic

b) The
becau
circuit

4.17.5 Fusg
C22.2 No. 24

ptective device shall be wholly inaccessible from outside the appliance witho
-, except for the means for manuallyresetting a protective device, such as f
rcuit breaker or the reset button of a-manually operable motor protector.

protective device mentionedin'4.17.2 need not be in a readily accessible locatio

b

e appliance, with the protective device shunted out of the circuit, would co
bble requirements in_this Standard; and

presence of the jprotective device would ordinarily be unknown to the user of
se of its logation and the omission of reference to the device in the operating
diagram,‘and the like for the appliance.

s shallFcomply with CSA C22.2 No. 248.1 and UL 248-1, and the applicable Partf
8.6.and UL 248-5). Defined use fuses that comply with CSA C22.2 No. 248.1 a

ut opening a
he operating

 if:

mply with all

he appliance
instructions,

2 (e.g.,CSA
nd UL 248-1,

and another appropriate CSA and UL standard for the fuse are considered to fulfill this requirement.

4.17.6 Electronic circuits providing thermal or overcurrent protection relied upon for compliance with this
Standard shall be evaluated in accordance with 4.11.4.

4.17.7 Fuseholders that are accessible to the user shall comply with CSA C22.2 No. 4248.1, UL 4248-1,
and the applicable Part 2 (e.g., CSA C22.2 No. 4248.9 and UL 4248-9).

4.17.8 Supplementary protectors that function in that capacity shall comply with CSA C22.2 No. 235 and

UL 1077.

4.17.9 Ground-fault circuit-interrupters (GFCI) for protection against electrical shock shall comply with

CSAC22.2N

0. 144.1 and UL 943.
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4.17.10 Appliance-leakage-current interrupters (ALCI) shall comply with UL 943B or CSA C22.2 No. 270,

if provided.

4.17.11
and the appli

cable requirements of CSA C22.2 No. 144.1 and UL 943.

Equipment ground-fault protective devices shall comply with CSA C22.2 No. 144.1 and UL 1053,

4.17.12 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.

4.17.13 Arc-fault circuit-interrupters (AFCI) shall comply with UL 1699 or CSA C22.2 No. 270.

41714 Le:lakage-current detector-interrupters (LCDI) and any shielded cord betweent

appliance sh

41715 Arq
required for
applicable fo

41716 An
applicable o

Bl comply with UL 1699 or CSA C22.2 No. 270.

fault detection testing shall include the applicable UL 1699 or CSA C22.2
cord-type arc-fault circuit-interrupters. The carbonized path ar¢“clearing tim
 LCDIs that are provided with shielded power-supply cords.

AFCI or LCDI provided as part of an appliance intended for outdoor use shall cg
tdoor use requirements of this end product standard.

41717 A thermal link, required for compliance with thisiStandard, shall comply with t

requirements

4.17.18 Th
circuit in the
parts to bec
accordance

41719 To
4.17.18 with
product shall
enclosure sh

of CSA E60691 and UL 60691.

p thermal link, required for compliance with this Standard, shall be capable o
intended manner without causing the short-circuiting of live parts and withou
bme grounded to the enclosure when the appliance is connected to a circuit
vith 5.1.2 and operated in a normal position to cause abnormal heating.

determine compliance with'4.17.18, the appliance shall be operated five times a
separate thermal links. During this test any other thermally operated control ¢
be short-circuited. €ach of the five thermal links shall perform acceptably. Durin
all be connected through a 3-A fuse to a supply conductor not containing the the

4.18 Heati

4181 A

g elements/'steam generators

ating—element used for a steam-cleaning function shall comply with th

requirementg of\CSA C22.2 No. 72, and UL 1030 or UL 499. Aluminum sheathed element

nhe LCDI and

No. 270 tests
e test is not

mply with the

he applicable

f opening the
t causing live
of voltage in

5 described in
evices in the
g the test, the
rmal link.

e applicable
5 shall not be

used.

4.18.2 A heating element shall be supported in an acceptable manner. It shall be protected against
mechanical damage and contact with outside objects.

4.18.3

In determining whether a heating element is acceptably supported, consideration shall be given to

sagging, loosening, and other adverse conditions of the element resulting from continuous heating.

4.18.4 Appliances intended to heat liquids that can be inadvertently operated when dry shall be provided
with a protective device or devices that will open the power supply or reduce the power input to the heating
element to prevent unsafe temperatures from being attained when the appliance is operated at the test
voltage under such abnormal conditions. Heating elements shall not be considered as protective devices.
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4.19 Protection against injury to persons
419.1 General

4.19.1.1 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. When judging an appliance with respect to the requirement
in this Clause, consideration shall be given to reasonably foreseeable misuse of the appliance.

4.19.1.2 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 |Ike|lh00d of a risk of |njury to persons resultlng from a cause other than gross
negligence. The-inves d S st unction of any
one compongnt, but not more than one component at a tlme unless one event contrlbutes to another. If
the investigafion shows that breakdown or malfunction of a particular component camresult in a risk of
injury to persons, that component shall be investigated for reliability.

4.19.1.3 Specific constructions, tests, markings, guards, and the like are detailed for sgme common
designs. Spegific features and appliances not covered shall be given appropriate consideration.

4.19.1.4 Intgrlocking functions achieved with electronic controls, the malfunction of which could result in
injury to persons, shall be evaluated by 4.11.4.

4.19.2 Sharnp edges

4.19.2.1 An|enclosure, a frame, a guard, a handle, or.th€’like shall not be sufficiently sharp| to constitute
a risk of injufy to persons during normal maintenance~and use unless the part is needed [to perform a
working functlon, such as the metal-toothed blade of;a pet grooming attachment or a moving part.

4.19.2.2 WHhenever referee measurements.'are necessary to determine that a part as entioned in
4.19.2.1 is nqgt sufficiently sharp to constitute a risk of injury to persons, the method described in UL 1439
shall be used

4.19.3 Enclpsures and guards

4.19.3.1 Exgept as indicated’in 4.19.3.2 and 4.19.3.3, the rotor of a motor, a pulley, a belt, a4 gear, a fan,
or other movipg part that €ould cause injury to persons shall be enclosed or provided with other means to
reduce the likelihood©f,unintentional contact. An opening in an enclosure or guard shall comply with either
(a) or (b).

a) ForLan“opening that has a minor dimension less than 34.9 mm (1.375 in), a hazardous moving
part shall not be contacted by the probe illustrated in Figure 4.2. See 4.2.5.5 and Annex A.

b) For an opening that has a minor dimension of 34.9 mm (1.375 in) or more, a hazardous moving
part shall not be contacted by the probe illustrated in Figure 4.6 and Figure 4.7. See 4.2.5.5 and
Annex A.



https://ulnorm.com/api/?name=UL 1017 2025.pdf

MARCH 26, 2025 CSA C22.2 No. 243:25 ¢ UL 1017 73

Figure 4.6
Accessibility Probe for Openings 1.375 in (34.9 mm) or More

A B C D

o—
|
=
o

[el o ofD>

E=|

=

su0252

A — Upper arm dircumference — female — 5th percentile = 11.9 cm (4.685 in)

B — Shoulder to plbow length — male — 95th percentile = 16.8.cnp(6.61 in)

C — Forearm cirgumference — female — 5th percentile = 12.1°em (4.76 in)

D — Lower arm Iength — male — 95th percentile = 22.7 cm(8.94 in) (elbow to fingertip)
E — Minimum hgnd clearance diameter — female — 5th percentile = 3.49 cm (1.374 in)
F — Hand length|— male — 95th percentile = 10.2 cm (4.016 in)

G1 — Middle finder length — male — 95th percentile = 4.5 cm (1.772 in)

G2 — Middle finder diameter — female ~5th percentile = 0.79 cm (0.311 in)

All dimensions gpply to the 13 — 18\ month age bracket (male and female).

See http://ovrt.n|st.gov/projectstanthrokids/child.html for more details.
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Figure 4.7
Finger Tip Detail
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4.19.3.2 A portion of a moving part that is necessarily exposed to perform the work function need not be
enclosed. The degree of exposure necessary to perform the intended function shall be considered.

4.19.3.3 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 4.4 and
4.19.3.1 does not apply.

4.19.3.4 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 unless it is marked in
accordance with 11.4.16.

mine whether
bmmended in
h accordance

4.19.3.5 Duyring the examination of a central vacuum cleaner or a dust extractor to deter
the applianceé complies with the requirements in 4.19.3.1, all the attachments and fittings, réc
the installatign manual shall be installed as intended. For a central vacuum with a marking i

with 11.3.10,|or instructions in accordance with 12.5.6, the exhaust piping shall also‘be in pldce during this
examination,
4.19.3.6 WIth respect to intended operation of the appliance, user maintenance, and reasonably

foreseeable misuse, a hazardous moving part shall be considered withrespect to:
a) The sharpness of the moving part;
b) The speed of the moving part;

c) The torque or force of the moving part; and

d) Th

4.19.3.7 An

a)Af
movir]

b) A f

4.19.3.8 A
driven brush
shall be subj

a) Ba

e capability to endanger a part of the body or entangle clothing.

enclosure or guard over a moving part shall retain:

g part; and

breign object that ean‘be struck and propelled by the part.

self-restoring‘polymeric movable guard provided in the front of a motorized nozz
shall self-restore to the fully closed position, shall be marked in accordance wit
bcted to.the following tests. As a results of the tests, the guard shall function as i

| impdct test in accordance with 5.19.3;

art that, because of breakagé or other reasons, can become loose or can separate from the

le (motorized
h 11.4.30 and
htended.

b) Mo

Id stress-relief distortion test in accordance with 5.21.3; and

c) 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 back to the fully
closed position. The cycle rate shall be a minimum of 6 cycles per minute.

4.19.4 Surface temperatures

4.19.4.1

During the temperature test, 5.8, the temperature of a surface that can be contacted by the user

shall not be more than the value specified in Table 4.15. If the test is conducted at a room temperature of
other than 25 °C (77 °F), the results shall be corrected to that temperature.

4.19.4.2 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 4.15 when measured in
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accordance with the applicable requirements in the Temperature Test, 5.8, unless the surface is not a
handle or knob and is marked in accordance with 11.4.26.

Table 4.15
Maximum Surface Temperatures

Composition of surfaces®
Location Metallic Nonmetallic
A handle or knob that is grasped for lifting, carrying or holding 50 °C (122 °F) 60 °C (140 °F)
A handle or knob that is contacted but does not involve lifting, carrying, 60 °C (140 °F) 85°C (185 °F)
or holding and other surfaces subjected to contact in operation and
user maintenance
A surface subject to casual contact 70°C (158 °F) 95°C (203 °F)

@ A handle, kno pf 0.13 mm

(0.005 in) or les

b or the like made of a material other than metal that is plated or clad with metal, having a thickness
s, is judged as a nonmetallic part.

4.19.5 Stabjlity

ith a steam-
and shall not
pd. However,
ose, shall be

4.19.5.1 A portable appliance of the water-containing type, includingya vacuum cleaner
cleaning attagchment, or the wet pick-up type shall be tested as described in stability, 5.13,
overturn. An Wipright-type appliance that is hand guided while inuse’is not required to be test

an upright-typ
tested with th

4.19.6 Strength of handles

419.6.1 AR
appliance wit

e appliance provided with facilities for non-hand-\guided operation, such as a h
b appliance arranged for such non-hand guide@operation.

andle used to carry an appliance shall withstand a force of four times the empty
hout damage to the handle, its\securing means or that portion of the appliance

weight of the
to which the

handle is attaphed. See strength of handles|-5.20.

4.19.6.2 The strength of handles test’is not applied to handles that are intended for use ifh removing a

part for cleaning or servicing only.and not intended for carrying the appliance.
4.19.7 Interjocks, switches,and controls
4.19.7.1 An|appliance shall be constructed so as to reduce the likelihood of unexpected opgration of any

accessible hazardeus moving parts. Each function of a multiple-function appliance shall e taken into

consideration|

4.19.7.2 If unintentional operation of a switch can result in operation of an accessible hazardous moving
part, the actuator of the switch shall be located or guarded by recessing, ribs, barriers or the like so that
such operation is unlikely. A power switch controlling the operation of an accessible hazardous moving
part shall be considered to be located or guarded so that unintentional operation is unlikely if the switch is
not actuated when the appliance is placed on both flat carpeted and non carpeted surfaces in any position
in which the rotating brush is accessible for maintenance. During this examination, the appliance may be
moved around on, but is not to be lifted from, the surface. The carpeting shall be as described in 5.2.1.2.

4.19.7.3 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.

4.19.7.4 The requirement in 4.19.7.3 necessitates the use of an interlock if automatic starting of the
appliance would result in operation of accessible hazardous moving parts.
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4.19.7.5 The actuator of an interlock shall be located so that unintentional operation is unlikely.

4.19.7.6 Operation of an interlock during use shall not inconvenience the operator so as to encourage
deliberate defeat of the interlock.

4.19.7.7 An interlock shall not be likely to be defeated by materials that could accumulate during use of
the appliance.

4.19.7.8 Aninterlock shall be such that it can only be defeated by:

a) Damaging the appliance;

b) M3
c) Us
419.79 |If

guard is in p
With the gua

4.19.7.10 H
controls shal

4.19.8 Bloyer cleaner impellers

4.19.8.1 THh
abuses likely
4.19.8.2 TH

parts of the impeller being ejected from theg blower, without cracks or other damage to the im

visible to the
increase the

4.19.8.3 TH
using a devi

normal vision.

4.19.9 Parts subject to pressure — Vacuum with steam-cleaning attachments

41991 A

king wiring connections or alterations; or

ng materials that are not readily available.

bn interlock is actuated by movement of a guard, the arrangement*shall be
ace when the interlock is in the position that permits operation 'of the parts bg
rd removed, the interlock shall comply with the requirement in'4:49.7.5.

or an interlock required for compliance with this Standard, electromechar
comply with 4.10, and electronic interlocks shall comply with 4.11.4.

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

e blower cleaner shall be tested-as described in blower cleaner impeller tests,

naked eye upon inspectiof,and without the occurrence of any other conditi
risk of injury to persons fesulting from operation of the blower.

e visual inspection~described in 4.19.8.2 indicates a visual inspection cond
e to magnify the,area in question, by a person with normal vision (1x vision) o

such that the
ping guarded.

ical interlock

to resist the

5.28, without
beller that are
bn that would

Licted without
r corrected to

hall withstand

art that is subject to steam pressure during normal or abnormal operation s

without burst

ing or leaking a pressure equal to the highest of the following that is applicable:

a) Five times the pressure corresponding to the maximum setting of a pressure-reducing valve
provided as part of the assembly, but not more than five times the pressure setting of a pressure-
relief device provided as part of the assembly.

b) Five times the pressure setting of a pressure-relief device provided as part of the assembly.

c) Five times the working pressure marked on the part.

4.19.9.2 To determine compliance with 4.19.9.1, 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 specified in 4.19.9.3.
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4.19.9.3 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.

4.19.94 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.

4.19.9.5 The start-to-discharge pressure setting of the pressure-relief device of 4.19.9.4 shall not be
higher than the working pressure marked on the vessel. The discharge rate of the device shall be capable
of relieving the pressure.

4.19.9.6 The pressure-relief device of 4.19.9.4 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
rendefed inoperative.

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

d) It shall have its discharge opening so located and directed that operation of the device will not
deposjt moisture on bare live parts or on insulation or compenents affected by moisturg.

4.19.9.7 A pressure-relief device having an adjustable setting is judged on the basis of jts maximum
setting unlesg the adjusting means is sealed at a lower setting.

4.19.9.8 A pressure-relief device is considered o be a pressure-actuated valve or rupfure member
constructed t relieve excessive pressures automatically.

4.19.9.9 WHhere a pressure-relief device-is-required, the control responsible for limiting th¢ pressure in
the vessel shall be capable of performing under rated load for 100,000 cycles of operation, and the control

shall limit the|pressure so that it does not exceed 90 % of the relief device setting under any condition of
intended opefation.

5 Tests
5.1 Genera

5.1.1 The gppliance shall be subjected to the applicable tests for the type of appliance and its
application.

5.1.2 Unless otherwise specified, the test voltage shall be as specified in Table 5.1 and maintained at
that voltage throughout the test.

Table 5.1
Test Voltages
Appliance marked rating Test voltage
Vv Vv
110-120 120
200 -208 208
220 -240 240
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5.1.3 An appliance rated ac/dc or dc-60 Hz shall be tested on direct current or 60 Hz alternating current,
whichever results in the most unfavorable operating conditions for the particular test.

5.1.4 For appliances provided with instructions for the user to fill a liquid tank or reservoir with hot water
(such as a carpet cleaning machine), for the Temperature Test, the tank or reservoir shall be filled with

water at a temperature of 60 °C (140 °F).
5.2 Normal loads

5.2.1 General

oo

at hay

apPPTro

load. Test loads th

procedures
appliance sh

ay be tested as necessary to meet the intent of these requirements. A
Il be tested individually for each applicable normal load.

5.2.1.2 Thqg carpet employed for tests shall have the physical characteristics of the level lo
construction |[described in ASTM F655. A carpet that provides equivalent performance char
the test beirlg conducted may be used in place of this test carpet. The carpet shall be

sponge rubber padding with the physical characteristics described in ASTM F655. See An
specifications.

5.2.1.3 For|the tests, the appliance shall be operated’continuously with a clean dust b
provided, in place. For each condition, the appliance shall be operated until constant tem
attained. If ah appliance is obviously not intended-for continuous operation, the temperatur
conducted sp that it will take into consideration the probable intermittent or short-time op
appliance. Other than docking stations with.a yacuum function, for products with a timer, su
operated maghine, the appliance shall be.opérated using a duty cycle with a time of operati
to the maximum operating time allowed by the timer followed by a 2-minute off time
temperatureg are attained. Docking stations with a vacuum function are operated for three cy
minute off tinpje between cycles.

5.2.1.4 With the air inlet unobstructed, any device that ensures a flow of air to cool the motg
of a blockagg of the main_air inlet shall be allowed to operate. With the air inlet blocked, any
adjustable wjthout thetaid of a tool, and which ensures a flow of air to cool the motor in t
blockage of [a main.air inlet, shall be rendered inoperative. A mechanical air-flow valv
adjustable, qr similar device that complies with the mechanical valve endurance test in
allowed to operate during the Rating and Temperature tests.

$ possible the

been found to
.2 — 5.2.9 for

in these test
multifunction

bp test carpet
acteristics for
nstalled over
nex E for the

ag or filter, if
peratures are
b test may be
bration of the
ch as a coin-
on equivalent
Lintil constant
cles with a 2-

rin the event
device that is
ne event of a
e that is not
5.30 shall be

5.2.2 Portable vacuum cleaners

5.2.2.1
maintain a mean wattage input to the appliance as specified in 5.2.2.3.

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

5.2.2.2 For upright type vacuum cleaners with an integral port for connection of above floor cleaning
tools, the hose shall be connected to this attachment port, whether the hose is permanently connected or
detachable, and the air intake at the end of the hose shall be used for this test condition. For other vacuum
cleaners, if the hose is permanently connected or the appliance cannot be operated without a hose
connected to the air intake, the hose shall be connected, and the air intake at the end of the hose shall be
used for this test condition. However, if agreeable to those concerned, a non-detachable hose may be
removed for this test, and a detachable hose shall remain attached if recirculation could occur.
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5.2.2.3 Mean wattage input is the mathematical average of the wattage input noted with the air intake
wide open and with the air intake completely blocked. All inputs shall be noted on an appliance operated
until thermal equilibrium with any detachable hose removed. The wattage input for the intake sealed
condition shall be noted 15 — 20 s after the intake has been completely closed off. The method of closing
shall not impose a mechanical load on the movement of a brush, if provided. If an appliance employs a
mechanical valve that operates under the blocked inlet condition, the valve shall be prevented from
functioning, unless it complies with the mechanical valve endurance test of 5.30.

5.2.2.4 If it is not possible to measure sealed suction due to the technology employed in the vacuum
cleaner, the alternative method using mean air flow described in 5.2.2.5 may be used. Examples of such
vacuum cleaners include those using electronics to provide continuous steady power, vacuum cleaners
employing automatic (not user controlled) performance booster functions, and vacuum cleaners designed
to shut off within 15 — 20 seconds of the air intake becoming sealed.

5.2.2.5 Usirlg a suitable air flow measuring instrument, measure and record the airflow (QFM) with the
vacuum cleaner air intake completely open. Airflow is considered to be zero with the, air intaje completely
sealed. The Mean Air Flow point is 50 % of the air flow measured with the Yacuum cleaner air intake
completely open. While monitoring the air flow, the vacuum cleaner air intake"is then redyced until the
average air flow point is reached, as measured with the air flow meter~as close to the pir intake as
possible.

5.2.2.6 A vdcuum cleaner intended for use with a motorized nozzle shall be additionally operated while
connected to @ motorized nozzle that is operated as described.in'$.2.4.

5.2.2.7 A vacuum cleaner employing a motor-driven dbrush (or similar device) shall bg additionally
operated on the test carpet described in 5.2.1.2. However, a vacuum cleaner employing a |motor-driven
brush (or similar device) intended for use on a hardsurface shall be tested on a previolsly polished
composition-tile floor. During operation, the product shall be moved forward and backward ¢n the carpet
simulating nofmal use. If a carpet height adjustment is provided, it shall be adjusted in accordance with the
instructions pfovided with the product to the Iowest position for the test carpet.

5.2.2.8 A vdgcuum cleaner that has proyision to be operated as a blower shall be additionally operated as
specified in 5)2.5.

5.2.2.9 A duyst extractor shall"be operated with the air intake completely opened. When the product
employs a flow-through type motor, where ventilating air is dependent on the working air flow, the product
shall be addit|onally tested'in accordance with 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
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 11.3.8, as applicable. Other
than as specified in 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 5.2.2.3.

5.2.3.2 If a central vacuum cleaner is marked in accordance with 11.3.10, provided with instructions in
accordance with 12.5.6 or provided with a means for connecting an outdoor exhaust and is marked in
accordance with 11.3.9, the exhaust piping shall be in place during the test described in 5.2.3.1.
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5.2.4 Motorized nozzles

5.2.4.1 A motorized nozzle shall be operated continuously with a vacuum cleaner attached until constant
temperatures are reached. While operating, the nozzle shall be moved forward and backward, simulating
normal use over a carpet as described in 5.2.1.2. If the motorized nozzle has a carpet-height adjustment, it
shall be adjusted in accordance with the manufacturer's instructions to the lowest position for the test
carpet.

5.2.4.2 For motorized nozzles intended as stand-alone devices, the input rating of the vacuum cleaner
providing air flow shall not be less than 750 W.

5.2.4.3 A motorized-nozzle

orized—nozzle a previously
polished conjposition-tile floor.

5.2.5 Blower cleaners

5.2.5.1 A blower cleaner and a vacuum cleaner that has provision to also operate as a blpwer shall be
operated with the air intake and exhaust completely open and without.a hose, fitting, of blower tube
connected, unless such hose, fitting, or tube is required to activate the blower operation. For fan appliance,
where the cgoling air is dependent on the working air flow, the appliance shall be additionally operated
with the tubg or accessory attached to result in the maximum air restriction. Operation shall [continue until
constant temperatures are attained for each condition.

5.2.5.2 A blower cleaner provided with a connector base ‘(totor-attachment plug cap) or a [power-supply
cord 457-mm (18-in) long or less shall be connected to'the source of supply using a 7.62-m (25-ft) long
cord set. Thg cord set shall be the minimum gauge size-for use with the product's rating.
5.2.6 Floornfinishing machines

5.2.6.1 Household type

5.2.6.1.1 Ef@ch 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 lopd for 1 h of
continuous operation, or untjl.constant temperatures are attained, whichever is less.

5.2.6.2 Household extraction type

5.2.6.2.1 Hpusehold extraction type carpet cleaners are tested while being moved simulating normal use
on carpet as|deseribed in 5.2.1.2. However, those intended for use on hard floors only, are [tested on the
hard floor as'speeifieaHn524-3-

5.2.7 General-use receptacles

5.2.7.1 For an appliance provided with general-use receptacle(s) in which the appliance and the
receptacles cannot be energized at the same time, the appliance shall be additionally operated with the
receptacles connected to a resistive load equal to the applicable total receptacle load value given in Table
4.9; see note b of Table 4.9.

5.2.7.2 Where the appliance and receptacles can be energized at the same time, the appliance shall be
operated with the receptacle(s) loaded with the intended ampere load; see 11.1.9.
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5.2.8 Vacuums with steam-cleaning attachments

5.2.8.1 For a vacuum with a steam-cleaning attachment, the normal load for the vacuum mode shall be
in accordance with 5.2.1 and 5.2.2, and the normal load for the steam-cleaning mode shall be in
accordance with 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 5.2.8.3.
The voltage to the motor operated part of the appliance shall be in accordance with 5.1.2. The appliance
shall be operated continuously, unless the appliance has a water reservoir that needs to refilled before
constant temperatures are obtained. Then the reservoir shall be refilled in accordance with the instruction

manual as often as needed until constant temperatures are obtained.

5.2.8.3 The
tested as spe
result in a cur

a) W,
voltag
applia

b) Vol
cleani

5.2.84
simultaneous
are obtained.
operated in e
mode of ope
temperatures

5.2.85 An
shunted out 0
reliable, and
defeated if to

If the vacuum can be operated in vacuum, cleaning mode and steam-cle
y, the appliance shall be operated in both mode simultaneously until constant femperatures

test voltage specified in 5.1.2 shall be adjusted to compensate for appliance
cified in 5.2.8, have an input less than the marked input. The test voltage shall b
rent or power input equal to one of the following, whichever results in the highes

125 / V)2 or W,,,(250 / V,,)> Where W,, is the marked input in watts ‘and Vm i
e, and 125 and 250 represent the maximum normal voltages of‘the system
nces are intended to operate.

tage increased to cause the current or wattage input te’be equal to the ma3
ng current or wattage rating.

If the vacuum cannot be operated in bothrmodes simultaneously, then the appli

ration shall be immediately initiatedy,and the appliance shall be operated (
are obtained.

Automatic temperature-regulating or -limiting control or other protective dey
f the circuit, unless the control has been shown, in accordance with 5.29 and Ta

s that, when
e adjusted to
input:

5 the marked
bn which the

rked steam-

aning mode

ance shall be

hch mode separately. After constant tempéeratures are obtained in the first modg, the second

ntil constant

ice shall be
ble 5.2, to be

unlikely to be defeated by the user. The control shall be considered to be U
ls are required to gain access to the control, or a positive stop is incorporated in

Table 5.2
Number of Cycles of Operation for Endurance Test

nlikely to be
the control.

Type of lpermostat

Automatically reset thermostat Manually reset thern;

ostat

Temperature-rplgl lating

A number of r\y(‘lo: eql livalent to 1000 haours To be made the si |hJim\t af sped

ial

of normal operation of the heater but not less | consideration.?
than 6000 cycles if a household appliance, or
30,000 cycles if a commercial appliance.
However, the test may be omitted if, with the
thermostat short-circuited, no temperatures
higher than the limits given in Table 5.3 are
attained during the normal-temperature test

of the appliance.

Temperature-limiting

A number of cycles equivalent to 100 hours of

1000 cycles under load and 5000 cycles

operation of the heating appliance under any
condition which causes the thermostat to
function, or 100,000 cycles, whichever is
greater. However, the test may be omitted if,
with the thermostat short-circuited, there is no

without load. However, the test may be
omitted if, with the thermostat short-circuited,
there is no evidence of risk of fire as
described in 5.10.4 during continuous
abnormal operation of the appliance.

Table 5.2 Continued on Next Page
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Table 5.2 Continued

Type of

thermostat Automatically reset thermostat

Manually reset thermostat

evidence of risk of fire as described in 5.10.4
during the continuous abnormal operation of
the appliance.

regulating and

Combination temperature-

100,000 cycles if, with the thermostat short-
circuited, there is evidence of risk of fire as
described in 5.10.4. If there is no evidence of
risk of fire under this condition, the thermostat
is to be tested as a temperature-regulating
thermostat (see above).

To be made the subject of spe

-limiting consideration.?

cial

each cycle will

2 If the operation of the thermostat controls the physical movement of a part of the appliance, the test shall be so ar

involve the complete normal operation of the appliance.

ranged that

5.2.8.6 The
softwood sur

5.2.9 Floor

5291 Afl
operation, th
the applianc
accordance

5.29.2 Flo
composition-

5.2.9.3 Flo
in5.2.1.2.

5294 Flo
test surfaces|

5.3 Leakag

5.3.1 Exce
tested in acc

a) Mo

steam-cleaning attachment shall be supported on two layers of whitetissu
face during the temperature test.

sweepers

por sweeper shall be operated on the test surfaces described in 5.2.9.2 — 5

b paper on a

2.9.4. During

e appliance shall be moved forward and backward endthe surface simulating
b has a height adjustment (e.g. carpet-height adjustment), the height shall b
vith the manufacturer's instructions to the lowest\position for the test surface.

br sweepers intended for use on a hard surface shall be tested on a previo
tile floor.

br sweepers intended for use on a-carpeted surface shall be tested on a carpet

br sweepers intended for-use on hard and carpeted surfaces shall be tested g
specified in 5.2.9.2 and 5:2.9.3.

e current

bt as specified'in 5.3.2, the leakage current of a single-phase cord-connected ag
brdance with 5.3.4 — 5.3.9 shall not be:

rethan 0.5 MIU for an ungrounded, 2-wire, portable appliance;

hormal use. If
e adjusted in

usly polished

as described

n both of the

pliance when

b) Mo

re than 0.5 MIU for a grounded, 3-wire, portable appliance;

c) More than 0.75 MIU for a grounded, 3-wire, stationary appliance employing a standard
attachment plug rated 20 A or less; or

d) More than that specified in 6.12 for an appliance marked to indicate that it employs double
insulation.

5.3.2 For a vacuum cleaner with steam-cleaning attachment that uses a sheath-type heating element,
while in the steam-cleaning mode and during heat-up and cool-down, the leakage current may exceed the
limits specified in 5.3.1, but shall not exceed 2.5 MIU during a period of 5 minutes beginning with the
moment the leakage current exceeds the specified limits. At the end of the 5 minute period, the leakage

current shall

not be more than the limits specified in 5.3.1.
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5.3.3 Leakage current refers to all currents, including capacitively coupled currents, that can be
conveyed between exposed conductive surfaces of an appliance and ground or other exposed conductive
surfaces of an appliance.

5.3.4 All exposed conductive surfaces shall be tested for leakage currents. The leakage currents from
these surfaces shall be measured to the grounded supply conductor individually as well as collectively
where simultaneously accessible and from one surface to another where simultaneously accessible. Parts
shall be considered to be exposed surfaces unless guarded by an enclosure considered acceptable to
reduce a risk of electric shock. Surfaces shall be considered to be simultaneously accessible when they
can be readily contacted by one or both hands of a person at the same time. These measurements do not
apply to terminals operating at extra-low voltages that are not considered to involve a risk of electric shock.

5.3.5 If a surface other than metal is used for the enclosure or part of the enclosure, the degkage current
shall be meagured using a metal foil with an area of 10 by 20 cm (3.9 by 7.8 in) in contaet with the surface.
Where the syrface is less than 10 by 20 cm (3.9 by 7.8 in), the metal foil shall be the.samg size as the
surface. The metal foil shall not remain in place long enough to affect the temperature of the appliance.

5.3.6 The measurement instrument shall be as described in UL 101, and if applicable, shall be set to
reaction modé¢. The measurement circuit shall be as illustrated in Figure 5:1.
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Figure 5.1

Leakage Current Measurement Circuits

MEASUREMENT
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Product intehded for connection to a 120-volt power supply, as illustrated above.
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Product intehded for connection to a 3-wire, grounded neutral power supply, as illustrated above.
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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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5.3.7 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 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.

5.3.8 The grounding conductor of cord-connected equipment shall not be connected to ground except
through the test meter.

5.3.9 For an appliance employing discharge-path resistors or ground connected radio-interference
capacitors e i i i

xfmmmmwmwmwﬁmm in4.2.5.7
the resistors @r capacitors shall be shorted one at a time during the test.

5.4 Leakagg current following humidity conditioning
5.4.1 A corg
conditioning
32.0+2.0°C

connected appliance shall comply with the requirements for leakage current,
for 48 h in moist air having a relative humidity of 88 +2 % at a room te
89.6 +3.6 °F):

b.3, following
mperature of

a) The appliance shall be at a temperature just above thectest chamber temperatufe when it is

placed in the humidity chamber;
b) Thg appliance shall remain in the humidity chamberfor 48 h;
c) Following this exposure, while still in the test.ghiamber, the sample shall be tested{unenergized

(that i, switch S1, open);

d) The
leakag

sample shall then be tested energized, except that the test may be discontinyed when the

e current has stabilized or decreased.

5.4.2 Thist
removed from

pst may be conducted in-the’ humidity chamber or immediately after the sample has been

the humidity chamber,

54.3 For a
capacitors ex
4.2.5.7, the re

h appliance employing discharge-path resistors or ground connected radig
cept Y1 or capacitors complying with UL 60384-14 and CSA E60384-14 as
sistors or capacitors shall be shorted one at a time during the test.

-interference
described in

5.5 Leakagp current'— Abnormal operating conditions

551
connected, vacuum cleaner or motorized nozzle shall not exceed 5.0 MIU.

Durina—and-after npnrn’rinn as described in 552 =555 the Innkngn current of a

rtable, cord

5.5.2 For each applicable operating condition in 5.5.3 and 5.5.4, each sample of the appliance shall be
tested for leakage current starting with the as-received condition. Following this, each sample shall be
subjected to each applicable operating condition as described in 5.5.3 and 5.5.4 while being monitored
continuously for leakage current. The power to the appliance shall be controlled by a remote switching
device. The leakage current shall be evaluated using the method described in 5.3.4 — 5.3.8.

5.5.3 Three samples of an appliance shall be subjected to the applicable operating condition in (a) or (b):
a) For an appliance having a rotating agitator, operation for 30 s with the agitator locked 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.
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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 or ground connected radio-interference
capacitors except Y1 capacitors complying with UL 60384-14 and CSA E60384-14 as described in 4.2.5.7,

the resistors or capacitors shall be shorted one at a time during the test.

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—-cutrent rofing nnrrnepnnr]ing to-that of the hranch circuit towhich the Qpplighce should be

connected. H
fuse shall no

5.6.2 To d¢
started three
temperature
representing
of an automa

5.6.3 Forth

a) Th
contin

b) Th

¢) The appliance is marked in accordance\with 11.3.5.

5.7 Rating

5.7.1 Exce
appliance sh

15 % when the equipment is-operated under normal load conditions, as described in 5.2.

5.7.2 Fora
shall not vary
the equipme
5.2.8.

lowever, a time-delay fuse may be used, as specified in 5.6.3. During the_fes
open or an overload protector provided as part of the appliance shall not tript

termine whether an appliance complies with the requirement in 5.6, the appli

at the beginning of the test. Each start of the motor shall be made und
the beginning of normal operation — the beginning of the normal operating cycl
tic appliance — and the motor shall be allowed to come to rest between successi

e testin 5.6.2, a time-delay fuse may be employedif all of the following are met:

e construction of the appliance or the naturecafits usage is such that it is like
ually on the same branch circuit after installation;

e appliance will start and operate normally on a circuit protected by a time-delay

bt as specified by 5.7.2 or 5.7.4, the input current in amperes (and watts, if so n
all not vary from the-miarked current (and wattage) rating by more than plus 10

vacuum cleaner with a steam-cleaning attachment, the input current (and watts,
from theymarked current (and wattage) rating by more than plus 5 % and mint
"t is ‘©perated under the steam cleaner attachment normal load conditions, as

lin 5.6.2, the

ance shall be

times under conditions of normal load as described in 5.2, with the appliance at room

ler conditions
e, in the case
ve starts.

ly to be used

fuse; and

narked) to the
% and minus

if so marked)
s 15 % when
described in

5.7.3 For a multifunction appliance, such as a vacuum-cleaner/motorized-nozzle combination, vacuum
cleaner-blower, or the like, the input shall be based on the highest load when tested under all applicable
conditions of normal load as described in 5.2.

5.7.4 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 (See 7.2) shall be tested under the applicable conditions of normal load as described
in 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 5.3. A
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protective device, such as a thermal or overload protective device, shall not cause the appliance to cease

normal opera

5.8.2 All values for temperature rises in Table 5.3 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).

tion during the test.

Table 5.3
Maximum Acceptable Temperature Rises

Materials and component parts °C (°F)
1. Varnished-clgth 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 fixed appliance in which 35 (63)
power-supply cpnductors are to be connected, including such conductors themselves, unless
the appliance i§ marked in accordance with 11.4.19
6. A surface uppn which a stationary appliance can be mounted in service, and surfaces\that 65 (117)
can be adjacen} to the appliance when so mounted
7. Class A (105]°C) insulation systems on coil windings of an ac motor having aframe
diameter of mote than 178 mm (7 in) and of a dc motor®®:
a) In an ¢pen motor and on a vibrator coil
THermocouple method 65 (117)
Rgsistance method 75 (135)
b) In a tofally enclosed motor
Thermocouple method 70 (126)
Rgsistance method 80 (144)
8. Class A (105]°C) insulation system on coil windings of an ac motor having a frame diameter
of 178 mm (7 in)) or less, of a universal motor, and on a vibrator coil®®:
a) In an gpen motor and on a vibrater coil
THermocouple or resistance method 75 (135)
b) In a tofally enclosed motor
THermocouple,or resistance method 80 (144)
9. Class B (130|°C) insufation, except as specified in Items 15 and 16°
Thermodouple method 85 (153)
10. Phenolic composition employed as electrical insulation or as a part the deterioration of 125 (225)
which would result in a risk of fire or electric shock®
11. Rubber insulated wire and cord® 35 (63)
12. Thermoplastic-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)

Table 5.3 Continued on Next Page
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Table 5.3 Continued

Materials and component parts °C (°F)
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)
Resistance method 115 (207)
17. Class B (130 °C) insulation systems on coil windings of an ac motor having a frame
diameter of mqre-thear+r8-mm-{Finrant-ofardemotordl
a) In anjopen motor
Thermocouple method 85 (153)
Resistance method 95 171)
b) In a t¢tally enclosed motor
Thermocouple method 90 (162)
Resistance method 100 (180)
18. Class B (130 °C) insulation systems on coil windings of an ac motor having a frafme
diameter of 178 mm (7 in) or less and of a universal motor®®:
a) In anfopen motor
Thermocouple or resistance method 95 (171)
b) In a tptally enclosed motor
Thermocouple or resistance method 100 (180)
19. Class A (105 °C) insulation systems on windings of a transfermer
Thermocouple method 65 (117)
Resistance method 75 (135)
20. Class F (145 °C) insulation systems on coil. windings of an ac motor having a frame
diameter of mdre than 178 mm (7 in) and of a.dd motor, and a universal motor®®
a) In anfopen motor
Thermocouple method 110 (198)
Resistance method 120 (216)
b) In a tptally encloséd.motor
Thermocouple method 115 (207)
Resistance method 125 (225)
21. Class F (135°C)insulation systems on coilwindings-of an-ac motor having aframe
diameter of 178 mm (7 in) or less, not including a universal motor® ®
a) In an open motor
Thermocouple or resistance method 120 (216)
b) In a totally enclosed motor
Thermocouple or resistance method 125 (225)
22. Class H (180 °C) insulation on coil windings of a-c motors having a frame diameter of
more than 7 in (178 mm), of a d-c motor, and a universal motor®
a) In open motors
Thermocouple method 125 (225)
Resistance method 135 (243)

Table 5.3 Continued on Next Page
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Table 5.3 Continued

Materials and component parts °C (°F)

b) In totally enclosed motors
Thermocouple method 130 (234)
Resistance method 140

23. Class H (180 °C) insulation on coil windings of a-c motors having a frame diameter of 7 in
(178 mm) or less — not including a universal motor — and on a vibrator coil®

a) In open motors

Thermocouple or resistance method 135 (243)
b) In tetety-enetosed-meoters
Thermocouple or resistance method 140 (252)

24. Switches, r¢lays, controls, thermostats, temperature limiters, supplementary protectors,
and similar confponents’

a) Fqgr switches approved to UL 61058-1 or CSA C22.2 No. 55 40 (72)
b) Fgr items approved to UL 61058 or CSA 61058-1-9
Without T rating 30 (54)
With T rating T-25 (T-77)
c) Fqgr other components without a temperature rating 35 (63)

& 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.

Item Additional Temperature Rise
Part A of Item 7 and Item 14, 15°C (27 °F)
Part A of Item 8 5°C (9°F)
Part A of ltem.15 20°C (36 °F)
Part A of item 16 10°C (18 °F)

Provided that tHe temperature rise of the coil, as measured by the resistance method, is not more than that specifieq in the table.
See 5.8.5.
® This is the diapneter, measured in the plane ofthe laminations, of the circle circumscribing the stator frame, excluding lugs, fins,
boxes, and the |ike used solely for motor mouhting, cooling assembly, or connection.

® The limitationg on phenolic composition‘and on rubber and thermoplastic insulation do not apply to compounds thdt have been
investigated anfl found to be acceptable for a higher temperature.

4 For an electrolytic capacitor thahis integral with or attached to a motor, the temperature rise on insulating material integral with
the capacitor enclosure shall,aot be more than 65 °C (117 °F).

¢ A capacitor thpt operates at a temperature rise of more than 65 °C (117 °F) may be judged on the basis of its markpd
temperature lirit.

fThe temperatyre. limit does not apply if the component has been evaluated to a higher temperature or the polymeri¢ enclosure
material of the compotiet rasaRHvalte h;yhcl thanthe-meastred tclllpcl attre-andthe-device opet atesnormatt during the

test while at the measured temperature.

5.8.3 If an appliance incorporates a reel for the power-supply cord, one-third of the length of the cord
shall be unreeled for the temperature test.

5.8.4 Thermal equilibrium or constant temperature shall be considered to exist when three successive
readings, taken at intervals of 10 % of the previously elapsed duration of the test, but not less than 5-min
intervals, indicate no increase.

5.8.5 Coil or winding temperatures shall be measured by thermocouples or by using the change-of-
resistance method. For a thermocouple-measured temperature of a coil of an alternate-current motor
having a diameter of 178 mm (7 in) or less and a universal motor, the thermocouple shall be mounted on
the integrally applied insulation on the conductor. For any other motor, the thermocouple may be applied
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on the outer surface as a wrap that is not more than 0.8-mm (1/32-in) thick and consists of cotton, paper,
rayon, or the like — but not of asbestos or similar thermal insulation.

5.8.6 Thermocouples shall consist of wires not larger than 24 AWG (0.21 mm?) and not smaller than 30
AWG (0.05 mm?). When thermocouples are used in determining temperatures in electrical equipment, it is
common practice to employ thermocouples consisting of 30 AWG (0.05 mm?) iron and constantan wire
and a potentiometer-type instrument; and such equipment shall be used whenever referee temperature
measurements by thermocouples are necessary. The thermocouple wire shall conform with the
requirements specified in the Tolerances on Initial Values of EMF versus Temperature tables in ASTM
E230/E230M.

5.8.7 In usiﬁwwwmmﬂwwmmn of the test.
The temperature rise of a winding shall be calculated from the formula:

Ar=§(k+rl)—(k+r3)

Where:
Atis the temperature rise in °C;
R is the resistance of the coil at the end of the test in ohms;
ris the resistance of the coil at the beginning of the testin 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 2B4.5 for copper, 225.0 for electrical conductor grade (EC) aluminum. Values of the constant k
for otlher grades shall be determined.

5.9 Severeloperating conditions
5.9.1 Extrgme operating voltage

5.9.1.1 Thqg appliance«shall be operated under conditions of normal load, as described|in 5.2, while
connected td the extrémre operating voltages (high and low) specified in Table 5.4. The normal load shall
be establishgd at the-test voltage specified in Table 5.1, then the voltage is adjusted for extrgme operating
voltage. Dur|ng:the test, temperatures shall be monitored on the motor. As a result of this operation,
temperatures @n) motor insulation shall not exceed those specified in Table 5.3 plus an adgitional 20 °C
(36 °F) rise.

Table 5.4
Extreme Operating Voltages

Test voltages, V

Appliance rating, V Low High
110-120 104 127
200 - 208 187 220

220 -240 208 254
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5.9.2 Central vacuum cleaners — Blocked and open inlet

5.9.2.1
windings of a

a) 140
b) 165
c) 190
d) 215

Class A (105) insulated motor shall not exceed:
°C (284 °F) for Class A (105) insulated motors;
°C (329 °F) for Class B (130) insulated motors;
°C (374 °F) for Class F (155) insulated motors; or

°C (419 °F) for Class H (180) insulated motors.

A central vacuum cleaner shall be operated as described in 5.9.2.2. The temperature of the

59.22 To

be installed ahd operated as described in 5.2.3, except that the air intake shall be firstly;.comp
off and, secondly, completely open.

5.10 Abnor
5.10.1

5.10.1.1 Eq
conditions sp

5.10.1.2 Op)
fire or electrig
the following:
a) Igni
b) The
c) An
acces
d) Fol
streng
5.10.1.3 Fo
to a supply ci

softwood surf

Genéral

termine whether a central vacuum cleaner complies with the requirement in'5,

mal operation

Lipment shall not cause a risk of fire or electric shock*when operating under f{
beified in 5.10.2 -5.10.8.

eration under the abnormal conditions specifiedin 5.10.2 — 5.10.8 shall not res
shock. A risk of fire or electric shock shallbe considered to exist if the test res

tion of the cheesecloth or the tissue'paper;
3 A fuse connected to earth-ground opens;

opening is developed_in the overall enclosure that is larger than those
5ibility requirements as covered by accessibility to live parts, 4.2.5; or

owing the applieable abnormal condition(s), the appliance does not comply wit
th test, 5.11.

the abnormal operation tests specified in 5.10.2 — 5.10.8, the appliance shall
rcuit protected by a 30-A time-delay fuse. It shall be placed on a white tissue p
ace. A single layer of cheesecloth shall be draped loosely over the entire prod

9.2.1, it shall
letely closed

he abnormal

ult in a risk of
ults in any of

permitted by

h the electric

e connected
bper covered
Lict. Exposed

noncurrent-ca

revana—raatial-naet bhall kb Be ol P I PEPVPCRTEP= I | SRV =Y 2N nontioaa A
Ilyllly o wdn paito ofidiln v LuUTmicutocu tu ©artri HI\JUIIU LIII\JUHII A JTAVTIVTTIUNTTIC UT

ay 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.

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. 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.
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5.10.2.2 The electric strength test specified in 5.11 need be conducted only after the last abnormal
operation test unless it is necessary to replace components after conducting the other tests.

5.10.3 Sho

5.10.3.1

rted electrical contact test

To determine compliance with 5.10.1, the electrical contacts located on the underside of an

electrical attachment shall be short-circuited, and then connected to the appliance as intended, before the
appliance is energized. After the short-circuit is made, the appliance shall be energized.

5.10.4 Vacuums with steam-cleaning attachment — Abnormal dry operation

51041 T
automatic te
5.2.8.5, until
be defeated.

5.10.4.2 U
continuous o

5.10.4.3 In
if there is an
the product
placed.

5.10.4.4 In
5.10.4.1, thdg
measured beé

< vaouuullt, vvh;:c ;II thU OtUGIII b:call;lly IIIUdU, oha“ bc upclatcd dly bulltillu
mperature controls or protective devices shunted out of the circuit, except'a
ultimate results. If provided, low water sensing circuits not evaluated for(reliab
As a result of this test, the appliance shall not increase the risk of fire or electric

less otherwise indicated, the test shall be conducted in accordance-with 5.2.8. |
peration for 7 h will be necessary to determine the ultimate result,

addition to compliance with 5.10.1.2, the appliance shall be considered to involy
y emission of flame or molten metal, other than drops.6f melted solder, or if th
Fesults in the glowing or flaming of combustible ¢material upon which the prg

addition to compliance with 5.10.1.2, after‘having been subjected to the abr
appliance shall be considered to involve a risk of electric shock if the leg
tween an accessible part and ground;is exceeds 5 MIU. The liquid container

usly, with all
5 specified in
lity shall also
shock.

N most cases,

e a risk of fire
p operation of
duct may be

ormal test in
kage current
shall be filled

with the harg-water solution described in 5.12:4.2 in the intended manner, prior to the leakage current

measuremer

and the leakage current shall be measuredtas quickly as possible thereafter.

5.10.5 Flog

51051 A
armature. T
determined.

5.10.6 Printed wiring boards

t. Water in an amount equal to the capacity of the container shall be poured intd

r sweepers

floor sweeper shall be operated under the abnormal condition of a stalled-rg
ne floor sweeper shall be operated continuously until the ultimate result
n most casés; continuous operation for 7 h will be necessary to obtain the ultimsg

the reservoir

tor or stalled
5 have been

b

te results.

5.10.6.1 T

$ ol A ribad
O ICOoICU Ao UTOUITUTU

in 5.10.6.2 —

5.10.6.4.

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 5.1. A foil trace shall be short-circuited to each of its adjacent traces
that do not have the spacing specified in Table 4.11 one at a time.

5.10.6.4 The test shall be continued for 1 h or until one of the conditions described in 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 h
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no condition described in 5.10.1.2 (a) — (c) occurs, but indications are that such a condition could
eventually occur, the test shall be continued until ultimate results are obtained (usually 7 h).

5.10.7 Motorized nozzles intended as stand-alone equipment

5.10.7.1

Motorized nozzles intended as stand-alone equipment shall be connected to the voltage supply

with a 1.82 m (6 ft), 18 AWG SVT power cord with an additional resistance of 7.5 Q in series, with each
supply lead and operated with the agitator locked.

5.10.8 Ash vacuum cleaners

5.10.8.1 Th
switched off.

5.10.8.2 Th
paper balls. 1
120 g/m?ina
sides of 10 cr

5.10.8.3 Th
top layer. Aftq

5.10.8.4 Th
after the clos
shall be done

5.11 Electri

5111 Ana
sinusoidal po
ateston ag
reached durirn

a) Be

b) Be
hp, or

lo 1 + ol £ ' H s 4o H 4 '
o dollT vavtuullt vicdallCl 1o propalrcu 1Ur Upclrativll auut.nunly W UIc 1miotrucuurt

b empty container of the ash vacuum cleaner is filled up to 2/3 of its useable
he paper balls are made out of crumpled sheets of A4 copy paper’'having a w
ccordance with ISO 216. Each paper shall be crumpled to a size that'it fits into g
.

b paper balls are ignited with a burning paper strip positioned in the center of th
r 1 min the container is closed and kept in this position\intil steady conditions ar|

b test is repeated with a new sample but with :all suction motors switched on
ng of the container. If the ash vacuum cleanerhas a control for air flow adjustn
with minimum and maximum air flow settings’

ic strength test

bpliance shall withstand for 1 min without breakdown the application of a 60-H
ential between live parts and dead metal parts — or between live parts of opposi
apacitor as mentioned in (¢) — with the appliance at the maximum operating
g intended use. Other than as specified in 5.11.3, the test potential shall:

1000 V for an appliance employing a motor rated 1/2 hp (373 W output) or less;

1000 V plus.twice the rated voltage for an appliance employing a motor rated n
except asspecified in (d), an appliance applied directly to persons or supported

of a pgrson;

c) Be

10007V, or 1000 V plus twice rated voltage — depending upon the value of the

for use, but

volume with
eight of 70 —
cube having

e paper balls
e reached.

immediately
hent, the test

z essentially
te polarity for
temperature

nore than 1/2
by the body

test potential

applie
interfe

10 the appliance a5 a whole — between the terminals of a CapaCiIOF us
rence elimination or arc suppression;

ed for radio-

d) Be 2500 V for a wet pick-up appliance that is supported by the body of a person but not solely
hand held; and

e) Be as specified in electric strength test, 6.13, for an appliance marked to indicate that it employs
double insulation.

5.11.2 For applying 5.11.1 to motors not rated in horsepower, reference shall be made t0 4.15.1.12.

5113

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


https://ulnorm.com/api/?name=UL 1017 2025.pdf

MARCH 26, 2025 CSA C22.2 No. 243:25 ¢ UL 1017 95

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.

5.11.4 To determine whether an appliance complies with the requirements in 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 5.11.4, a 500 VA or larger capacity transformer need not be

used if the tr

nsformer is provided with a voltmeter {0 measure directly the applied output pot

ential.

5.11.6 For
capacitors e
or radio intg
secondary ci
or at the grod

5.12 Resis
5.121 Wat

51211 An
be tested as

a)Du

b) Aft

5.121.2 To

an appliance employing discharge-path resistors or ground connected~radi
cept Y1 capacitors complying with UL 60384-14 and CSA E60384-14 as descril

rcuits, the connection shall be open-circuited at the point of attachment to the a
nd connection.

fance to moisture
Br spray

outdoor use appliance that is not marked as*specified in item 3, 5, or 11 of T3
described in 5.12.1.2 and 5.12.1.3:

Fing and after the test:
1) There shall be no wetting of any electrical component; and
2) No water shall enter a.compartment housing field-installed wiring; and

br the test:

test, except that the test shall be discontinued when the leakage current stabili

2) An appliance shall comply with the electric strength testin 5.11.

determine whether a vacuum cleaner complies with the requirements in 4.2.3.5

b-interference
edin4.25.7,

rference capacitors connected to ground, or connected betweenjprimary and accessible

ccessible part

ble 11.1 shall

1) A cord-connected appliance shall comply with the requirements in 5.3, leakage current

ves; and

and 5.12.1.1,

the applianc¢ shall be mounted under the apparatus described in

5.12.1.3 and subjected to

A water spray

for 1 h while operating and T h while not operating.

5.12.1.3 The water spray apparatus shall consist of three spray heads constructed in accordance with
the details illustrated in Figure 5.2 and mounted in a water supply pipe rack as illustrated in Figure 5.3. The
water pressure shall be maintained at each spray head at approximately 34 kPa (5 Ibf/in?). The 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.
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Figure 5.2
Spray Head

ASSEMBLY?

. BODY
( 38-1/2° I‘ Bl = C-ef 1/2" TAPERED PIPE

e
NS
e
: “

(MAX) | A

H (DRILL THRU)

3 HOLES - T (DRILL THRY)
SPACE 120
)

R (DRILL TO DEPTH
| REQUIRED FOR THROAT)

Vi
J— V (HEX. OR ROUND
L BAR STOCK)

U (DRILL THRU) L=

f—

3 - SQUARE SECTION SLOTS - W WIDE x G DEEP - SPACE 120° -

60° HELIX - LEADING EDGES TANGENT TO RADIAL HOLES
RT100C

Item mm (in) Iltem mm (in)
31.0 (1-7/32) N 0.80 (1/32)
B 11.0 (7/16) P 14.61 (0.575)
Cc 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)
@ 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 5.3
Spray Head Pipe Rack
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\\ \\\ N / ! D | E.I
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SIDE VIEW ‘\
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RT101B
Item mm (in)
710 (28)
B 1400 (55)
C 55 (2-1/4)
D 230 9)
E 75 (3)
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5.12.2 Wet pick-up

5.12.2.1
conditioning:

a) The

A wet pick-up appliance shall be conditioned as described in 5.12.2.3 and 5.12.2.5. After the

re shall be no obvious wetting of any uninsulated live part (see 5.12.2.2);

b) No water shall enter a compartment housing field-installed wiring;

c) The

appliance:

1) If grounded:

5.12.2.2 Ob
component th
of water or flu

51223 A\
The hose ena

a) An
includ

b) An

it has
exhau

c) An

for 5 min after it begins te’discharge water.

51224 Du

a) 140

i) After the conditioning, shall comply with the electric strength test spéec

ii) If cord connected, during and after the conditioning, shall mot’' ha
current of more than 5.0 MIU when tested as described in 5.3;

2) If double insulated, shall comply with the leakage current®and electric
specified in 6.12.1 and 6.19.

vious wetting signifies wetting by a stream, spray, jor ‘dripping of water or
at obviously will be repeated during each test, but does not signify wetting by r
id that may wet the component by chance.

vet pick-up appliance shall be operated while picking-up water as specified in
shall be immersed in the water. A float, if provided, shall be defeated:

appliance that discharges water inter;a compartment that contains electrical
ng the motor windings, shall be operated for 5 min after it begins to discharge w

appliance other than as specified’in (a) and that is provided with a float shall be g
picked up as much water-as-its capacity permits as evidenced by water discha
st (or other) opening; or

bppliance other than:as specified in (a) and that is not provided with a float shal

°C (284 °F) for Class A insulated motors;

b) 16

°C (’290 °|:) for Class B insulated motors;

c) 190

d) 215

°C (374 °F) for Class F insulated motors; or

°C (419 °F) for Class H insulated motors.

a

Fing the tests of 5.12.2.3, the temperatures of the motor winding shall not exceeq:

fied in 5.11;

e a leakage

strength test

fluid on the

andom drops

), (b) or (c).

components,
hter;

perated until
rge from the

be operated

5.12.2.5 A wet pick-up appliance employing double insulation shall be subjected to the two additional wet
pick-up test conditions described in (a) and (b).

a) The appliance shall be operated as described in 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 be picked up in a manner to promote sudsing. The test shall also be terminated if the float
operates 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 a level above
the top of the appliance until it has picked up its maximum capacity. The appliance shall then be
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de-energized (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 lifting the pick-up hose up out of the water.
Operation shall be continued until water ceases to discharge through the exhaust opening.

5.12.2.6 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 5.12.2.7 or 5.12.2.8, respectively:

a) There shall not be obvious wetting of any uninsulated live part or film-coated wiring (see
5.12.2.2); and

b) Th

51227 A
filled with wa
that the nozz

b appiiance:

1) Shall not have a leakage current of more than 0.5 MIU when tested @s'de
during and immediately after operation; and

2) Shall comply with the electric strength test specified in 5.11 afteroperation.

ter so that a depth of 3.2 mm (1/8 in) of water is maintained. The vessel shall b
e moves about freely; and the motorized nozzle shall be operated:

a) Without a vacuum cleaner attached for 15 min; and

b) Wi
holds|

5.12.2.8 An
with water sd

or for 5 min, whichever occurs sooner.

appliance of the type specified in 542.2.6 shall be operated in a flat-bottome
that a depth of 3.2 mm (1/8 in) of water is maintained. The vessel shall be of a

the appliance moves about freely, and:

a) Fo
vacul

 an appliance with the provision for the operation of a driven brush without op
m motor:

scribed in 5.3

motorized nozzle of the type specified in 5.12.2.6 shall be operated in a flat-boftomed vessel

e a size such

h a vacuum cleaner attached until the appliance has picked up as much water as its capacity

0 vessel filled
5ize such that

eration of the

1) The driven brush shall be operated for 15 min; and

2) The complete appliance shall be operated until it has picked up as much water as its
capacity_holds or for 5 min, whichever occurs sooner; and

b) Fo
min. 7
filled

emptying shall not be included in the 20 min of appliance operation..

- an appliance other than as specified in (a), the complete appliance shall be operated for 20
(1/8-in) level. When the liquid container is
i f ime needed for

5.12.3 Cord reel wetting

5.12.3.1 An appliance, such as a wet pick-up vacuum cleaner, that employs a cord reel shall be
conditioned as described in 5.12.3.2. The appliance shall comply with 5.12.2.1 (a) and (c).

5.12.3.2 A solution consisting of low-sudsing detergent and room temperature water in the amount of 5
g/L shall be placed in a shallow container to a depth of 12.7 mm (1/2 in) minimum. The power supply cord
of the appliance shall be fully extended, and the entire length of cord that can contact the floor shall be
placed in the container. The cord shall be oriented such that it does not interfere with the normal retraction
process. The cord shall then be retracted back into the cord reel housing as intended. This procedure shall
be repeated four times for a total of five complete tests. The attachment plug cap (including the blades)
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shall be dried with a soft cloth to remove any surface moisture before conducting the leakage current and
electric strength tests.

5.12.4 Overflow

5.12.4.1 An appliance that employs a liquid reservoir intended to be filled by the user shall be
conditioned as described in 5.12.4.2, unless the reservoir must be removed from the appliance to be filled.
During and after conditioning, the appliance shall comply with 5.12.2.1. The test shall be conducted with
the control switch in the on position and switch S1 from Figure 5.1 open.

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 i } i wred-into the liquid

Additional solution equal to 15 % of the capacity, but not more than 0.47 L (1 pint), shallithg
into the reseryoir.

5.12.5 Flooding of live parts

51251 Th
damage of a

terioration or
all not cause
coated wiring
ts operation.

b malfunction of a timer switch, a float, or a pressure-operated’switch, or the dg
bart of rubber or similar material, such as a boot, diaphragh, seal, or gasket, sh
flooding of the electrical components or obvious wetting of any uninsulated live part or film-
(see 5.12.2.2)); of an appliance that employs water or other elecirically conductive liquid in

The appliance shall comply with 5.12.2.1.

51252 To
deterioration
removed com
diaphragm, s
described in 2

determine whether an appliance complies with the requirement in 5.12.5.1 with respect to the
or damage of a part, such as a boot, diaphragm, seal, or gasket, such a part shall be
pletely and the machine operated as-in"'normal operation. However, a part, su¢ch as a boot,
pal, or gasket, not subject to flexing and also for use with water or a proprig¢tary fluid as
.2, is not required to be removed’if the part complies with 5.12.5.4.

such as that
shall not be

5.12.5.3 With reference to 5.12.5.1,and"5.12.5.2, infrequent motion of small amplitude,
experienced fluring normal operation*by a diaphragm covering a pressure-sensitive switch,
considered td constitute flexing.

5.12.5.4 Tol|determine compliance with 5.12.5.2 for parts for use with water or a proprieta
samples of g part, suchsas'a boot, diaphragm, seal, or gasket, shall be subjected to eaq
condition as described.in Table 5.5. After the conditioning, the material used shall retain 50 %

y fluid, three
h applicable
of its original

tensile strength and‘elengation. The tensile strength and elongation test shall be conducted

accordance

with UL 157.

percent elondation and tensile strength, the part shall be subjected to a visual examination.

i
oweyver, if a part (such as a boot, diaphragm, seal, or gasket) is too small to determine the
he part shall

not harden, deform, melt, or otherwise deteriorate to a degree that will adversely affect the sealing

properties.
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Table 5.5
Artificial-Aging Tests

Temperature on component
during normal temperature test

Artificial-aging procedure

More than

60 °C (140 °F) or less®

60 °C (140 °F) or less
61—90 °C (142 — 194 °F)

Immersion for 168 h at 70 +1 °C (158 +1.8 °F) in a solution consisting of three

60 °C (140 °F)? Immersion for 168 h in a boiling solution consisting of three times the recomm

concentration of the proprietary fluid to which the component is exposed
Air oven aging for 70 h at 100 +2 °C (212 +3.6 °F)
Air oven aging for 168 h at 121 £1 °C (250 £1.8 °F)

recommended concentration of the proprietary fluid to which the component is exposed

times the

ended

91-105 °\|, tHe6=224+F)

A . P ’ 4 40 22l o
AITOVETT aying 1or Too 1rdt ToU I U (277 I T.0 1T7)

2 If the part is dubjected to water only in its operation, the part need not comply with the immersion conditioning:

5.12.6 Tipd

51261 A
described in

ver

wet pick-up vacuum cleaner employing double insulation shall be subjecteq
5.12.6.4, 5.12.6.5, and 5.12.6.6. As a result of the tests:

a)Th

b) Th
applig

bre shall not be obvious wetting of any uninsulated liveqarts (see 5.12.2.2);

e leakage current shall not exceed 5.0 MIU during and after the condition
nce is tested as specified in leakage current, 5.3;and

c) The appliance shall comply with the electric strehgth test, as specified in 6.19.1(b).

5126.2 A
person and
result of the

a)Th

b) Th
applia

c) Th
acces

5126.3 A
hand shall b

Losts :

et pick-up appliance that is provided with grounding and that is supported by
t solely hand held shall be subjected to the tests in 5.12.6.4, 5.12.6.5, and §

to the tests

ng when the

the body of a
12.6.6. As a

bre shall not be obvious wetting of any uninsulated live parts (See 5.12.2.2);

e leakage current shall not exceed 5.0 MIU during and after the condition
nce is tested as specified in leakage current, 5.3; and

e appliancetshall comply with the electric strength test, 5.11, between i
sible nongurrent-carrying metal.

vet pick-up appliance that is provided with grounding and that is completely su
subjected to the tests described in 5.12.6.5. As a result of the tests:

ng when the

e parts and

bported in the

a) There shall not be obvious wetting of any uninsulated live parts (See 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, 5.3; and

c) The appliance shall comply with the electric strength test, 5.11, between live parts and
accessible noncurrent-carrying metal.

5.12.6.4 A float shall be defeated. The appliance shall be operated continuously picking up water until
the container is filled to maximum capacity. The appliance shall then be de-energized (not disconnected)
and tipped over for 30 s. The tipover shall consist of placing the appliance to rest on its side
(approximately 90°). It shall then be returned to its upright position and energized for 30 s drawing in air
only. This procedure of filling to capacity, tipping over, and uprighting shall be repeated for a total of four
times, tipping in a different direction each time.
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5.12.6.5 The test described in 5.12.6.4 shall be repeated (four tips) but with the following changes:

a) The appliance shall be allowed to continue to operate (remain energized) when tipped over, with
the hose removed from the water supply; and

b) The cleaner shall be tipped for a period of 5 s.

5.12.6.6 A backpack-type body supported appliance shall be subjected to two additional tipover
conditions. The tests described in 5.12.6.4 and 5.12.6.5 (not operating and operating) shall be repeated
with the sample being tipped 180°.

5.12.6.7 A new appliance may be used for each of the tipovers described in 5.12.6.4, 5.12.6.5, and
5.12.6.6. If the same appliance Is used for all conditions, disassembly for the examination for wetting of
live parts, as fnentioned in 5.12.2.1(a) need only be made following the final tipover.

5.12.7 Wet scrubbing

5.12.7.1 After the test specified in 5.12.7.2, a household floor finishing machine shall comply with (a) —
(c):

a) Thdre shall be no obvious wetting of any uninsulated live part'(see 5.12.2.2);
b) No water shall enter a compartment housing field-installed wiring;
¢) Thg machine:
1) If grounded:
i) After the conditioning, shallcomply with the electric strength test, 5.11]

ii) During and after the<ganditioning, shall not have a leakage current pf more than
0.5 MIU when tested as described in 5.3; and

If double insulated, shall’'comply with the leakage current test, 6.12, and elegtric strength
test, 6.19.1(b).

5.12.7.2 A household use floor finishing machine intended for floor scrubbing shall be opgrated for 15
min in a flat-pottomed centainer filled with water to a depth of 3.2 mm (1/8 in). The contginer shall be
sufficiently lafge so thatd¢he product can move freely.

5.12.8 Polymeric fluid-handling components

5.12.8.1 General

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 5.12.8.1.2. The test shall be conducted with the
appliance unenergized and connected to the supply circuit, and then energized and operated under
normal load conditions. Separate samples may be used for the unenergized and energized normal load
conditions. 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. (See 5.12.2.2);

b) No water shall enter a compartment housing field-installed wiring; and

c) The appliance:
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1) If grounded:

i) If cord connected, during and after the conditioning, shall not ha
current of more than 5.0 MIU when tested as described in 5.3, excep

shall be discontinued when the leakage current stabilizes or for a min

minutes after the conditioning.

ve a leakage
t that the test
imum of five

ii) After the conditioning, shall comply with the electric strength test specified in 5.11;

or
2) If double insulated:

i) If cord connected, during and after the conditioning, shall comply wit|

the leakage

5.12.8.1.2

complies wit
can result in
diameter of |
diameter of
capacity with
flows out. Th
during intend
to the output

5.12.8.1.3
water, and cq

5.12.8.1.4
with a propri
See also 2.2

5.12.8.1.5

come in con
reservoir sha
a hard surfag
care to ensu

current test specified in 6.19 (applying 6.12.1, 6.12.2, and 6.12.4){e
test shall be discontinued when the leakage current stabilizes or. for
five minutes after the conditioning.

ii) After the conditioning, shall comply with the electric strength test spe

Except as specified in 5.12.8.1.3 and 5.12.8.1.4, to determiné,if’an appliance U
N 5.12.8.1.1, a 6.4-mm (1/4-in) diameter hole shall be drilled in the PFHC in any
the solution reaching a live part, film-coated wire, ar insulation. For tubing V
bss than 6.4 mm (1/4 in), the size of the hole drilleddinythe tubing shall be equa
he tubing. The hole shall then be plugged and the/reservoir shall be filled to §
the solution described in 5.12.4.2. The plug shall*then be removed so that all g
e component shall be in its intended position ‘and the appliance shall be in the

of a pump and the pump itself, the pump, shall be operated until the reservoir is ¢

For a household extraction-type floor cleaning machine, a PFHC intended for
mplying with 5.12.8.2 is not subjected to the test 0f 5.12.8.1.2.

For a household extraction=type floor cleaning machine, a PFHC intended to
btary fluid and complying with 5.12.8.2 and 5.12.8.3 is not subjected to the test
12.2.7(i), and Table-11.1, ltem 16.

n the application of 5.12.8.1.2 for a PFHC used in the fluid recovery system

tact with the fluid until the recovery operation, the test shall be conducted a
Il be filled)to 50 % of its capacity with the test solution. The sample shall then b
e spraying down the test solution and picking it up until the half tank of solution i
e the‘maximum amount of fluid put down is picked back up through the recover

FPNS AL

cept that the
B minimum of

cified in 6.19.

sing a PFHC
location that
vith an inside
to the inside
0 £5 % of its
f the solution
position that

ed use allows maximum exposure to the solution. For a component, such as tubing, attached

mpty.

use only with

be used only
of 5.12.8.1.2.

that does not
5 follows: the
b operated on
5 used, taking
y system. For

the recovery

le—fall FY narabaon—thaet+mit ahall ba A Barctzadl na-th P H at
AT, I\JIIUVVIIIy o UpTraturt, Uurc urit orfiail oo UtT UIIUIHILUU diu ure Crire CUTTt

in the tank shall be permitted to flow.

ent recovered

5.12.8.1.6 An attachment intended to facilitate a cleaning operation with liquid and intended to be stored
on the appliance, shall be placed on the appliance in the intended storage position(s) during the test of

5.12.8.1.2.

5.12.8.2 PFHC used in household extraction-type floor cleaning machines — Mold stress and
impact testing

5.12.8.2.1

With reference to 5.12.8.1.3 and 5.12.8.1.4, if deterioration, breakage, or the like of a PFHC

can result in the risk of fire or electric shock, samples of the PFHC shall be subjected to the following tests.
As a result of these tests, there shall be no leakage such that the appliance does not comply with the
requirements of 5.12.8.1.1.
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a) One sample shall be subjected to the mold stress-relief distortion test as described in 5.21.3;

and

b) One sample shall be subjected to an impact test as described in 5.19.2 or 5.19.3, as follows:

applia
to eac

5.12.8.2.2
placedinitsi
allows maxim
described in §
the conditioni
the appliance
equivalent ex

5.12.8.2.3 A
leakage currg
The PFHC sk

1) For a floor-supported appliance, the impact test shall be as described in

5.19.3 if the

PFHC location 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 descri
with the component in its intended position.

pact test described in 5.19.2 shall be conducted on the reservoir separ:
ce with the reservoir filled to maximum capacity, or to its fill line, if provided, wi
drop.

determining compliance with the requirements specified in 5.12:8:11.1, the P
tended position. The appliance shall then be placed in the position‘that, during i
um exposure to the fluid. The reservoir or tank shall be filled to"its capacity wit
.12.4.2, and a pump, if provided, shall be operated until the\reservoir or tank is
hg, the test sample is deformed and cannot be properly,placed in its intended p,
, the conditioned PFHC may be placed in a simulated appliance test sample
bosure to the fluid.

fter the mold stress and impact tests, the eyaluation of 5.12.8.2.2 is not requ

all be filled with water to its maximumscapacity for a period of five minutes, a

leakage detefmined by observation.

5.12.8.3 PF
proprietary f

5.12.8.3.1 F
5.12.8.3.1.1

use only with
subjected to
comply with

5.12.8.3.1.2

HC used in household extraction-type floor cleaning machines for use only
uids — PFHC conditioning

eservoir, tank, tubing,-and similar

With referenceé to 5.12.8.1.4, if deterioration, breakage, or the like of a PFHC
a proprietary fluid can result in the risk of fire or electric shock, samples of the P
e conditioning described below. As a result of the conditioning and tests, the af

ttlre requirements of 5.12.8.1.1 (a) and (c).

bed in 5.19.2

>mptying, the
bte from the
h water prior

FHC shall be
ntended use,
the solution
mpty. If after
psition within
hat provides

ired and the

nt and electric strength tests are not required if there is no water leakage from the PFHC.

nd any water

y with

intended for

FHC shall be
pliance shall

12.5.2, three

Except for a part such as a boot, diaphragm, seal or gasket complying with 5

samples of the PFHC shall be subjected to the one of the following tests:

a) The cycled fluid conditioning specified in 5.12.8.3.1.6;

b) The static fluid conditioning specified in 5.12.8.3.1.7;

¢) The boiling immersion conditioning specified in 5.12.8.3.1.8; or

d) The immersion conditioning specified in 5.12.8.3.1.9.

5.12.8.3.1.3 The test fluid shall be a solution consisting of three times the recommended concentration of
the proprietary fluid in water or, for a part containing only the proprietary fluid during normal operation, the
test solution shall consist of 100 % proprietary fluid. Except as specified for 5.12.8.3.1.8, 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). If more than one fluid is recommended, the fluids with
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the highest pH, lowest pH, highest d-limonene, and highest organic solvent (including d-limonene)
available for a given machine shall be employed.

5.12.8.3.1.4 If more than one fluid is recommended, a single pH solution may be employed if the fluids
with the highest and lowest pH are between 6 and 8.5 (representing the normal pH in ground water). For
example, testing only the highest d-limonene content solution meets the intent of this requirement if all the
recommended fluids exhibit pH's between 6 and 8.5 and do not contain higher organic solvent content.
Similarly, testing only the highest organic solvent content (including d-limonene) solution meets the intent
of this requirement if all of the recommended fluids exhibit pH's between 6 and 8.5.

5.12.8.3.1.5 The heated test fluid shall be pumped through the PFHC using a cycle time of ON (fluid
flowing) for i i i i the pressure
subjected to during normal operation. The PFHC may be tested in its intehded position
the appliance. The test shall be conducted to allow maximum exposure-of-the test fluid to
the PFHC sUrfaces that are in contact with the proprietary fluid in normal use (e.g., the interipr surfaces of
tanks or tubing).

5.12.8.3.1.6 | If a pump is used for the cycled conditioning specified in 5.12.8.3.1.5, and the pump ceases
to operate beore the completion of the 7 days, the conditioning may be eontinued by replac|ng the pump,
or by contindiing the conditioning using the method in 5.12.8.3.1.7 until. the remaining timg of the 7-day
conditioning |s complete.

5.12.8.3.1.7 | The PFHC shall be filled to its maximum capacity (or to its fill line, if provided) with the
heated test fJuid 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.

5.12.8.3.1.8 | Three samples of the PFHC shall betimmersed in a boiling solution of the test fluid for 7
days. The test equipment shall be capable of maintaining the solution at the required concentration for the
entire 7 days| of boiling conditioning.

5.12.8.3.1.9 | Three samples of the PEHC shall be immersed in a solution of the test fluid for 1000 h.

5.12.8.3.1.10 In determining .compliance with the requirements specified in 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 intendéd juse, allows maximum exposure to the fluid. The reservoir or|tank shall be
filled to its cdpacity with the.solution described in 5.12.4.2, and a pump, if provided, shall be pperated until
the reservoirfor tank is‘empty. If after the conditioning, the test sample is deformed and cannpt be properly
placed in its [intended_position within the appliance, the conditioned PFHC may be placed in a simulated
appliance tegt sample that provides equivalent exposure to the fluid.

5.12.8.3.1.11 After the conditioning, the evaluation of 5.12.8.3.1.10 is not required and the leakage
current and electric strength tests are not required if there is no water leakage from the PHFC. The PFHC
shall be filled with water to its maximum capacity (or to its fill line, if provided) for a period of five minutes,
and any water leakage determined by observation.

5.12.8.3.2 Pumps used in household extraction-type floor cleaning machines for use only with
proprietary fluids — Conditioning and testing

5.12.8.3.2.1 A pump of a household extraction-type floor cleaning machine that is intended to be used
only with a proprietary fluid and that employs polymeric fluid-handling parts shall be conditioned as
described in 5.12.8.3.2.3. 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 for the pump conditioning described in 5.12.8.3.2.3. After the conditioning, the appliance
shall comply with the requirements in 5.12.8.1.1.
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5.12.8.3.2.2 If more than one fluid is recommended, a single pH solution may be employed if the fluids
with the highest and lowest pH are between 6 and 8.5 (representing the normal pH in ground water). For
example, testing only the highest d-limonene content solution meets the intent of this requirement if all the
recommended fluids exhibit pH's between 6 and 8.5 and do not contain higher organic solvent content.
Similarly, testing only the highest organic solvent content (including d-limonene) solution meets the intent
of this requirement if all of the recommended fluids exhibit pH's between 6 and 8.5.

5.12.8.3.2.3 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 in
water or, for a pump containing only the proprietary fluid during normal operation, the test solution shall
consist of 100 % 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 m3gy be tested in its intended position separate from the appliance.

5.12.8.3.2.4 | For a pump employing a motor with brushes, if the pump ceases to operate ifl 25 h or less
due to brushgs wearing out, the brushes shall be replaced. If the pump ceases to operate after 25 h, but
before the copletion of the 7 days, the conditioning shall be considered complete.

5.12.8.3.2.5
conditioning 4

position that,

reservoir or t

during intended use, allows maximum exposure to thé fluid. The reservoir or

In determining compliance with the requirements specified in 5.12.8.1.
nd testing, the pump shall be placed in its intended positionnand the appliance s

pacity with the solution described in 5.12.4.2, and the pump shall be opera
nk is empty. If the pump is not operable after 25 hy{.then the appliance shall be

1, after the
hall be in the
tank shall be
ted until the
operated for

filled to its c¥
i

the period of fime normally needed for the pump to empty the reservoir or tank.

5.12.8.4 Tubing pressure test
vo times the
A\s a result of
subjected to

512.8.4.1 T
maximum pre
the test, therg
the test speci

ubing described in 4.3.1.4 shall be subjected to a hydrostatic pressure of t
ssure for a period of one minutecafter the conditioning described in 5.12.8.4.3.
shall be no leaking or the tubing sample shall be installed in the appliance and
iedin 5.12.8.4.2.

VS maximum
described in
he appliance

5.12.8.4.2 The appliance shall be placed in the position that, during intended use, alloy
exposure to the fluid. The reservoir or tank shall be filled to its capacity with the solution
5.12.4.2, and| a pump, if pravided, shall be operated until the reservoir or tank is empty. T|
shall then comply with 5.12:8:1.1 (a) and (c).

5.12.8.4.3 H

rior to-the’ hydrostatic pressure testing, the samples shall be conditioned as follows:

a) Two samples as received;

b) Two samples after mold stress-relief distortion, see 5.21.3; and

c¢) For tubing for use only with a proprietary fluid, two samples after the conditioning as described in
5.12.8.3.1.2.

5.12.8.4.4 As an alternative to the tubing pressure test of 5.12.8.4.1, the following test method may be
used: the sample shall be connected to a 120 V, 60 Hz source of supply with the Switch S1 of the leakage
current measurement circuit in the "open" position. The machine control switches shall be placed in the
"on" position. The tube shall be disconnected from the connection and the reservoir filled to 50 % of its
capacity with the solution described in 5.12.4.2. The tubing shall be directed in various positions to achieve
worse-case scenarios. During this test, the reservoir shall be in its normal position on the machine and in
the position which allows maximum exposure of live parts to the fluid. The sample shall be energized and
the pump shall be operated until the reservoir is empty for each location under test. During this test, and
for a minimum of 5 min thereafter, the leakage current shall be monitored. Following the test the sample
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shall be subjected to a repeat of the electric strength test as specified in 5.11. As a result of the test, the

sample shall

comply with 5.12.8.1.1.

5.12.9 Cleaning test

5.12.91

The cleaning of an electrical attachment provided with contacts located on the underside of the

attachment shall not result in a risk of electric shock, when tested in accordance with 5.12.9.2 - 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 usin
10 back-and

5.12.9.3 TH
the attachme

e sample shall be orientated in the position considered worse case (e,g. with the

simulated clg¢anings, the leakage current shall be measured in accordance with the appli

current test

leakage curn
contact with
side of the su

5.12.9.4 Im
use, and the
test (see 5.3
thermoplasti
source, and {

512.9.5 Th
components

see 5.3 or 6.12) with the appliance connected to the power-supply but not e
ent shall be measured between metal foil with an area of\10 x 20 cm (3.9
the thermoplastic surfaces nearest the electrical contacts,of the sample and
pply source.

mediately after the three simulated cleanings, the*sample shall be orientated
leakage current shall again be measured in accordance with the applicable le
or 6.12) between metal foil with an area of’10 x 20 cm (3.9 x 7.9 inch) in co
b surfaces nearest the electrical contacts*of the sample and the grounded side
hen subjected to the applicable electrie'strength test (see 5.11 or 6.19).

e sample shall then be disassempled and examined for the presence of wate
There shall be no obvious wetting of any uninsulated live part (see 5.12.2.2).

5.13 Stabiljty

5.13.1 And{
not be energ
test shall be
conditions sH

a) Th

ppliance as mentioned in 4.19.5.1 shall be subjected to the stability test. The a
ized during the.stability test, and shall be filled with water to maximum normal
conducted«under conditions most likely to cause the appliance to overturn.

all be such as to result in the least stability:

e position of all casters and other movable or adjustable parts, including that

hall consist of

b underside of

nt facing upwards), while attached to the appliance as intended, During each of the three

able leakage
nergized. The
x 7.9 inch) in
the grounded

as in normal
bkage current
ntact with the
of the supply

r on electrical

bpliance shall
capacity. The
The following

of the supply

cord festing on the surface supporting the appliance;

b) The connection of or omission of any attachment made available or recommended by the

manu

facturer; and

c¢) The direction in which the appliance is tipped or the supporting surface is inclined.

5.13.2 The

appliance shall be separately tested under both of the following conditions:

a) The appliance shall be positioned at an 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
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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
wheels blocked.

5.13.3 A vacuum cleaner with a steam-cleaning attachment in which liquid is heated to a temperature
greater than 115 °F (46 °C), shall be tested in accordance with 5.13.1 and 5.13.2, except the steam
cleaner part of the vacuum cleaner shall be placed on a plane inclined at an angle of 15° to the horizontal.

5.14 Strain relief

5.14.1 When tested as described in 5.14.2, the strain-relief means provided on the power-supply cord
shall withstand—for4 min, withaout Hieplar\nmnnf’ a2 force of 156 N (QR |he) Qpplinrl to-the ¢ rd, with the

connections
disconnection
resulted on th

5142 A15
the strain-reli

vithin the appliance disconnected. The strain relief is not acceptable if, ‘at
of the conductors, there is such movement of the cord as to indicate that'stres
e connections.

9-kg (35-Ib) weight shall be suspended from the cord and supported’by the app
ef means will be stressed from any angle that the construction of the appliance p

5.14.3 For
the cord in th

e investigation mentioned in 4.5.3.3, four samples of th€)clamp that have be
intended manner shall be used. One sample shall bé$ubjected to the electric

the point of
5 would have

iance so that
ermits.

bn applied to
strength and

strain-relief tgsts in the as-received condition. The other three samples shall be placed in anf air oven for
168 h. The oyen temperature shall be 10 °C (18 °F) higher thanthe maximum temperature

the cord at t

any case. Th
strain-relief tqg
applied betw:
conductors a
the strain-reli

5.15 Switch

5151 A sw
acceptable fg
shall perform
and breaking
breakdown 0
connection sh

strain-relief device under normal operating ‘cenditions, but not less than 70 °

samples, after being conditioned in the oven, shall be subjected to the electric
sts. The value of the applied potential shall be as indicated in 5.11. The pote
pen the conductors and, if the clamp-is metal, the potential shall be applied
nd the clamp. After cooling to roomitéemperature, the conditioned samples shal
bf test requirements in 5.14.1 and-the electric strength test specified in 5.11.

es, relays, and similar controls

itch or other device‘that controls a motor of an appliance, unless it has been
r the application ©nis interlocked so that it will never break the locked-rotor
acceptably when subjected to an overload test consisting of 50 cycles of ope

the locked-rotor current of the appliance. There shall be no electrical of
f the device or undue pitting or burning of the contacts, and the fuse in th
all not.open.

measured on
C (158 °F) in
strength and
ntial shall be
between the
comply with

found to be

rlotor current,
r

tion, making
mechanical
e grounding

n5.15.1, the

5.15.2 To dgtermine whether a switch or other control device complies with the requirement

appliance shall be connected to a grounded supply circuit. The rotor of the motor shall be locked in
position. During the test, exposed noncurrent-carrying metal parts shall be connected to ground through a
3-A plug fuse, and the connection shall be such that any single-pole, current-rupturing device will be
located in the ungrounded conductor of the supply circuit. If the appliance is intended for use on direct
current, or on direct current as well as alternating current, the exposed noncurrent-carrying metal parts of
the appliance shall be connected so as to be positive with respect to a single-pole, current-rupturing
control device. The device shall be operated at a rate not more than 10 cycles per minute, except that a
faster rate of operation may be employed, if agreeable to those concerned.

5.15.3 The flexible thermoplastic switch actuator of a membrane-type switch shall withstand a 6000
cycle mechanical endurance test as specified in 5.15.4. At the completion of the test there shall be no
electrical or mechanical failure of the flexible switch actuator.
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5.15.4 A sample of the switch actuator shall be subjected to 6000 cycles of mechanical actuation,
without voltage applied to the appliance, at a minimum cycle rate of 6 cycles per minute.

5.15.5 An operating control using a power-switching semiconductor shall be subjected to the overload
test specified in 5.15.1. The control shall be additionally subjected to the 6,000-cycle endurance test
specified in 5.15.6. As a result of the endurance test, there shall not 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 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 an
the applianc
connected a
operated at &

5.15.7 For

as intended.
of the activat

5.16 Cord

5.16.1 The
specified in 5

is intended for use on direct current, exposed dead metal parts of the applian
5 to be positive with respect to a single-pole, current interrupting device. Fhe-d
rate of 6 — 10 cycles per minute, with an "on" time of one second.

he tests specified in 5.15.5 and 5.15.6, the control shall be mounted in the en
Each cycle shall consist of starting with the semiconductor in the standby cond
on circuit, and restoration of the device to the standby condition:

reel flexing

supply cord on a cord reel shall withstand a;6000 cycle mechanical endu
.16.2 and 5.16.3 (without voltage applied) as follows:

a) At
jacke
conta

the completion of the test there shall bexno undue abrasion of or other damag
, breakage of the conductors, or evidence of undue wear of the movable 3
cts; and

b) After completion of the test the appliance shall still function and shall withstand

electr

5.16.2 The
reel by the a

c¢ strength test.

supply cord shall be unreeled for a length of not less than 762 mm (30 in), and r
itomatic re-reelingaction at a rate not exceeding 10 cycles per min, unless the

agrees to a faster rate.

5.16.3 The
occurs, and
enclosure.

supply cerd\shall be unreeled in such a direction that the greatest abrasion
to result in as close to a 90° bend in the cord as practical at the exit from

ipply circuit. If
te shall be so
pvice shall be

j-use product
tion, initiation

ance test as

e to the cord
nd stationary

the specified

pcoiled on the
manufacturer

to the jacket
he appliance

5.17 Powe

5.17.1

=supply cord fiexing

Except for appliances provided with cord reels, the power-supply cord of a portable appliance

shall be subjected to the test specified in 5.17.3 — 5.17.7. As a result of the test, there shall not be:

a) Short circuit between the conductors (see 5.17.2);

b) Breakage of more than 10 % of the strands of any conductor;

c) Movement of the cord in its strain relief that indicates that stress has resulted on the cord
connections;

d) Loosening of any cord guard;

e) Damage to the cord or cord guard which impairs compliance with this Standard; or
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f) Broken strands piercing the insulation and becoming accessible.

5.17.2 With reference to 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 5.4, 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 5.4, between the axis of oscillation and the point where the cord or cord guard enters the appliance
shall be adju illati i id load make
lateral movement. For this test, the cord entry is the last point at whichl the cord is
ttached to the appliance by the manufacturer and which is most likely to flex dufing use.

the minimu
permanently
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Figure 5.4
Apparatus for Cord Flexing Test

Counterweight

Sample

Ogsscillating frame
Adjustable

carrier plate AXxis of oscillation

Adjustable —
bracket

305+6.4 mm
(12£1/4 in)

Load — |

su1190
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5.17.4 The load shown in Figure 5.4 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 cord and its associated parts shall be turned through an angle of 90° after half the number of

flexings.

5.17.7 Durin
voltage shall
conductor wh

5.18

5.18.1 With
vacuum clear

a) Opgrate as intended;

b) Not
c) Cor

d) Not

to a re¢peat temperature test in accordance with temperature, 5.8 or, for an upright

cleand
betwe

518.2 Acy
rotated until t
the vertical p

as specified in 5.18.3:

a) The

b) The

Internal wiring and interconnecting cord flexing

g the test, the conductors shall be loaded to the rated current of the appliand
be applied between the conductors. Current shall not be passed through th
ch shall be connected to ground.

reference to 4.7.5.5, after being subjected to the test specified in 5.18.2, an
er or motorized nozzle shall:

have damaged wire insulation that exposes bare conductor;
nply with 5.11, electric strength test, with the wiring under test wrapped in metal 1

exceed the temperature limit specified in Table 5.3 for the wiring under test wh

r, breakage of no more than 10 % of the strands of any conductor of the
en the handle and the base.

Cle of flexing shall start with the handle in the vertical (stored) position. The ha
ne center of the handle grip area is in the position described in (a) or (b), and the
psition. The appliance shall remain energized during the test. The number of cy

handle/shall be rotated to 78.7 cm (31 in) from the floor; or

handle shall be rotated to its maximum extent.

e. The rated
e grounding

upright-type

oil; and

en subjected
lype vacuum
iring routed

ndle shall be
n returned to
cles shall be

5.18.3 Household appliances shall be subjected to 9000 cycles of flexing to the position specified in
5.18.2(a) followed by 1000 cycles of flexing to the position specified in 5.18.2(b). Commercial appliances
shall be subjected to 45,000 cycles of flexing to the position specified in 5.18.2(a), followed by 5000 cycles
of flexing to the position specified in 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.

5.19 Physical abuse
General

5.19.1

5.19.1.1 An appliance employing enclosures in accordance with 4.2.1.4, 4.2.1.6 or 5.21.4, shall
withstand the impacts described in 5.19.2 or 5.19.3, as applicable, without occurrence of any of the
following:
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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, 4.2.5;

c) Any other condition that would increase the risk of electric shock; and

d) Any condition that would increase the risk of injury to persons resulting from operation of the
appliance.

5.19.1.2 Following the applicable impact, metal enclosure parts of the sample shall comply with the
electric strength test, 5.11.

51913 F
guard of haz
this shall be

a)Th

b) Th

¢) The appliance is provided with the cautionary marking specified in 11.4.28; and

d) Th
5.19.2 Dro

5.19.2.1 Ag(
dropped thre
that the sam
surface shall

layers of nonpinal 19-mm (3/4-in) fir plywood*Fhe oak flooring shall be 19-mm (3/4-in) by 57-

thick. The as

5.19.22 A
be additional
to each drop

filled. In dete¢rmining compliance with 5.19.1(c), the water shall not be investigated as a

would increa

5.19.3 Ball

ra utiity vacuum cleaner provided with a float (fiiter) cage that Serves as an
brdous moving parts, if the cage is dislodged from the enclosure as a resultof th
considered acceptable if the appliance complies with the following:

b cage is not damaged and retains its original form;

b cage is capable of being replaced by the user;

b appliance is provided with the instructions specifiedin*12.5.20.
b impact

pliances completely supported in the hand-or by the body during use shall wi
e times on a hardwood floor from a height of 0.91 m (3 ft). The sample shall be
ble 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 mg

sembly shall rest on a concretefloor, or an equivalent nonresilient floor, during th

vet pick-up appliance that is completely supported in the hand or by the body du
y subjected to the. test described in 5.19.2.1 when filled to maximum capacity w|
For an applianee-with separate tanks for clean solution and recovery, only one

e the risk-ofielectric shock.

impact

enclosure or
e impact test,

hstand being
positioned so
he hardwood
unted on two
mm (2-1/4-in)
e test.

ring use shall
th water prior
tank shall be
condition that

5.19.3.1 St

tiomary, fixed, or floor-supportedequipment shattwithstandam impactof 6.8 95 ft-lb) 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.

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 5.5 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,4.15;
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b) Insulated or uninsulated live parts shall not be exposed as determined by accessibility of live
parts, 4.2.5;

¢) A switch shall remain mounted (see 4.3.1); and

d) For an appliance provided with double-insulation, the double-insulation system shall remain

intact.
Figure 5.5
Impactor
Solid Steel,
XTotol Mass = 225g
3.175mm
Radius —{
; 6.35mm 25.4mm
— 17mm
Side View Front View
53630

5.19.5 Defléction

5.19.5.1 An|appliance employing a metal enclosure in accordance with 4.2.1.4, or 4.2|1.6 shall be
subjected to the deflection test specified.in-5.19.5.2, and shall comply with 5.19.1.1 (a) — (d).

5.19.5.2 A fprce of 111 N (25 lhs)shall be applied for 1 min to any area of the enclosure acgessible after
installation byl means of a 12.7émm (1/2-in) diameter hemisphere.

5.19.6 Vibration test

5.19.6.1 Exgept for.appliances for marine installations only as specified in 11.4.31, a vaquum cleaner
intended for R/\VAor,marine vessel installation shall withstand 12 h of vibration 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 electrical spacings to less than minimum acceptable values.

5.19.6.2 A sample shall be mounted to the platform of a vibration machine in accordance with the
manufacturer's installation instructions and connected to a source of rated supply.

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.
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5.19.7 Shock test

5.19.71

intended for R/V or marine vessel installation shall withstand 1000 shock impacts without:

Except for appliances for marine installations only as specified in 11.4.31, a vacuum cleaner

a) Leakage, cracking, displacement, breakage, or damage to components to an extent that

prese

nts a risk of fire, electric shock, or injury to persons; and

b) Reduction of spacings to less than the minimum acceptable values.

5.19.7.2 The sample used for the Vibration Test, 5.19.6, shall be used for this test. The sample shall be
mounted on the platform of a shock machine, as specified in 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,o

supply.

5.19.7.3 Th
acceleration
shock enveld

5.19.74 Fg
strength test

5.19.8 Salt

51981 M
shall be test
200 h to the
other deterig
stainless ste

5.20 Stren

5.20.1 Tod

e sample shall be subjected to 1000 vertical shock impacts, each, having
[98 m/s? (322 ft/s?)] and a duration of 20 to 25 ms as measured at.the base o

pe.

rated power

a 10 g peak
the half sine

llowing this test, the sample shall be subjected to the Temperature Test, 5.8, and the electric

5.11.
-spray corrosion test (for marine vessel installation)

tal alloys and corrosion-resistant finishes not known to be inherently resistan
d for equivalence to the materials specified in 4.4.6. The metal alloys shall be
tests described in ASTM B117. The results are acceptable if there is no pitting
ration more severe than that resulting from a similar test on passivated A

B|.

gth of handles

appliance pl
76.2-mm (3-
gradually inc
more than o
handle, the f
measuring t
normal carry
only one ha
supported in

etermine whether an.appliance complies with the requirements in 4.19.6.1, the
s a force of threg-times its weight shall be used. The load shall be uniformly g
n) width at the(center of the handle without clamping. The load shall be starte
eased so that.the test value is reached in 5 to 10 s and shall be maintained for
e handl€ is*furnished on an appliance, and the appliance is unable to be c
rce shall be distributed between the handles. The distribution of force shall be g
e percentage of the appliance weight sustained by each handle with the ap
ng position. When an appliance is furnished with more than one handle and can

t to corrosion
subjected for
, cracking, or
S| Type 304

weight of the
pplied over a
d at zero and
1 min. When
arried by one
etermined by
bliance in the
be carried by

the hand or by the body during use shall b

e filled to maximum normal capaci

is completely
ty with water

when determining the weight of the appliance and during the test. For an appliance with separate tanks for
clean solution and recovery, only the largest tank shall be filled to maximum normal capacity with water
during the test.

5.21

Polymeric enclosure parts

5.21.1 Volume resistivity

5.21.1.1
be:

Except as specified in 5.21.1.2 or 5.21.1.3, the volume resistivity of the polymeric material shall
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a) Not less than 50 MQ-cm after conditioning for 40 h at 23 £2 °C (73 +4 °F) and 50 15 % relative
humidity; and

b) Not less than 10 MQ-cm after exposure for 96 h to moist air having a relative humidity of 90 +5 %
at a temperature of 35 £2 °C (95 +4 °F).

5.21.1.2 A polymeric material having a volume resistivity lower than that required may be used if, with

the enclosure considered to be a noncurrent-carrying metal part, the product complies with the
requirements for spacings in 4.15.

5.21.1.3 In lieu of volume resistivity, compliance with the end-product leakage-current requirements (5.3)

is acceptable. Leakage current measurement shall be taken from accessible surfaces of the polymeric
material in question.

5.21.1.4 The volume resistivity shall be determined in accordance with UL 746A.

5.21.2 Resistance to hot-wire ignition

5.21.21 A polymeric material shall be spaced 12.7 mm (1/2 in) or more from electrically live parts,
including intefnal wiring, or shall comply with the following:

a) Thg Hot wire ignition test specified in UL 746A, resistingighition for:
1) 7 s or longer (PLC 4 — see note a of Table 4.4).for portable appliances; or

2) 15 s or longer (PLC 3 — see note a of Tablé 4.4) for stationary or fixed appliances,

b) Thg Abnormal overload test, 5.26;
¢) Thg Glow-wire end-product test, 5.27; or
d) Thg 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 4.5 of this end-product stapdard; 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 4.5 of this end-prodlct standard;
and

2) The*GWFI or GWIT rating shall be in a thickness that is within 0.1 mm (£0.p04 in) of the

relevant end-product part, or if the rating is for a range of thicknesses, the relevant end-
praduct part shall have a thickness within that range. 'I

5.21.3 Mold stress-relief distortion

5.21.3.1 Except for parts formed of rigid thermosetting materials or low-pressure foamed molded parts,
conditioning of the appliance as described in 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 accessible noncurrent-carrying or grounded metal, uninsulated live parts and the enclosure to
less than the minimum specified values specified in spacings, 4.15;

b) Making uninsulated live parts or internal wiring accessible to contact as determined by
accessibility to live parts, 4.2.5;
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c) Causing a condition that results in the appliance not complying with the power-supply-cord

strain-

relief requirements in 5.21.6, if applicable; or

d) Defeating the integrity of the enclosure so that mechanical protection in accordance with 4.2.1 is
not afforded to internal parts of the appliance.

5.21.3.2 One sample of the complete 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

cooled to a

conditioning
bjected to the

draped, or

requirements

sample shall be investigated for compliance with 5.21.3.1.
5.21.4 Impact
5.21.4.1 THe appliance shall be subjected to the applicable impact described in 5.19.
5.21.4.2 E4ch of three samples of an appliance intended for outdoor ,use shall be
temperature [of minus 35.0 £2.0 °C (minus 31.0 3.6 °F) and maintained atthis temperature for 3 h.
However, fof an appliance marked in accordance with Item 3, 5 or 11 _of"Table 11.1, thd
temperatureg shall be 0 +2 °C (32 +3.6 °F). While the unit is still cold, the.samples shall be su
applicable inmpact described in 5.19.
5.21.5 Sevegre conditions
5.21.5.1 Arn appliance shall be conditioned as described’in 5.21.5.3 and:
a) Dufing conditioning, there shall be no:
1) Flaming of the material upon which the appliance is placed or with which it ig
2) Ignition of the enclosure-material; and
b) After conditioning, the appliance shall comply with the mold stress-relief distortion
in 5.2[1.3.1 (a), (b), and (d):
5.21.5.2 Fqgr an appliance.conditioned as described in 5.9.1.1 and 5.21.5.3 (b) and (c

current input
measured or

5.21.5.3 Ar

to the appliance shall not be greater than 150 % of the no-load current input of
an unconditioned sample.

appliance shall be subjected to the applicable conditions in (a), (b), or (c):

, the no-load
the appliance

a) An appliance that employs a motor, the only function of which is to move air, shall be conditioned
as noted in 5.21.5.4;

b) An appliance that employs a motor to perform a function other than to move air shall be tested
as specified in 5.9.1.1; or

¢) An appliance that employs a dual-purpose motor, one function of which is to move air, shall be
tested as noted in 5.9.1.1 and 5.21.5.4.

5.21.5.4 An appliance as described in 5.21.5.3 (a) and (c) shall be placed on a single layer of white
tissue paper on a softwood surface and shall be draped with a single layer of cheesecloth. The sample
shall be operated for a period of 7 h with the air intake completely open, unless the product employs a
flow-through type vacuum motor, and for a period of 7 h with the air inlet completely blocked. During the
open inlet condition, a hole shall be cut in the cheesecloth to accommodate the vacuum air inlet. A
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separate sample may be used for each condition. The location of the blockage of the air intake shall be
determined in accordance with 5.2.2.1.

5.21.5.5 During the conditioning mentioned in 5.21.5.2 - 5.21.5.4:

a) A motor-protective device may be retained in the circuit if it complies with the requirements for
temperature and endurance under locked-rotor conditions in CSA C22.2 No. 77 and UL 1004-3.

b) A temperature-sensitive device, such as a thermostat, may be retained in the circuit provided it:

1) Complies with the requirements for an automatically resetting or manual resetting
appliance temperature limiting controls in CSA C22.2 No. 24 and UL 60730-2-9, with a

l 4 1 <l 1 1 FilaYaYaVal l
mrmrarrT appidiict CUTTU U ©riuuraricc 1Icvol Ul UUUU belcc,

2) Has an acceptable electrical rating for the load controlled; and

3) Complies with the requirement in 4.9.3.10.

c)At
rated 1

emperature limiter that complies with CSA-E60730-2-9 and UL '60730-2-9 ar
or the voltage, current, and load it controls, and has been evaluated as a Type 1

d is suitably
C (control for

microipterruption) or for manual action, with 6000 cycles of endurance, may be refained in the
circuit
d) An gelectronic temperature control that complies with 414 may be retained in the c|rcuit.
e) A nmpechanical air-flow valve that functions duringithe blocked inlet test of 5.21.5.4|shall comply
with tHe endurance test requirements specified in 5230.
5.21.6 Strain-relief after mold stress-relief distortion
5.21.6.1 After the test samples have coeled to room temperature following the oven|conditioning
described in $.21.3, the sample shall be subjected to the strain-relief test, 5.14, and shall comply with the

requirements
5.21.7 Abno¢rmal operation — Polymeric enclosure parts

e material or
hce is placed

5.21.7.1 WH
exposure of |
on or draped

en tested as _described in 5.21.7.2, there shall be no ignition of the enclosur
ve parts. There shall be no ignition of the combustible material that the applia
with as a-fesult of emission of flame through other than existing openings.

)

-

52172 Th on that are
appropriate f shall rest on
white tissue paper on a softwood surface. A single layer of cheesecloth shall be draped over the entire
appliance and the appliance shall be operated continuously until the ultimate results have been
determined. In most cases, continuous operation for 7 h may be necessary to obtain the ultimate results.
The simulated abnormal conditions shall be imposed one at a time. A new sample may be used to
evaluate any or all conditions of abnormal use. With respect to ignition of the cheesecloth or supporting
surface, flames emitted from existing openings shall be disregarded. However, sustained flames from the
appliance shall not be extinguished. The cheesecloth shall be removed and the test shall be continued
until ultimate results have been determined.

appliance shall be operated under the conditions of abnormal operat

br the prnr’lllr\f, such as stalled-rotor npnrn’rinn nllring the test, the Qpplinnnn

5.21.7.3 If a manual or automatic reset motor-protective device operates during the test, the test shall be
continued for four operations (three resets, four trips) of a manual reset protective device or until ultimate
results for an automatic reset protective device. The protective device shall then be defeated, except for
electronically commutated motors, and the test continued until ultimate results, unless the device consists
of one of the following:
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a) A thermally protected motor or electronically protected motor complying with 4.9.3.2 or 4.9.3.4,
respectively.

b) A electronic protective control suitable for the horsepower or full-load and locked rotor current of
the load controlled complying with 4.11.4.

c) An electromechanical temperature-sensitive device, such as a thermostat, with a suitable
horsepower rating or full-load and locked rotor current ratings, a minimum endurance level of 6000
cycles, and complying with the requirements for:

1) An automatic or manual reset appliance temperature limiting control in CSA C22.2 No. 24
and UL 60730-2-9; or

2) A thermal cut-out in CSA-E60730-2-9 and UL 60730-2-9.

d) A Jupplementary protector, with a suitable horsepower rating or full-load and)jlocked rotor current
ratings and complying with CSA C22.2 No. 235 and UL 1077.

5.21.8 Exppsure to ultraviolet light

5.21.8.1 A polymeric material used for the enclosure of an electrical appliance that is intended to be used
outdoors ang is not marked per Item 3, 5, or 11 of Table 11.1 shallde acceptably resistant tp degradation
when exposed to ultraviolet light in accordance with UL 746C.

5.21.9 Crushing resistance

5.21.9.1 Stationary and fixed appliances shall withstand a 1-min application of the cfushing force
described in p.21.9.2 without resulting in any of the following:

a) Refduction of spacings below the minimum values specified in 4.15;
b) Acgessibility to contact of uninsulated live parts of internal wiring;
c) Su¢h breakage, cracking, rupture, and the like as to adversely affect the insulation; jor

d) Preduction of any other condition that would increase the risk of electric shock or fire during the
intended use of the dppliance.

5.21.9.2 THree sampl€s of an appliance shall be backed on the mounting side by a fixed rigid supporting
surface. The|crushingforce 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 applicgtors 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 5.6.
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Location of Applicators for Crush-Resistance Test
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Figure 5.6
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5.21.10 Thermal aging

5.21.10.1 A material used for the enclosure or an insulating material supporting, in contact with or close
proximity to live parts as specified in 4.8.2 shall be resistant to thermal degradation at the maximum
temperature to which it is exposed during normal use of the appliance.

5.21.10.2 The material shall have a relative thermal index, based on historical data or a long-term
thermal aging program, in accordance with CSA C22.2 No. 0.17 and UL 746B, which indicates
acceptability for use at the temperature involved unless the material is used for the enclosure and the
maximum temperature to which it is exposed during normal use of the appliance does not exceed:

a) 80 °C (176 °F) for an attended, intermittent-duty household use appliance;

b) 65[°C (149 °F) for any other portable appliance; and

¢) 50TC (122 °F) for all other appliances.
5.22 Polymeric materials used as structural support

5221 An
cleaning bru

pppliance that employs a polymeric material for the structural support of a| motor-driven
5h, a motor bearing, or the like, including part or all of an’enclosure, where degterioration or

breakage co
in 5.19.2 or §
relief distorti

ild result in excessive overload of the motor, shall be subjected to the impact t
.19.3 the mold stress-relief distortion test, 5.21.3.<As"a result of the impact ang
bn tests, the appliance shall have an input current not greater than 150 %

measured diiring the applicable input test conducted on*“the unconditioned sample with

open. Unless
4.8.2, the rer

5222 The

the material also serves as a part of the.eni€losure or as electrical insulation 3
haining requirements in 5.21 are not applicable.

requirement in 5.22.1 does not apply to polymeric materials used for the suppqg

of a belt-driven part if stalling of the part will hotresult in stalling of the motor.

5.23 Adhesives

5.23.1

5.23.1.1 Arn
Unless othe
23.0+2.0°C

5.23.1.2 Sy

General

adhesive asimentioned in 4.2.4 shall be subjected to the tests specified in 5.1
(wise specified, all testing shall be conducted in a standard laboratory a
(73.4 £8.6 °F) and 50 5 % relative humidity.

ecimens shall be prepared that represent the use of the adhesive in the applica

bsts specified

mold stress-
of the current
the air-intake
s specified in

rt of bearings

P3.2 — 5.23.6.
mosphere at

ion, including

fabrication, s

rface preparation, and the temperature and pressure application auring bonding.

5.23.2 As-received test

5.23.2.1

humidity of 50 £5 % prior to testing.

Twenty specimens 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 5.23.3 — 5.23.6.
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5.23.3 Effect of temperature

5.23.3.1 Ten specimens shall be conditioned for 1000 h at the oven temperature taken from the
respective thermal-endurance-profile line in Figure 5.7, where the temperature index T is the measured
normal operating temperature (see 5.8) of the adhesive, but not less than 60 °C (140 °F). On the same
thermal-endurance-profile line in Figure 5.7, 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.

Figure 5.7
Conditioning Time Versus Oven Temperature for Temperature Index of Adhesives
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5.23.3.2 After the conditioning, the specimens shall be brought to and tested at room temperature to
determine the bond-strength values. The average conditioned value shall be at least 50 % of the
unconditioned value.

5.23.4 Effect 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 temperature to
determine the bond-strength values. The average conditioned value shall be at least 50 % of the
unconditioned-value-

5.23.5 EffeLt of cyclic conditions

5.23.5.1 Ten specimens shall be subjected to three complete cycles of the conditioning indigcated in Table
5.6.

5.23.5.2 Afier the conditioning, the specimens shall be brought to and-tested at room temperature to
determine the bond-strength values. The average conditioned value (shall not be less than 50 % of the
unconditioned average value.

Table 5.6
Cycling Conditions

For indoor end-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),|90 % relative humidity, followed by 8 h at water, followed immediately by at least 96 h at 3p.0 +2.0 °C
0.0 2.0 °C (33.0 3.6 °F) (95.0 £3.6 °F), 90 % relative humidity; followed Ry 8 h at minus
35.0 2.0 °C (minus 31.0 £3.6 °F).

@ T is the measured normal operating temperature, but not less than 60 °C (140 °F).

5.23.6 Effect of cold

5.23.6.1 THere shall bé-ho visual signs of cracking or chipping of the bond between the| two adhered
parts of the $pecimensiafter conditioning for 24 h at minus 35 +1 °C (minus 31 1.8 °F) for outdoor-use
applications jJand at\0"+1 °C (32 1.8 °F) for indoor-use applications. At least six specimens shall be
subjected to theleold conditioning.

5.24 Thermoplastic motor insulation systems
5.24.1 General

5.24.1.1 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 5.24.2 and
5.24.3, unless the motor complies with the double insulation requirements specified in 6.16 and 6.17 or the
motor complies with one of the following standards:

a) UL 1004-1; or
b) CSA C22.2 No. 77 and UL 1004-2; or
c) CSA C22.2 No. 77 and UL 1004-3.
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5.24.2 Abnormal conditioning

5.24.2.1
comply with a

The motor shall be subjected to the abnormal conditioning described in 5.24.2.2 and shall

Il of the following conditions:

a) The 3-A fuse shall remain intact; and

b) The material under test shall withstand, without breakdown, the electric strength test specified in
5.11 immediately following the conditioning specified in 5.24.2.2 and with the 3-A fuse removed
from the circuit.

5.24.2.2 The motor shall be operated with the armature locked until ultimate results have been

determined
insulated by
fuse.

r for 7 h, whichever occurs first. Noncurrent-carrying metal parts of the m
he material under test shall be connected to ground through a 3-A, quickéacti

5.24.3 Runhping overload

52431 Un
material emp
shall comply
5.24.3.3:

a) The
systen

b) The
immeq

52432 Fo
subjected to
shall be incre

ess the motor serves to move air only with a direct mounted*‘fan, thermoplag

with all of the following after the overload-burnout cenditioning described in

3-A fuse shall not rupture as a result of deterioration of the thermoplastic mo
n under test; and

thermoplastic material under test shall comply with the electric strength test spq
iately following the overload-burnout conditioning.

vacuum cleaners and blower{ cleaners, each of three samples of the mq
bperation at normal load for\i-h. Immediately following operating at normal I
hsed in steps of 10 % of therated current for each of four successive 1-h periods

two 1/2-h pefiods, followed by eight #4-h periods, followed by such additional periods of 5

motor burns
material unds

5.24.3.3 Fo
be subjected
Immediately f
successive 1

put. During the test, ‘nohcurrent-carrying metal parts of the motor that are ins
r test shall be connected to ground through a 3-A, quick-acting fuse.

householdwse floor finishing machines, each of three samples of the complete
to operatien-at no load for 1/2 h, immediately followed by operation at normal |
pllowing-this, the load shall be increased in steps of 10 % of the rated current fo
h periods, followed by two 1/2-h periods, followed by eight 1/4-h periods, follg

btor that are
hg, plug type

tic insulating

oyed in motors with a stalled-rotor current greater than twice the normal openating current

5.24.3.2 and

tor insulation

cified in 5.11

tor shall be
ad, the load
, followed by
min until the
ulated by the

product shall
pad for 1/2 h.
- each of four
wed by such

additional perjiods 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
4.9.1.8 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 5.8. The motor insulation system shall cool to room
temperature and the applicable electric strength test specified in 5.11 shall be applied between live parts
and noncurrent-carrying metal parts that are isolated from each other by the material under consideration.
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Figure 5.8
Class 105 (A) System Response
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5.25 End-product arc resistance

5.25.1

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

c) Within 60 arcs for materials classed HB.

A polymeric material employed in accordance with 4.8.2 shall be tested as specified in 5.25.2.

5.25.2 The flammablllty ratlngs are in accordance W|th CSA C22 2 No. 0.17 and UL 94. In addition, there

shall not be @

between the |

5.25.3 The

power factor.
shall be estal
arc shall be u
between the

steel conduct
across the su
separations p

5.26 Abnor

5.26.1 A po
withstanding
through the li
ignition, undu
and the time 4

ve part and the adjacent part of different potentlal as requwed in electrlc strengt

urrent for the arcing test shall be based upon the normal load-currefit rating 3
The voltage used for the test shall be equal to the available voltage at the live
plished between the live part and any adjacent part where breakdown is likely

ed to attempt to ignite materials forming parts of the enclosure er to ignite mat

pbarts of different potential. The arc shall be established by means of a coppef

ive probe. The conductive probe shall be used to creaté_arc tracking or a ca
rface of the insulating material at the rate of 40 arc separations per minute. (A
er minute may be used if 40 arc separations per mifute is not practical.)

mal overload

ymeric material employed in accordance with 4.8.2(d)(2) or 5.21.2.1(b) shall 4
the temperatures that are generatedcduring or as a result of passing the abno
Ve parts that are in contact with or-within 0.79 mm (1/32 in) of the insulating m
e distortion, or melting of the material being evaluated. The value of the abn
hall be as specified in Table 5:7. See 5.26.2 and 5.26.3.

Ngth potential
h test, 5.11.

nd minimum
part. The arc
o occur. The
brials located
or stainless
bon build-up
ate of 30 arc

e capable of
mal currents
terial without
rmal current

Table 5.7
Abnormal Overload Test
Overcurrent protective device rating Minimum test time®, min
A 110 % current® 135 % current 200(% current
0<30 7h 60 2
31460 7 60 4
2 If circuit conditi , orinjury to

persons, the test circuit current shall be reduced to a point where the circuit remains intact for at least the time |nd|cated but where
maximum heating is generated.

® The test may be terminated when the temperatures have stabilized, indicating that ultimate results have already been achieved.

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 4.8.2(d)(4) or 5.21.2.1(c) shall be capable of
withstanding the effects of an electrically heated wire as described in the glow-wire end-product test
(GWEPT) specified in CSA 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 flaming 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 4.5 of this end-product standard.

5.28 Blowagr cleaner impeller tests

5.28.1 General
5.28.1.1 A plower cleaner shall withstand the test described in6,28.2, without occurrence| 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

52821 A
shall be oper

blower cleaner, otherthan a battery-operated blower cleaner, provided with a| series motor
ated while set to.its highest speed at a voltage equal to 1.3 times the rated voltage for 1 min.

52822 A
and thermop
One sample
uniform tem

blower cleaner, other than a battery-operated blower cleaner, provided with a
astic fan~shall also be subjected to the test in 5.28.2.1 after the following oven
of the-ecomplete appliance shall be placed in a full-draft circulating air oven m
perature at least 10 °C (18 °F) higher than the maximum temperature of

series motor
conditioning.
hintained at a
the material

measured ur

der normal npnr:\fing conditions but not less than 70 °C (1 58 °F) The enmpln

hall 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 5.28.2.1 and then investigated for compliance with 5.28.1.1.

5.29 Testing of temperature control devices used in a vacuum with a steam-cleaning attachment

5.29.1 Overload test for automatic temperature controls

5.29.1.1 An automatic control for temperature regulating or temperature limiting shall be capable of
performing successfully for 50 cycles of operation when the sheathed heating element of the product is
connected to a supply circuit having a potential of 120 % of the voltage specified in 5.1.2. There shall be
neither electrical nor mechanical malfunction of the control, nor undue burning, pitting, or welding of the
contacts.
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5.29.1.2 In tests to determine whether an automatic control complies with the requirements in 5.29.1.1,
the appliance shall be connected to a grounded supply circuit; the enclosure of the product, if of metal,
shall be connected to ground through a 3-A fuse; and the control, if singlepole, shall be 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.

5.29.2 Endurance test for thermostats

52921 A

cycles indicat

make and bre
be neither ele
the contacts.

ermostat shall be capable of withstanding an endurance test consisting of th
d in Table 5.2. Unless it is specified that the test be made without load, the the
ak the rated current of the appliance while connected to a circuit of rated voltags
ctrical nor mechanical malfunction of the thermostat, nor undue burning, pitting,

5.29.2.2 With reference to 5.29.2.1 and Table 5.2, thermostats are classified as follows:

a) A tg
applia

b) A
abnor
fire.

c)A ¢

b

mperature-regulating thermostat is one that functions gnly-to regulate the temps
hce under intended conditions of use, and whose malfunction would not result in

mperature-limiting thermostat is one that functions only under conditions

bmbination temperature-regulating apds-limiting thermostat is one that function

the temperature of the appliance under intended conditions of use, and also serves {

risk of]

fire that might result from conditions of abnormal operation of the product.

5.30 Mechdnical valve endurance test

5.30.1 With
subjected to §
the mechanic

5.30.2 Asa
bench tested

reference to 5.2.4.4, 5.2.2.3, and 5.21.5.5(e), the mechanical air-flow va
000 cycles of opération by blocking and unblocking the vacuum air inlet so as td
al valve. The cycle rate shall be a minimum of 6 cycles per minute.

N alternative to testing the valve in the vacuum cleaner, a mechanical air-flow
using-prescribed or declared end-use air-flow parameters to determine compliar]

e number of
rmostat shall
b. There shall
or welding of

brature of the
a risk of fire.

hat produce

al temperatures. The malfunction of such a thermostat might or might not resuilt in a risk of

s to regulate
o reduce the

lve shall be

fully actuate

alve may be
ce.

5.30.3 Ford

valve that uses pnlymnrin materials in its r‘nnefrllr\ﬁnn, asecond enmpln of t

e valve 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 valve shall be tested in accordance with 5.30.1 and comply with
5.30.4.

5.30.4 As a result of the testing the valve shall operate as intended and the valve shall still be functional
at the completion of the test.
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5.31
5.31.1 Gen

5.31.1.1

General purpose transformers

eral

test, a general purpose transformer shall also be subjected to the tests of 5.31.2 — 5.31.4.

5.31.2 Voltage measurement test

5.31.2.1

With reference to 4.1.2.10 in addition to the end-product Temperature Test and electric strength

For purposes of comparison with voltages measured as described in the Overload Test of

5.31.3, each secondary open-circuit voltage shall be measured with the primary connected to a test

voltage and f

5.31.3 Overload test

531.31 A
surface or cd

l HA H PP | i |
CUUTTIVYy SUPMTY SUUTULT do TMUTLAITU TIT J. T.

transformer shall be subjected to the test conditions described in 5.31.3.2. 1

'he stabilized

re temperature recorded on the transformer during the second 50.% load operation shall not

be more tha

5 °C (9 °F) greater than the stabilized core temperature obtained during the

load operatidn. The open-circuit output voltage determined following the final 50 % load oper
within 2 % offthe output voltage measured during the Voltage Measureément Test in 5.31.2. A
protective deyvice, if provided, may be bypassed when conducting this test.

5.31.3.2 THe transformer shall be operated as described in‘the Temperature Test in 5.8, e

nitial 50 % of
ation shall be
S an option, a

xcept that the

load shall bg 50 % of the rated value, until the core, or stirface temperatures if encapsulated, stabilize.

After stabilization, the load shall be adjusted until 200 %-ofrated secondary current is reache

of operation| the load shall be readjusted, if necessary, to restore the current to 200 %,

adjustment

restored to t
stabilizes or
temperature
load stabilize

primary enefgized, the secondary voltage(s) shall be measured and compared with the @

voltage meas

53133 W

the transformer construction or reasons such as encapsulation or filling with electrical insula

the surface
measure this

all be made thereafter. The duration-of this overload shall be 30 min. The load
e original 50 % of rated value. It shall be held at that value until the core temp
until the temperature drops to within 5 °C (9 °F) of the original stabilized 50 ¢
(whichever occurs first). This-temperature value shall be compared with the
d condition, as specified-inv5.31.3.1. Then, the secondary load shall be remo

urements.

nen the core of\the transformer is not accessible for direct temperature measurs

bf the tranSformer enclosure shall be used. The portion of the enclosure su
temperature shall be the hottest spot occurring in the 100 % load heating test.

d. After 2 min
but no further
shall then be
erature again
b load-current
priginal 50 %
ved. With the
riginal output

ement (due to
ing material),
face used to

ile the load is

5.31.34 A

rotective device, when provided, shall be bypassed when the device opens wh

adjusted afte
5.31.4 Rep

5.31.41

r the surface temperatures have stabilized.

eated electric strength test

Following the Overload Test in 5.31.3, the transformer shall be subjected to a repeated electric

strength test. The test potential shall be 65 % of the value originally specified. After this test, the
transformer shall perform as intended.
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5.32 Testing of overmolded pin and sleeve assemblies

5.32.1 General

5.32.1.1 Pin and sleeve assemblies as described in 4.5.2.3 and 4.7.5.8 and mounted in their respective
appliance housings shall additionally be tested as described in 5.32.2 — 5.32.3. Conditioning of the pin and
sleeve assembly 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 or damage that
results in any of the following:

a) Wear impairing its further use;

b) Deterioration of enclosures or barriers;

c) Damage to the entry holes for the pins that might impair proper working;
d) Lodsening of electrical or mechanical connections;
e) Segpage of sealing compound;

f) Ignition of the enclosure material;

g) No|flashover between live parts of different polarity or-between such parts and
earthipg circuit, if any; and

parts of the

h) Thgre shall be no sustained arcing.

5.32.2 Endurance

5.32.21 Pi
mechanical,

connectors i
and disconn

and sleeve assemblies shall withstand, without excessive wear or other harmfill effects, the
lectrical and thermal stresses*oecurring in normal use. Compliance is checked by testing
the apparatus described in-5:32.2.2 — 5.32.2.3. Pin and sleeve assemblies afe connected
ted 1,000 times at rated-current and 3,000 times without a load. Connections intended to be

connected p
cycles at rate

5.32.2.2 Th

test apparaty

5.32.2.3 Th
use. The sle

i current is reduced.t0.100. No unloaded cycling is required.

b parts of the appliance holding the pin and sleeve assemblies are mounted in a

b test/setup shall be adjusted so as to simulate as far as possible disconnect

=) neenmhly is connected to a \Inlfngn Sl |pp|y source rnprnennfnﬁ\/n of the Qpp“

rmanently or semi-permanently, except for replacement or maintenance, th

s. The opposing parts are positioned so that the plane through the axes o
horizontal andl the ground pin, if any, is uppermost. If present, the ground circuit is connected {

e number of

N appropriate
f the pins is
0 ground.

on in normal
cation.

5.32.2.4 The pin and sleeve assemblies are connected and disconnected at a minimum rate of 6 cycles
per minute. The length of a stroke of the test apparatus is adjusted to provide maximum insertion of the
two parts of the appliance. No current is passed through the ground circuit, if present.

5.32.2.5 For pin and sleeve assemblies incorporating a ground pin, the test is repeated with the ground
pin connected to one of the poles of the supply. It is operated for half the number of cycles at rated current.

5.32.2.6 After the test, the specimens shall withstand an electric strength test as specified in 5.11.
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5.32.3 Temperature rise

5.32.3.1 Pin and sleeve assemblies shall prevent excessive temperature rise when operated under
conditions of use.

5.32.3.2 Temperatures of the pin and sleeve assembly are measured by means of thermocouples placed
as close to the connection as possible.

5.32.3.3 The parts of the appliance containing the pin and sleeve assemblies are assembled as in
normal use. A current equal to 1.25 times the rated or measured current, whichever is higher, is passed

through the pin and sleeve assembly for a period of one hour.

5.32.3.4 Fa

passing throligh one of the live conductors and the ground pin.

5.32.3.5 D
6 Doublel
6.1 Scope
6.1.1

requirementg
6.2 Definit
6.2.1 See§

6.3 Constr

6.3.1 The 4
and each of {

a) Al

b) Pa

A constructig

Thesx}
appliances

r pin and sleeve assemblies incorporating a ground pin, the test is repeated'w

ring the tests the temperature rise shall not exceed 45 °C.

nsulation

requirements apply to appliances marked as being provided with double ins
at employ double insulation in place of greunding in accordance with 4
supplement those contained elsewhere in this‘Standard.

ons
ection 3.
uiction — General

ppliance shall be so.constructed that double insulation is interposed between
he following:

accessible surfaces of the appliance; and

ts that are conductively connected to accessible noncurrent-carrying metal part

n using reinforced insulation complying with 6.4 may be used in place of double

th the current

ilation and to
.16.1. These

all live parts

5 or surfaces.

nsulation.

6.3.2 The thickness and the resistance to deterioration with aging of a material employed as
supplementary insulation shall not be less than that required for the same material employed as basic
insulation.

6.3.3 The insulation qualities and resistance to deterioration with aging of a material employed as
reinforced insulation shall not be less than the combination of basic and supplementary insulation.

6.3.4 The appliance shall be so constructed that the added protection against a risk of electric shock
provided by the supplementary or reinforced insulation is not reduced by the abuses likely to be
encountered during normal service (see 6.15, resistance to impact test, and 6.16, abnormal operation
test).

6.3.5 The appliance shall be so constructed that the following parts are not accessible:
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a) A live part;

b) A noncurrent-carrying metal part that is insulated from live parts by basic insulation only, unless

itisre

inforced insulation as described in 6.4; and

c) Basic insulation itself, unless it is reinforced insulation as described in 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 6.1, unless loosening or
displacement of the part causes malfunctioning of the appliance and does not result in a live part being

made access

ible.

Table 6.1
Minimum Spacings

be drawn tightly

across any,opening in the enclosure to form a flat plane across such opening. See Figure 6.1.

Parts between which spacings are measured Minimum acceptable spacings
1. Uninsulgted live parts and noncurrent-carrying metal parts that are Not less than, the through air and qver surface
separatgd by basic insulation only.? spacings ‘'specified in 4.15
2. Accessilple noncurrent-carrying metal parts® and noncurrent-carrying Not less)than the through air and qver surface
metal pgrts separated from uninsulated live parts by basic insulation spacings specified in 4.15
only (thi$ ordinarily is a spacing resulting from supplementary
insulatioh).
3. Uninsulgted live parts and noncurrent-carrying metal parts® separated Not less than twice the through airjand over
by double insulation or by reinforced insulation, where acceptable, surface spacings specified in 4.15
except gs specified in ltem 4.
4. Uninsuldted live parts and accessible noncurrent-carrying metal parts® | 8.0 mm (5/16 in) over surface
at a commutator or other location on which foreign matefials can build
up.
5. Uninsulated live parts, including film-coated wire wound in the form of a | 0.8 mm (1/32 in)
coil and feliably held in place, and the interior, surface of insulating
materiallthat serves as supplementary insulation.
6. Outer syrface of a wrapped coil and the.interior surface of insulating 0.8 mm (1/32in)
materialfthat serves as supplementary.insulation.
@ Reference 4.15.1.7.
b If the outer sufface of the enclostire consists wholly or partially of insulating material, the spacings applied to accegsible
noncurrent-cariying metal also apply to metal foil wrapped tightly around and in intimate contact with the enclosure.[The foil shall
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Figure 6.1

Method of Covering Enclosure with Foil for Measurement and Tests

6.3.7 Parts
lockwashers
removed dur]

ENCLOSURE \ s
) A
1L OPENING-IN
o ENCLOSURE
METAL FOIL

SB0722

secured by two independentfastenings or by means of screws or nuts
are considered not likely torbecome loose, if these fastening means are not n
ng routine servicing.

6.3.8 Leakage, rupture or oveffilling of a reservoir, pipe, tube, or the like for storing or con

or other fluid
insulation ine

6.4 Reinfo

associated wijth:\the appliance shall not render either basic, reinforced, or s
ffective or resultin deterioration of the insulation.

rced insulation

6.4.1 Gene|ral

brovided with
equired to be

ducting water
Uupplementary

6.4.1.1

Reinforced insulation may be used in place of double insulation anywhere in the appliance if the

reinforced insulation 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 6.4.2 — 6.4.8. In a multilayer assembly, contact between adjacent layers is

acceptable.

6.4.2 Brush caps and brush holders

6.4.2.1

construction complies with each of the following:

Reinforced insulation is considered to exist in an accessible brush cap or brush holder if the

a) The brush cap or brush holder shall be so recessed that, if it is mounted normally, its top is inside
the plane of the opening in the surrounding portion of the enclosure of the appliance;

b) The brush cap or brush holder shall be entirely composed of insulating material; and
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¢) The construction complies with 6.4.3 or 6.4.4, as applicable.

6.4.3 Brush holders in enclosures of insulating material

6.4.3.1

A brush holder assembly that is supported in the insulating material housing of the appliance

shall have a total 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 holders in enclosures of conductive material

ol H'

6.4.4.1 Abr
insulating ma

a) All |
be eng

b) Th
carryi

6.4.5 Comn

6.4.5.1 Rein
the end turns

a) She

b) Oth
insula
than
insula

c) Acg
emplo

!

aJlaalal taoal i 1 £ <l ' 4 Hoy | I
ST TTUIUCTT TTTOUTItCU 11T dimT TITTUIVOUTT UT CUTTUULUVT TTidioTrial olf'ld

erial and the construction shall comply with the following:

M Tiave 1to UVWITI

ve parts of the brush holder assembly, except for the wiring terminals of the brus
losed in the enclosure of insulating material; and

enclosure of the brush holder assembly shall be separated from accessiblg
g 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 t
or

3) Acceptable organic insulating material notjless than 1.6-mm (1/16-in) thick.
nutator and end turns of the armature winding

forced insulation is considered.toexist between the commutator segments and
and the shaft, and in both locations, if the insulation consists of one or more of ti

et mica that is not less thah 0.13-mm (0.005-in) thick;

er inorganic insulation having electrical properties at least equivalent to those of
ion is used under-the commutator segments, the thickness of the insulation shg
.0 mm (0.080.1n). If such insulation is used under the end turns, the thic
ion shall potbe less than 1 mm (0.039 in) or the length of the air gap, whichever,

eptable:organic insulating material if the armature complies with the investigatio
yingreinforced insulation, 6.18.

enclosure of

bh itself, shall

noncurrent-

hose of mica;

the shaft, or
e following:

mica. If such
Il not be less
ness of the
is larger; or

h of armature

6.4.5.2

insulated from the shaft by either of the following:

a) Sheet mica that is not less than 0.13-mm (0.005-in) thick; or

If any of the constructions described in 6.4.5.1(b) are used, the armature laminations shall be

b) Other inorganic insulation having electrical properties at least equivalent to those of mica. 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.

6.4.6 Switches

6.4.6.1

insulating material and if the following conditions are met:

Reinforced insulation is considered to exist at a switch if the switch has its own enclosure of
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a) A noncurrent-carrying metal part that extends outside of the switch enclosure shall not enter the
arc chamber;

b) The plunger, toggle or the like that contacts live parts inside the switch shall be entirely
composed of insulating material;

c) A live part inside the switch shall not be contacted by a metal actuating arm, cam, or the like;

d) All live parts other than the terminals shall be completely enclosed in the switch enclosure;

e) In an appliance employing a conductive enclosure, that portion of the switch or switch enclosure
that contains arcing parts shall be separated from exposed noncurrent-carrying metal by means of

not le
elect
acce

f) In

used
of th
from

6.4.7 Flexi

6.4.7.1 Rei
type flexible

6.4.7.2 Insi

jacketed-typg flexible cord may be insulated from» an accessible noncurrent-carrying n

supplementa
a) An
b)Ad
C)As
6473 Ifo

insulation ing
that they are

cal properties, and any metal in contact with the switch enclosure shall be~i
sible noncurrent-carrying metal by supplementary insulation;

n appliance employing an enclosure of insulating material, metal moéunting sc
o secure the switch to accessible noncurrent-carrying metal shall(not pass thrg
switch enclosure. The mounting means may pass through tabs, ears, and the

he switch body.

ble cord

nforced insulation is considered to exist inside an“appliance where the jacket
cord contacts supplementary insulation.

e the appliance where the jacket has been removed, the insulated individual cq
ry insulation in any one of the following forms:
insulating liner;

oating of insulating material; or

ne or more of the)insulated individual conductors of the flexible cord contacts s
ide the appliance, the conductor insulation and the supplementary insulation
not affected to the same degree by deteriorating influences such as heat, cont

the like. Th

individual cohductors if the jacket is of thermoplastic or thermoset material; and the condit

I

the applianc

flexible“cord jacket itself may serve as the supplementary insulation for

are not likely to stress or degrade the physical properties of the jacket.

leeve around the cord, if the sleeve is loose fitting and is secured to the enclosute.

he equivalent
hsulated from

rews or rivets
ugh the body
ike projecting

bf a jacketed-

nductors of a
hetal part by

upplementary
shall be such
aminants and
the insulated
ons of use of

6.4.8

6.4.8.1
wiring — inclu

6.4.8.2

Internal wiring

ding insulated splices — contacts supplementary insulation. See 6.4.8.3.

0.8 mm (1/32 in) from an accessible noncurrent-carrying metal part.

6.4.8.3

Reinforced insulation is considered to exist at points inside of the appliance where the insulated

Internal wiring that has basic insulation — including an insulated splice — shall be spaced at least

If internal wiring that has basic insulation — including an insulated splice — contacts an enclosure

of insulating material, the insulation on the wire and the enclosure of the insulating material shall be such
that they are not affected to the same degree by deteriorating influences such as heat and contaminants.
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6.4.8.4

Insulating tubing may be accepted as supplementary insulation between internal wiring that has

basic insulation — including an insulated splice — and accessible noncurrent-carrying metal, if all of the
following conditions are met:

a) The

tubing shall be loose fitting on the conductors;

b) The tubing shall be so fixed in position as to restrict relative movement between the tubing and
the metal,;

c) The length of the leads shall reduce the likelihood of any tension during assembly or repair;

d) The tubing shall not contact sharp bends, projections, corners or the like, nor shall it be subject

to ten

ion or compression:

e) The

f) The
to the
shall g

6.5 Power supply cord

6.5.1 A pow

6.5.2 Inside
an accessiblg

6.6 Strainr

6.6.1 If an

insulation located between the clamp and the flexible cord.

6.7 Bushin

6.7.1 A bus
through a no
material shall

6.8 Capacifors

6.8.1 Thed

wiring shall not be subject to flexing;

materials of the tubing and the insulation on the wire shall be such that they arg

e of a thickness that is acceptable for the application.

er supply cord shall not include a grounding conductor.

the appliance, the insulated individual conductars of a power supply cord sha
noncurrent-carrying metal part.

plief

bccessible metal strain-relief clamp is employed, it shall be provided with su

S

hing of insulating material shall be provided at each point at which a flexible
hcurrent-carrying) metal part. A bushing of rubber, neoprene, polyvinyl chlorig
not be used.forthis application.

electric in a capacitor shall not be depended upon as supplementary insulation

6.9 Extra-low voltage circuits

6.9.1

not affected

same degree by deteriorating influences such as heat and contaminants; and ¢) The tubing

| not contact

pplementary

cord passes
e, or similar

If an extra-low voltage circuit, see 3.19, is conductively connected to an accessible noncurrent-

carrying metal part, or terminal or outlet for connection of circuits external to the appliance, the circuit shall
be considered to be accessible noncurrent-carrying metal.

6.10 Spacings

6.10.1

Spacings shall be in accordance with Table 6.1.
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6.11 Internal wiring

6.11.1 Internal wiring shall be located or restrained so that breakage or loosening of the wire at a
termination and subsequent displacement cannot reduce the spacings to values below those specified in
Table 6.1, unless breakage or loosening of the wire at a termination and subsequent displacement causes
malfunctioning of the appliance and does not result in a live part being made accessible.

6.11.2 Compliance with 6.11.1 can be accomplished by one or more of the following means:
a) The use of barriers;

b) Relative placement of parts;

c) Physical restraint of the conductor in addition to that resulting from its inténged electrical
conngctions; or

d) Other equivalent means.

6.11.3 Thelrequirement specified in 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 maintgin the level of
insulation shpll be so secured to the appliance that it remains<n place when the power supply cord or a
component, such as a switch, is being replaced. However, a-supplementary part need not he fixed to the
appliance if ifs design precludes its being left out after servieing of the appliance.

6.12 Leakdge-current test

6.12.1 Thelleakage current of a double insulated appliance when tested in accordance with 5.3, leakage
current, 5.4, leakage-current following humidity’conditioning, and 8.5, leakage-current test, shall not be:

a) Mare than 0.25 MIU for accessible noncurrent-carrying metal parts;
b) Mdre than 0.5 MIU for inaccessible noncurrent-carrying metal parts; and

c¢) Mofe than 0.5 MIUbetween accessible and inaccessible noncurrent-carrying metal|parts.

6.12.2 Priof to the {est described in 6.12.1, an appliance having parts that are likely to produce
conductive dust, such as the commutator and brush assembly of a universal motor, shall bg operated for
100 h, or unfil the brushes wear out, whichever interval is shorter, but in no case less than 25 h. Brushes
shall be replaced during this test if necessary to achieve 25 h of operation. Air inlets shall bge unrestricted
and motorizedagitators (if provided)shaittbe unfoaded:

6.12.3 The humidity chamber conditioned sample specified in leakage-current following humidity
conditioning, 5.4, may be used for several tests. The sequence of testing following humidity conditioning
shall be:

a) Leakage current;
b) Insulation resistance (see 6.14); and

c) Electric strength.

6.12.4 For an appliance employing discharge-path resistors, or ground connected radio-interference
capacitors except Y1 capacitors complying with UL 60384-14 and CSA E60384-14, as described in
4.2.5.7, the resistors shall be shorted one at a time prior to the test.
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6.13 Electric strength test

6.13.1 For the tests specified in electric strength test, 5.11, and electric strength test, 8.4, the points of
application and the potentials employed shall be in accordance with Table 6.2.

6.13.2 For an appliance employing discharge-path resistors, or ground connected radio-interference
capacitors except Y1 capacitors complying with UL 60384-14 and CSA E60384-14, as described in
4.2.5.7, the connection shall be open-circuited at the point of attachment to the accessible part.

Table 6.2
Points of Application and Voltages for Electric Strength Test

Points between which potential shall be applied Test potential in'V|
1. Live partp and inaccessible noncurrent-carrying metal parts Voltage prescribed for electric strength test in
5.11
2. Inaccesgible noncurrent-carrying metal parts and accessible 2000 V plus twice\the rated voltage of the
noncurrgnt-carrying metal parts or for equipment with an outer equipment

enclosurg of insulating material, metal foil wrapped tightly around the
enclosurg — see Figure 6.1

3. Accessiljle noncurrent-carrying metal parts, or the foil mentioned in 2000 V_plus twice the rated voltage of the
Item 2, ahd metal foil in contact with the inner surfaces of insulating equipment
barriers provided to accomplish compliance with Table 6.1

4. Accessiljle noncurrent-carrying metal parts and: 2000 V plus twice the rated voltage of the
a) Metal foil wrapped around the power-supply cord inside the inlet equipment
bushingd, cord guards, strain-relief clamps, and the like; or
b) A metgl rod of the same cross-sectional dimensions as the ‘eord and
inserted |n its place

5. Live parts and accessible noncurrent-carrying metal-parts, or the foil 3500 V plus twice the rated voltage of the
mentiongd in Item 2 equipment

6.14 Insulation resistance

6.14.1 The |appliance shall be\*conditioned as described in leakage-current follow|ng humidity
conditioning, [5.4. After conditiening, 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) Betveen live parts and inaccessible noncurrent-carrying metal parts — 2 MQ; and

c) Between inaccessible noncurrent-carrying metal parts and accessible noncurrent-carrying metal
parts — 5 MQ.

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 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 6.12.2. See also 6.12.3.

6.14.4 The measurements of insulation resistance and the electric strength test mentioned in 6.14.6
shall be made with the appliance still in the humidity conditioning chamber.
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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 application of the test potential. The

sample shall

not be energized during this test.

6.14.6 Following the insulation resistance test, and while still humidity conditioned, the sample shall be
subjected to the electric strength test in 6.13.

6.15 Resistance to impact test

6.15.1

The appliance shall withstand the applicable impact tests specified in 5.19 without making

accessible to contact noncurrent-carrying metal parts that are insulated from live parts by basic insulation

only, and ba
subjected to

6.16 Abno

6.16.1 Abn
not comply W

be conducted on all double insulated appliances regardless of whether they’employ thermop

enclosures.

6.16.2 Folld
room temper
accessible n
the potential

6.17 Overl

6.17.1

General

sic-insulation—Fhe gpplianr\n shall r\nmpl\][ with the alectric cfrnngfh test-in-6.

the impact test.
'mal operation test

brmal operation as specified in 5.21.7 shall not affect the insulatien-to the exte
ith 6.16.2 or that it exposes live parts. The tests specified in abnormal operation

wing abnormal operation specified in 6.16.1, the appliance shall be given ti
ature and shall withstand for 1 min without breakdown the application, between
bncurrent-carrying metal parts, or the foil described in note b of Table 6.1 and

|3 after being

ht that it does
, 9.21.7, shall
astic or metal

ne to cool to
live parts and
Figure 6.1, of

specified in Table 6.2.

bad test on motors

6.17.1.1 O

direct mounted fan, under conditions of extreme overload shall not affect the appliance ins
extent that the insulation does net'.comply with 6.17.4.3 or that live parts are exposed.

6.17.1.2 Toldetermine whether a motor complies with 6.17.1.1, three previously untested s
appliance shill be operated as described in 6.17.2.1 for vacuum cleaners with mechanical
motorized ndzzles or6,17.3.1 for household use floor finishing machines.

6.17.2 Vacuum-'cleaners with mechanical agitators and motorized nozzles

eration of a motor, other than a motor with a pre-filter that serves to move 3

ir only with a
ulation to the

amples of the
agitators and

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
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 Hou

6.17.3.1

sehold 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 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.
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6.17.4 Test conditions

6.17.4.1  With reference to 6.17.2.1 and 6.17.3.1, breakdown of the basic insulation shall be considered
to have occurred when flame appears or the winding burns open. If flame appears, the overload operation
shall be terminated, and the flames extinguished.

6.17.4.2 During the running-overload operation described in 6.17.2.1 or 6.17.3.1, any protective device
provided with the motor shall be short-circuited, and the branch-circuit protection shall be of high enough
capacity to withstand the test currents without opening the circuit. The objective of the test shall determine

the integrity o

¢ parts and accessible noncurrent-carrying metal parts or the foil as’mentioneq

f the motor insulation and not the effectiveness of a protective device.

5.2 and Figure 6.1; and

a) Liv

Table

b) All

or the
6.18 Invest
6.18.1

three sample
shall withstan
twice the rate
from live part

6.18.2 The
temperature ¢

a) 120
b) 140
c) 175

d) 200

6.18.3 One

If a motor construction includes reinforced armature.insulation as mentioned in 6.4.5

naccessible noncurrent-carrying metal parts and accessible honcurrent-carryin
foil as mentioned in item 2 of Table 6.2 and Figure 6.1.

gation of armature employing reinforced insulation

5 of the armature, after each of three conditioning procedures described in 6.1
d for 1 min, without breakdown, the appli¢ation of a 60 Hz sinusoidal potential o
d voltage between the armature winding,and the noncurrent-carrying metal that
5 by reinforced insulation.

three samples mentioned in 6:18.1 shall first be conditioned in an oven fo
f:

°C (248 °F) for a Class A'system;
°C (284 °F) for a(Class B system;
°C (347 °F).fora Class F system; or

°C (392 °F) for a Class H system.

armature sample shall then be caused to carry the locked rotor current of the m

time to cool
plication of a

| in item 2 of

j metal parts

11(c), each of
8.2 — 6.18.4,
[ 1000 V plus
is separated

500 h at a

otor, another

shall be caused to carry half of such Tocked rofor current, and the third shall be caused 1o 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 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.

6.19 Resistance to moisture test

6.19.1 As a result of the applicable tests mentioned in resistance to moisture, 5.12, the appliance shall:
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a) Comply with the leakage-current test, 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 6.1 and Figure 6.1.

6.20 Manufacturing and production tests
6.20.1 Production line electric strength test

6.20.1.1 Each appliance marked as double insulated shall withstand for one second without electrical
breakdown, as_a routine production-line test, the application of the potentials indicated in Table 6.3 in
accordance \vith the test method described in electric strength test, 10.1.

Table 6.3
Production-Line Electric Strength Test Potentials

<

Test potential in \

Pdints 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. Inacceskible noncurrent-carrying metal parts and accessible 1500 2122
noncurrgnt-carrying metal parts insulated from one another by
supplenjentary (protecting) insulation

3. Live parfs and accessible noncurrent-carrying metal parts for:
a) body pupported wet pick-up appliance 3000 4242
b) all other appliances 2500 3536

2 If necessary because of the inaccessibility of parts, tests'in accordance with Items 1 and 2 may be conducted on gubassemblies
of the equipmgnt, and, in this case, the test indicated.in Item 3 shall be conducted. If the tests in accordance with lt¢ms 1 and 2
are conducted|on the completely assembled equipment, the tests indicated in Item 3 may be omitted if there is no rginforced
insulation.

® Those parts gf the tests described in Items 2 and 3 that include application of metal foil to outer enclosures of insylating material
may be waiveq if the manufacturer hassan‘acceptable quality-control program. This program shall determine that thie insulating
material in question is free from cracks'and metal inclusions, and that it has the physical and electrical strength reqtired for the
application. To|determine that the(material is free of cracks or metal inclusions, a 100 % visual inspection shall be cpnducted.
Periodic physig¢al-property testsion molded parts shall also be conducted.

7 Recharggable Battery-Powered Appliances

7.1 Generdl

7.1.1 Products covered by this clause of the standard that are powered by rechargeable batteries either
solely or as an alternative or in conjunction with other sources shall meet the requirements of UL 2595 /
CSA C22.2 No. 0.23, with the conditions and specifications as required by Annex D of that standard as
indicated in 7.1.2 — 7.1.11 below.

7.1.2 In reference to Indent A of Annex D of UL 2595 / CSA C22.2 No. 0.23, except as specified
elsewhere in UL 2595 / CSA C22.2 No. 0.23, the following requirements in this end product standard do
not apply or are amended as indicated below:

a) The clauses specified in Table 7.1 do not apply.
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b) For 5.18, the compliance criteria is as specified in 17.2 of UL 2595 / CSA C22 No. 0.23. The
appliance shall remain energized under maximum normal load during the test by one of the

followi

ng methods:

1) Using a fully charged battery until the applicable number of cycles is completed; or

2) Using a DC power supply set at the maximum voltage.

c) The testing of 5.19 and, for appliances for outdoor use, 5.21.4, applies to the appliance, but the
acceptance/compliance criteria of the mechanical strength test in Section 15 of UL 2595 / CSA

C22.2

d) 5.2

No. 0.23 shall be applied.

1.3 is applied, but the ball pressure test in 21.2 of Ul 2595 / CSA C22.2 No

0.23 may be

used i
2595

e) 5.2
test off

f) For

g) For

pertain to the risk of electric shock only apply to products-eperating at hazardous V

ltems
Table

h) For
be rep
batter
use o
power

operafion during servicing, shall replace the statement “Unplug Before Servicing”

Powel
mean;
put int

Note: A
evaluat

i) Req
result

h place of the Mold Stress Test and the compliance criteria for either test is as/sy
CSA C22.2 No. 0.23.

|.10 is applied, but only in reference to the external temperatures recorded durin
UL 2595/ CSA C22.2 No. 0.23.

8.4.1, the test voltages of 8.16 of UL 2595/ CSA C22.2 No. 0.23 shall be applied.

11.4.7, 11.4.18, 11.4.21, 12.2, and Table 11.1, the marking or instruction requ

1 - 13 and 16). Items related to the risk of fire arexplosion (e.g.,
11.1) shall apply as indicated.

items 14, 1

11.4.16 and 11.4.17 and 11.4.18, the statement "Unplug Before Cleaning or Se
laced with "Disconnect Battery Pack Before ‘Cleaning or Servicing", or the equiv|
operated appliance shall incorporate‘a means for disconnecting the battery(g
tools. With respect to 11.4.16, an-appliance provided with a reliable off pos
switch is provided with a means to prevent actuation, in order to preven

Switch Lock-off Before Seryvicing” or the equivalent. This marking is not re
to prevent actuation of(the power switch is self-restoring when the power switg
D the off position.

switch complying with Section 18 of UL 2595 / CSA C22.2 No. 0.23 or an electronic control with
bd as a safety critical function are considered to provide a reliable off position.

uirements pertaining to “live” parts or “live” conductors are applicable where
n risk of fire, electric shock, or failure of a safety critical function.

ecified in UL

g the heating

rements that
oltages (e.g.
5, and 16 of

rvicing" shall
alent and the
) without the
tion and the
[ inadvertent
by “Engage
quired if the
h actuator is

an off condition

failure could

Table74

Requirements Not Applicable for Battery-Powered Appliances

Title Clause

General

213

Components

4.1.2 except 4.1.2.1 for appliance markings

Enclosures

4.21.8-4.2.1.11,4.2.2,4.2.3 except4.2.3.5,4.2.3.6,and 4.2.5

Mechanical Assembly

4.3.1.3

Supply connect

»
o
N
IN
U‘l
w
o
.|>
N

5.

]

ions

Internal wiring and external interconnections

‘b‘

and
and

IN

~

1

>
™
N
‘-b

Electrical insulation

4.8

Table 7.1 Continued on Next Page
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Table 7.1 Continued

Title

Clause

Motors

B

9

Switches, relays, and similar controls

4.10, except 4.10.3

Controls — End product test parameters 4.11
Capacitors 4.12
Lampholders 4.13
Receptacles 4.14

Spacings 4.15
Grounding and bonding 4.16
Protective devices 4.17.5-4.17.16,4.17.18 and 4.17.19
Heating elemepts / steam generators 4.18
Protection agajnst injury to persons 4.19.4

Tests, General 5.1.2and5.1.3
Normal loads 5.2

Leakage currept 53-55
Starting current 5.6

Rating 5.7
Temperature 5.8

Severe operating conditions 5.9

Abnormal opetation 5.10, except for Ash Vacs 5.10.8
Electric strength test 5.11
Resistance to noisture 5.12.9
Switches, relays, and similar controls 515

Internal wiring pnd interconnecting cord flexing 5.18.1

Polymeric enclpsure parts 5.21.1,5.21.2,5.21.3.1,5.21.5-5.21.7,and 5.21.9
Polymeric matgrials used as structural.support 5.22
Thermoplastic|motor insulation systems 5.24
End-product afc resistance 5.25
Abnormal overjoad 5.26
Glow-wire endtproducttest 5.27
Blower cleanef impeller tests 5.28
Testing of temperature-controtdevicestsedna 5294
vacuum with a steam-cleaning attachment

Mechanical valve endurance test 5.30
General purpose transformers 5.31
Testing of overmolded pin and sleeve assemblies 5.32
Double Insulation Section 6
Leakage-current test (Current carrying hoses and 8.5
accessory electrified wall valves)

Manufacturing and Production Tests Section 10

Marking

11.1.4,11.1.6 and 11.4.22 - 11.4.24

Instruction Manual

12.2.11,12.2.12,12.3,12.4,12.5.2 - 12.5.6, 12.5.9 - 12.5.10, and 12.5.13
-12.5.18
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7.1.3 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 extraction type floor cleaning machine.

7.1.4 With respect to Indent C of Annex D of UL 2595 / CSA C22.2 No. 0.23, LT specification shall be
required for batteries for products not marked intended for indoor use; and ELT: —35 °C specification shall
be required for batteries for products not marked “Use Indoors” or “Store Indoors”.

7.1.5 With respect to Indent D of Annex D of UL 2595 / CSA C22.2 No. 0.23, during the heating test,
portable vacuum cleaners shall be operated without detachable hoses and attachments and with no
additional restriction on the intake of air.

7.1.6  With r¢
in Table 9.1 o

j

7.1.7 Withr
the of Annex

pspect to Indent F of Annex D of UL 2595 / CSA C22.2 No. 0.23, during the abngrmal tests of

uncovered apd with no additional mechanical load for those tests where applicable. In ag

abnormal corf
dry continuod
except as sps

D of UL 2595 / CSA C22.2 No. 0.23, the appliance shall be operated with the

ditions specified in UL 2595, vacuums with a steam cleaning function, shall alsd
sly with all automatic temperature controls or protective devices shunted out
cified in 5.2.8.5, until ultimate results. If provided, low water'sensing circuits not

intake ports
dition to the
be operated
Df the circuit,
evaluated as

safety critical [functions shall also be defeated.

cal functions
5/ CSA 22.2
ge (including

7.1.8 With respect to Indent G of Annex D of UL 2595 / CSAXC22.2 No. 0.23, the safety-crit
(SCFs) identified in Table 7.2 of this end product standard feplace those specified in UL 259
No. 0.23. In addition, all safety critical functions shall beZmaintained at any operating volta
battery low vqltage) and meet requirements of 16.15 ofUL 2595 / CSA C22.2 No. 0.23.

Table 7.2
Safety-Critical Functions(SCFs) for Battery-Operated Appliances
Type and purpose of'SCF Required performance Jevel (PL)

Prevent unwanied turning on where unexpected operation exposes users or B
bystanders to afcessible hazardous maoving parts.
Provide desired switch-off of the appliahce if continued operation exposes the user B
to moving parts}
Overspeed preyention above‘a-particular speed for those appliances where B
operation abov¢ that speed)would expose users or bystanders to a substantial risk
of injury due to [he disintegration of moving parts or accessories due to accessible
moving parts.
For app“ances PVikdawrall |fp| it cpnarl mnoer that donotmeet the condition-above. Not a2 SCE
Prevent exceeding a thermal limit as defined in Section 9 of UL 2595 / CSA C22.2 A
No. 0.23.
Prevent reverse direction of rotation Not a SCF
Prevent self-resetting as required by 4.19.7.3 where unexpected operation B
exposes users or bystanders to a substantial risk of injury due to accessible
hazardous moving parts.
Prevent unwanted wetting of uninsulated live parts as defined in 5.12 of this end- C
product standard (e.g. electronic float sensor).
Prevent operation under conditions of moisture leakage. B

7.1.9 With respect to Indent H of Annex D of UL 2595 / CSA C22.2 No. 0.23, the impact surface may be
conducted on hardwood or concrete.
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7.1.10 With respect to Indent | of Annex D of UL 2595 / CSA C22.2 No. 0.23, products covered by this
end-product standard are not required to have this special switching arrangement.

7.1.11 With respect to Indent J of Annex D of UL 2595 / CSA C22.2 No. 0.23, battery-operated
appliances that can also be operated or charged by mains or a non-isolated sources as described in UL
2595 / CSA C22.2 No. 0.23, shall also meet the requirements of this end-product standard that apply to
the risk of electric shock. For these types of appliances, the exempted requirements specified in 7.1.2(a) of
this end-product standard might be applicable.

7.1.12 With respect to Indent K of Appendix D of UL 2595 / CSA C22.2 No. 0.23, the conditioning of the
appliance with respect to moisture resistance shall be as in 5.12 as applicable, the acceptance criteria of
5.12 being re ified i Separable or

detachable |
battery pack
appliance.

7.2 Autom
721 Ther
7.2.2 In the

cleaner shall
may be iden

attery packs for appliances covered by this Standard require no additional
to liquid ingress other than that which would be experienced in testingqas-a
btic battery-powered floor cleaners

bquirements in 7.1.2 additionally apply to automatic battery-powered floor cleang

application of 6.7 of UL 2595 / CSA C22.2 No. 0,23, an automatic battery-
be marked "For use only with docking station;'/or the equivalent. The d
ified by a catalog number, series identification, or. the equivalent. Alternatively,

"See Instrucfion Manual for Additional Docking Stations," eér.the equivalent, may be employ

to at least on

7.2.3 With
12.2.6 and 1

e docking station referenced by catalog number.

respect to Indent A of Appendix D of UL 2595 / CSA C22.2 No. 0.23, in the
P.2.7 of this end-product standard, ‘an automatic battery-powered floor cleaner

provided wit
before using

n the following cautionary instructions or the equivalent regarding proper roor
the appliance:

esting of the
ached to the

br's.

bowered floor
bcking station
he statement
ed in addition

application of
shall also be
n preparation

a) Plgce the cords from other appliances out of the area to be cleaned.

b) Dq not allow the appliance to operate in an area with an unattended infant/child or where
somepne is laying on-the/floor.

c) Do|not operateithe appliance in an area where there are lit candles or fragile objects on the floor
to be cleaned-

d) Do nat.operate the appliance in a room that has lit candles on furniture that the gppliance may
accidgntally hit or bump into.

e) Do

not allow children to sit on the appliance.

f) Do not use the appliance on a wet surface (if intended for dry pick-up only).

g) Be aware of the potential trip hazard in the area an automatic floor cleaner is being operated.

7.2.4 With respect to Indent D of Appendix D of UL 2595 / CSA C22.2 No. 0.23, during the heating test,
automatic battery-powered floor cleaners shall be operated on the test carpet described in 5.2.1.2 of this
end-product standard. A border or frame measuring 1.5 m by 1.5 m (5-ft by 5-ft) shall be used on the
carpet to the limit the area of operation. The air inlet shall be unobstructed.

7.2.5 With respect to Indent G of Appendix D of UL 2595 / CSA C22.2 No. 0.23, additional safety-critical
functions (SCFs) for automatic battery-powered floor cleaners are in Table 7.3 of this end-product
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standard. In addition, all safety critical functions shall be maintained at any operating voltage (including
battery low voltage) and meet requirements of 16.15 of UL 2595 / CSA C22.2 No. 0.23.

Additional Safety-Critical Functions (SCI;rsa)bffrt&?Jtomatic Battery-Powered Floor Cleaners
Type and purpose of SCFs Minimum pe;:fstgrrggfg_:evel (PL) per
Power on/off (7.2.10), except as specified in Table 7.2. Not a SCF
Hazard from moving part (7.2.11) B
Fall hazard from automatic battery-powered floor cleaner (7.2.13) B
Impact hazard from automatic battery-powered floor cleaner (7.4.1.) B
Battery low volthge control that disables the operation of the vacuum when the B
battery is dischfrged to a voltage level in which the SCF controls above cannot
function as intepded.
Moisture detectjon required for compliance with 7.2.9 B

7.26 Withr
an automatic
Ibs) placed o
samples of th
condition thaf]

7.2.7 Withr
an automatic
of liquid or ag
tests the apqg
charging funo

7.2.8 An au
5.2.9.2 of thig
used on the h

bspect to Indent H of Appendix D of UL 2595 / CSA C22.2 No=0.23, the robot v
battery-powered floor cleaner shall be subjected to an evenly distributed load 9
N top of the floor cleaner for a period of one minute~This test shall be condug

would increase the risk of fire or personal injury resulting from operation of the 3

pspect to indent K of Appendix D of UL 25957 CSA C22.2 No. 0.23, the robot v3
battery-powered floor cleaner shall be conditioned as in 7.2.8 — 7.2.9 for uninter]
cidental spillage of liquid onto the appliance and assessed as indicated in Inder
liance shall be returned to the deck if still operable and reassessed with re|
tions using the acceptance criteria indicated in Indent K.

tomatic battery-powered-floor cleaner shall be operated on the hard surface
end product standard. A’border or frame measuring 1.5 m by 1.5 m (5-ft by
ard floor surface to.imit the area of operation with 500 mL of 1 % NaCl solution

the surface piior to the automatic)battery-powered floor cleaner operating.

729 Thea
distilled wate

bpliance shatlbe placed in its normal operating position. Using a graduated cyli
with 0.6-g/L of sodium chloride and 5.4 g/L of a low sudsing detergent shall be

the areas on the top:surface of the appliance where water is likely to enter the appliance.

cuum part of
f 60 kg (130-
ted on three

e appliance. As a result of the testing, no short circuit'shall occur, and there shall not be any

ppliance.

cuum part of
tional pickup
t K. After the
spect to any

described in
5-ft) shall be
poured over

nder, 500 mL
poured over

7.210 Whe

docking station upon com

pletion of the test if it is still operable. In addition, the tests of 5.12.

turned to its
4 and 5.12.8

shall be conducted with and without the appliance on its docking station as applicable.

7.2.11

The mobile part of automatic battery-powered floor cleaners shall be provided with a readily

accessible manually operated switch to turn all the motors off. Initial actuation of the switch shall cease all
operation of the motors and the appliance shall remove power to the motors within a specified time period
in accordance with the instructions. Reactivation shall only be possible by manual reset on the mobile part
by the user.

7.2.12 If the compliance of 7.2.13 — 7.4.5 relies on the operation of a safety critical function electronic
circuit, compliance should be demonstrated with respect to Indent G of Appendix D of UL 2595 / CSA
C22.2 No. 0.23.
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7.2.13 Automatic battery-powered floor cleaners shall be provided with a device to protect the appliance
from dropping off the cleaning surface (e.g. stairways and the like). When the vacuum reaches the critical
edge, it shall either stop, or move away from the edge and continue its normal vacuuming operation.
Compliance shall be checked by testin 7.2.14 — 7.2.19. Consideration shall be given to the use of a testing
bed with rollers during the immunity testing required of Indent G of Appendix D of UL 2595 / CSA C22.2
No. 0.23.

7.2.14 Automatic battery-powered floor cleaners shall be operated as defined in 7.2.15, on each of the
test tables defined in 7.2.16. Compliance shall be defined by 7.2.19.

7.2.15 Test shall be run according to 9.3 and 9.4 (if applicable) of IEC 62849:2016 with the following
modifications._fotal of 10 minutes of run time in each possible operating mode and will not need to be

repeated. The test shall be run in the worst case lighting condition for the appliances using-gne of the two
lighting condjtions: 200 £50 lux, 0.01 £0.01 Lux. Consideration needs to be given for alklogad|ng conditions
of the Automptic battery-powered floor cleaner to establish the worst load that should‘beappljed during the
test.

7.2.16 The|test table shall be constructed as defined in 9.2 of IEC 62849:2016, with th¢ surfaces as
specified in Table 33 only.

7.2.17 Theltable and base material on which the table stands shall.be of the same material.

7.2.18 For checkerboard, the table and the base shall be-deliberately misaligned by half|a tile in both
directions, from the right angle corner (see Figure 7.1).

Figure 7.1
Checkerboard Step and Base

View A
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7.2.19 The automatic battery-powered floor cleaners shall have no uncontrolled descent.

7.2.20 Mobile parts of automatic battery-powered floor cleaners shall be equipped with a device to stop
movement within 1 s of accessible hazardous moving parts when they lose contact with the surface being
cleaned.

7.2.21 Contact of the automatic battery-powered floor cleaner shall not create the potential for injury in
normal use. Compliance shall be shown per7.3.1 or7.4.1.

7.3 Calculated energy method

7.3.1 The inppac
Where:
E = Impact energy (J)
A= (7p kg)
mg =|maximum mass of the appliance, in the most unfavorable configuration allpwed by the
instrugtion manual, with the collection bin empty. Any\tank that is filled at startup shall ke full (kg).
Vimax 3 maximum speed (m/sec)
7.3.2 The epergy shall not exceed 3.54 in-Ibf-(0:4 Joules). The test shall be conducted i) accordance
with a test m@de that attains maximum speed.on carpet (with and against pile) and on a hafd surface, in
any mode of ¢peration. Any obstruction detéction is defeated for the purposes of this test.
7.4 Measurpment method
7.4.1 Alterngtively to 7.3.1, the impact force shall not exceed the values in 7.4.2 using the method of
7.4.2 and the|contact surface-shall be designed as in 7.4.5 as to limit the contact pressure.
7.4.2 The maximunrforce applied by the automatic battery-powered floor cleaner against an obstruction
shall not be gfeaterthan 234 N during the first 0,5 s after impact after a minimum of 45 N is exceeded; and

M7 N thereaffer.

7.4.3 With respect to 7.4.2, the automatic battery-powered floor cleaner is placed on a level test surface
as described in 5.2.9.2. The automatic battery-powered floor cleaner shall be made to collide with a force
measuring means described in 7.4.5. The force at impact shall be measured parallel to the ground plane
and vertically aligned with the point of contact with the force measuring means. The point of contact shall
not be higher than 150 mm from the ground plane. Friction, misalignment and other factors associated
with the mounting of the force measuring means shall be such as to minimize the error in the
measurement.

7.4.4 The force measurement apparatus consists of an instrument which incorporates a rigid impact
plate having a diameter of (90 £10) mm and a spring having a spring constant of (60 £2) N/mm. The spring
acts on a sensing element which is connected to a measuring instrument having a bandwidth limited to
(150 +50) Hz and with an accuracy of 5 %. The sampling rate shall be at least double of the bandwidth. A
typical arrangement of this force measurement apparatus is shown in Figure 7.2.
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Figure 7.2

Impact Force — Measurement Method Fixture

"/
TS K

IEC

su5440

Key:

1 = appliance
= impact plate|

3 = spring

4 = force measuring apparatus

5 = sensing elerent

6 = rigid support
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7.4.5 Potential contact surfaces of automatic battery-powered floor cleaners that would strike an
obstruction during use shall fulfill all of the following requirements so as to minimize the risk of injury upon
contact:

a) The potential contact surface shall not have a perpendicular protrusion greater than 5 mm
unless the protrusion has a:

1) Surface area greater than 20 mm?; and
2) Minor dimension greater than 5 mm.

b) All protrusions shall have rounded edges; and

c) The surface contacted when striking an obstruction shall be located not greater.than 150 mm
from the test surface.

8 Current-Garrying Hoses and Accessory Electrified Wall Valves
8.1 Scope

8.1.1 Thesgrequirements cover:

a) Cufrent-carrying hoses for use with vacuum cleaner/motorized nozzle combination appliances
intended for household, dry pick-up, indoor use;

b) Cufrent-carrying hoses for use with motorized_nozzles intended for use with ceptral vacuum
cleanipg systems intended for household, dry piek=up, indoor use;

c) Wet pick-up current-carrying hoses .for*use with household, indoor use carpet cleaning
equipment;

d) Grqunded current-carrying hoses.for use with motorized nozzles intended for hougehold indoor
use; ahd

e) Elegtrified wall valves for_ connection of current-carrying hose/motorized nozzle conpbinations for
central vacuum cleaning-systems intended for household use.

8.1.2 Thesdrequirements.supplement those in Sections 1 — 6 and Section 11 of this Standafd.

8.1.3 Thesg requirements are not applicable for products where failure of the hose insulation does not
result in a risK of fire, electric shock or failure of a safety critical function.

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 external hose structure shall insulate the conductors from contact by the user. In addition,
for wet pick-up current-carrying hoses, the internal hose structure shall insulate the conductors. The
conductors may be used for structural support of the hose. However, 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 8.18).

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 live conductors.
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8.2.3 An electrified wall valve for a central vacuum cleaning system intended for the connection of a
current-carrying hose/motorized nozzle combination shall be configured as shown in Figure 8.1. See
8.2.6. In addition, the wall-valve assembly shall comply with the applicable requirements in the following
standards:

a) CSA C22.2 No. 18.1 and UL 514A;
b) CSA C22.2 No. 18.2 and UL 514C; and
c) CSA C22.2 No. 42.1 and UL 514D.

8.2.4 The configuration of the field wiring leads to the connector of a wall-valve assembly shall be as
shown in Figpre-8-2-

8.2.5 The gnd fitting of a current-carrying hose intended for connection to a centralvacuum cleaner wall
valve, empldying direct supply connections for electrical accessories, shall be egonfiured| as shown in
Figure 8.3. Sge 8.2.6.

Figure 8.1
Type A Wall-Valve Configuration

| 18.54
17.78
11.43 Coppr Alloy
| 8.0 9.14 Female Terminal
4.83Max 7.85 |
SUANN
‘ ) Genterline of
¥ Female Terminal 1 I ]
45 1
§ | 277
1.65 2.54
1 [ 491
3478 \
3$.53 4.01
—
3.94 — ] gg? See Note 1
81.3 Min '
Centerline of
+ Hose Inlet —
Max taper 1.2° ~.
™\ win3s.10 10
Hose Inlet Stop Face
See Note 1 U
[—————— 69.85 Min ————

su1225

NOTES:

1. The hose inlet stop face is not required to be flush with the inner valve surface. When the inlet stop face is raised, the dimension is
referenced from the surface of the raised area of the inlet stop face to the terminal.

2. All dimensions in this figure are in Sl units and the inches for the dimensions are:
254 mm=1in

254 mm=10in
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Female Power Connector Configuration for Type A Wall Valve

Figure 8.2

[dentified
Conductor —
Female’ Connector
viewed from top
/O O
I[dentified A
Conductor

SM1277

Female Connector
viewed from front
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Figure 8.3
Hose End Fitting Configuration for Connection to a Type A Wall Valve

| 1753
16.51
L 9.91
9.14
| 8.00 s
7.85 ‘
( ) |
\ $__ J Centerline of l
45 $\ i Male Pin

|
] 1.65 ' —
: 27
y \( 114 0
33.78
3353 A\ 4.01 —f 5% deeNote
394 :
76.2 Max
+

Centerline of

K Hose Opening
\\ Min taper 1.2°/

Push Connector Stop.Face
69.60 Max See Note 1

su1228 Max 38.61 OD

NOTES:
1. When providgd with a beveled surface, the dimension is reférenced from the surface of the stop face at the conneg¢tor tube.
2. All dimensionp in this figure are in S| units and the inches for the dimensions are:
254 mm=1in
254 mm=10in
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8.2.6 A current-carrying hose/electrified wall-valve combination employing a configuration other than that
specified in 8.2.3 and 8.2.5 shall have the hose and wall valve marked in accordance with 8.18.6, 12.5.14,
and 12.5.17.

8.2.7 All accessible noncurrent-carrying metal parts of a central vacuum cleaner's electrified wall valve
assembly (outlet assembly) that are likely to be energized shall be connected to the equipment grounding
conductor or equipment grounding terminal of the valve assembly. Parts that are not considered likely to
be energized are metal screws or rivets in polymeric enclosures or faceplates, external metal springs used
on a self-closing polymeric cover, and the like. Electrified wall valves connected to an extra-low voltage

circuit are excluded from this requirement.

8.2.8 An at

chment plug used on a current-carrying hose end fitting in which the orien

tation of the

parallel bladsg
rotation and s

8.2.9 A grol
appliance for
current carryi

8.3 Tests —

8.3.1 Unles
be of the leng

8.4 Electrig strength test

8.4.1 A curient-carrying hose shall withstand without breakdown for 1 min the applicatio
essentially si}usoidal potential as described in the electric strength test, 5.11 when tested ir
with 8.4.2 or $.4.3, and 8.4.4.

s can be rotated by the user, shall be provided with the means to preveqt
hall be subjected to the Endurance Test, 8.16.

nded type current-carrying hose optionally protected by overcurrent.devices pr
purpose of the test specified in 8.17.2(b) shall have the protector, located in the
ng conductor.

General

5 otherwise specified, each sample that is subjected) to’the tests described in 8.4 —
th intended for normal use.

842 A sa
received cong

ition. The sample shall be’ suspended in a vertical position with 0.61 m (2 ft) of

the complete|end fitting placed into. a container. The container and the inside of the hose s
within the container shall be (filled with No. 7-1/2 conductive shot, except that, if agreeg
concerned, smaller shot may.be used. For the purpose of this test, an uninsulated live part, s
terminal, usefl to facilitate-a user separable connection shall be insulated. Additionally, any
hose end fitting that complies with accessibility to live parts, 4.2.5, may be sealed.

8.4.3 A sanmple\of a wet pick- up current carrylng hose shall be tested while |mmersed

unintentional

ovided in the
ungrounded

CD

.17 shall

h of a 60 Hz
accordance

ple of a dry pick-up hose,~including the complete end fittings, shall be tested in the as-

the hose and
ection that is
ble to those
such as a pin
opening in a

in a solution

consisting of O

by the solution

from the interior of the hose durmg the immersion. However the external portlon of the vacuum cleaner
connector end may be tested using the conductive shot specified in 8.4.2.

8.4.4 After preparation as described in 8.4.2 or 8.4.3, the potential shall be applied between live
conductors of opposite polarity, and between live conductors and the conductive shot or solution. The test
shall be conducted on each end of the sample if different end fittings are employed.

8.4.5 For a current-carrying hose with integral grounding conductor, the potential shall also be applied
between each live conductor and the grounding conductor.

8.5 Leakage-current test

8.5.1 The leakage current of a current-carrying hose, when tested as described in 8.5.2, shall not be
more than 0.5 MIU.
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8.5.2 A sample of the current-carrying hose assembly shall be tested in the as-received condition. The
sample shall be prepared as described in 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, 5.3, and leakage-current after humidity
conditioning, 5.4.

8.6 Oven conditioning test

8.6.1 After being conditioned as described in 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
electric strength test specified in 8.4.1.

8.6.2 Thregq 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-shallbe examined
for deteriorafion. For the purpose of this test, discoloration of the hose material shall-not e considered
deterioration

8.6.3 Additjonal samples to be conditioned as described in 8.6.2 prior to further testing shall remain at
normal roon| temperature for a minimum of 24 h after removal from ‘the oven before slich tests are
conducted.

8.7 Voltage drop test

8.7.1 The Joltage drop across a current-carrying hose shall not exceed 6 % of the rated voltage when
the hose is t¢sted as described in 8.7.2, unless:

a) It is determined in the end-use application‘that a greater voltage drop does not have an adverse
effecfon the motorized nozzle connected\to-the hose, or

b) The current-carrying hose has a minimum 22 AWG (0.33 mm?) conductor size.

8.7.2 The hose shall be connected.to'a 60 Hz supply circuit that causes it to carry rated| current. This
condition shall continue until temperatures stabilize, at which time the maximum voltage drop across both
conductors shall be measured.

8.8 Temperature test

8.8.1 A curfent-carrying hose shall be tested as described in 8.8.2. During the test:

a) Thetemperature rise of the insulation material (see 8.2) shall not exceed 35 °C q63 °F) at any
point; and

b) No other material or component part shall exceed the temperature rises specified in Table 5.3.

8.8.2 The hose shall be placed on a softwood surface and shall be connected to a 60 Hz supply circuit
that causes the hose to carry rated current. The test shall be continued until constant temperatures are
reached. Temperatures shall be measured using thermocouples.

8.9 Overload test

8.9.1 Two samples of the hose, one in the as-received condition and one subjected to the oven
conditioning specified in 8.6, shall be tested as described in 8.9.2. During the test, there shall be no
evidence of a risk of fire and, upon completion of the test, the hose shall comply with the electric strength
test, 8.4. If, after the procedure described in 8.9.2, sections of the hose exhibit more deterioration than the
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sections being subjected to electric strength 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 electric strength test, 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

Except as specified in 8.10.2 a current-carrying hose shall be tested as described in 8.10.3 —

8.10.6. 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 carnying par{'e_

8.10.2 The |imited overcurrent test is not required on current-carrying hoses with a(lengt

greater than
length equal
the live ungr

m (10 ft) and a minimum 22 AWG (0.33 mm?) or larger high-line-voltage’ cond
or greater than 3 m (10 ft) shall be if it is provided with a 7 A fuse rated no mo
nded conductor.

8.10.3 Threp samples of a current-carrying hose in the as-received condition shall be
e placed on a softwood surface that is covered by a single layer of white tisslie paper and

sample shall
draped with
tested in a st

a) Twi
config

b) On

single layer of cheesecloth. For a hose that is less than 4.6-m (15-ft) long, the
ight configuration. For a hose that is 4.6 m (15 ft) on longer:

-thirds of the hose at the end intended for cennéection to the test circuit shall &
Liration having a 0.5-m (1.6-ft) inner diameter;of the coil; and

b-third of the hose at the end intended for connection to the power nozzle

straight configuration.

8.10.4 The

externally cor
mm?) Type S
circuit, the cin
for a hose int
directly to the
vacuum clear

8.10.5 A 76|
8.10.6, or the
is no evideng

conductors at the end of the hose intended for connection to the power no
nected together. The other €nd of the hose shall be connected in series with 1
/T cord to a 120 V, 60 Hz test circuit with a power factor of 0.9 to 1.0. Without th
cuit shall have a short-circuit capacity of 200 A. The length of the cord shall be
ended for use witha-portable appliance, or 1.8 m (6 ft) for a hose intended to
source of electrical/'supply. The hose may be connected in parallel with a load rg
er 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
fuse'provided in the appliance, shall be connected in series with the hose unde
e of\d risk of fire, the test shall continue until the series silver wire opens at Ig

N equal to or
uctors and a
ethan7 Ain

tested. Each

hose shall be

e in a coiled

shall be in a

vzle shall be
B AWG (0.82
e hose in the
5.5m (18 ft)
e connected
epresenting a

described in
test. If there
ast one inch

from either t
occurs first.

PI-ONT-P-N IR -G TP P~ S W BB ‘o $h arlian fis Ban r for Bariad £ 7
mrrar tv- winolit 1o CUTIITUtT U, U1c dppiarivc 1uott UpPTITlo, Ul TUINh a poriivu Ut 1

h, whichever

8.10.6 The silver wire mentioned in 8.10.3 shall be placed horizontally along the center line of a box with
approximate inside dimensions of 89-mm (3-1/2-in) long, 45-mm (1-3/4-in) wide, and 76-mm (3-in) high.
Two wiring terminals shall be spaced 76-mm (3-in) apart inside the box, and one end of the silver wire
shall be connected to each terminal so that the wire measures 3 in from terminal to terminal. The silver
wire shall be connected to the hose under test with 12 AWG (3.3 mm?) copper wire connected through
wireways (small openings or holes) in the sides of the box.

8.11 Crushing test

8.11.1 A current-carrying hose shall be subjected to a crushing force of 2,224 N (500 Ib) as described in
8.11.2. While the force is maintained at 2,224 N (500 Ib), the hose shall withstand for 1 min without
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breakdown the application of a 60 Hz essentially sinusoidal potential as specified in the electric strength
test, 5.11. Following the test, there shall be no exposure of any uninsulated live parts.

8.11.2 A current-carrying hose in the as-received condition and one that has been conditioned as
described in oven conditioning test, 8.6, shall be tested. Each sample shall not be less than 203-mm (8-in)

long. The hose shall be:

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
distance bet

be applied until a force of 2224 N (500 Ibs) is reached. The electric strength potentialcshall th

between:
a) Ea

b) Th

c¢) The¢ live conductors and any noncurrent-carrying metal proyided.

8.12 Thermal shock test

8.12.1 Afte
electric stren

8.12.2 A clirrent-carrying hose in the as-recgived condition and one that has been c

described in
shall be subj

8.12.3 Eac
distance of 2

a temperatute of 65 °C (149 (°F). Immediately after being removed from the oven, the sa

conditioned f
the freezer,
second. Toc

sample and the plates shall then be placed in a testing machine that will
veen the plates at a rate of not more than 12.7 mm/min (1/2 in/min). The crushi

Ch live conductor;

b live conductors and the steel plates; and

[ being conditioned as described in 8.12.375a current-carrying hose shall co
pth testin 8.4.1.

oven conditioning test, 8.6, shall'\be tested. Each sample shall be 61.0-cm (24
bcted to a total of 10 cycles of conditioning described in 8.12.3.

h sample shall be bent to’ form the shape shown in Figure 8.4, and shall be
5 mm (1 in) from each end. The hose shall be conditioned for 3 h in an air-circu

or 3 h at a temperature of minus 20 °C (minus 4 °F). Between 15 — 20 s after
he hose shalkbe flexed three times, as illustrated in Figure 8.5, at a rate of
bmplete a\eycle of conditioning, the sample shall be returned to room temperatu

decrease the

ng force shall
en be applied

mply with the

bnditioned as
}-in) long and

secured at a
lating oven at
mple shall be
removal from
one flex per
e.
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Figure 8.4

Hose Position During Conditioning

[25.4 mm (1in)

8.13 Flexing test

su1186
Figure 8.5
Flex Cycle
ﬁi :&
53248

8.13.1 Vertical

8.13.1.1 A current-carrying hose in the as-received condition and one that has been conditioned as
described in oven conditioning test, 8.6, shall be tested as described in 8.13.1.3 and 8.13.1.4. 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 the electric strength test, 8.4;

¢) The end fitting shall not separate from the hose; and
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d) No sample shall have an increase of more than 10 % in electrical resistance of the hose
assembly.

8.13.1.2 The test described in 8.13.1.3 and 8.13.1.4 shall be repeated on additional samples employing
the opposite end fitting if it is of a different construction from the one tested.

8.13.1.3 The end fitting or cuff shall be mounted to the test apparatus illustrated in Figure 8.6. 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 he readjusted as described for initial adjustment. The hose end fitting shall be mounted on the
pivot arm so fhat the point where the hose enters the end fitting is 305 mm (12 in) from thed@rm pivot point.
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Figure 8.6

Vertical Reciprocating Test Apparatus
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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.

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, 8.6, shall be tested as described in 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

energ
b) Ea

c) Ng
asser

8.13.2.2 TH
reciprocating
generated th
mm (6-in) lo
placed over
diameter neg
(10 b +1 oz
cycles —one

izing the hose so that rated current flows for 1 min;
Ch sample shall comply with electric strength test, 8.4; and

sample shall have an increase of more than 10 % in electrical“resistance
nbly.

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).JThe reciprocating m

ng driving arm rotating at 36 £1 revolutions per minute. See Figure 8.7. The

essary to hold the hose to the center line. Thefree 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

Figure 8.7

HorizontalReciprocating Test Apparatus
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Figure 8.8

Pulley Dimensions

318 mm —
(0.125in)

su1189

X = The maximum diameter of the hose +6.4 mm (1/4 in)
Y = Two times thg minimum diameter of the hose plus 95.3 mm (3.75 in)
Z = Root diametgr of 95.3 mm (3.75 in)

8.14 Abrasjon test
8.14.1 General

8.14.1.1 A gqurrent-carrying hose shall be tested as described in 8.14.2 and 8.14.3 withoUt exposing a
live part, as determined by visual ‘'examination and by compliance, after testing, with the eleftric strength
test, 8.4.

8.14.2 External

8.14.2.1 A (0.61-m>(2-ft) long sample that includes the section passed over the emery cloth surface as
specified in 8]14.2.2 shall be used for the electric strength test.

8.14.2.2 One sample, 1.2-m (4-ft) long, 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, 8.6, shall be
tested. The samples shall be passed over a 51 — 76-mm (2 — 3-in) wide piece of emery cloth as described
in 8.14.2.3. The emery cloth shall be supported by the 90° arc of a cylinder having a 191-mm (7-1/2-in)
radius. With one end of the hose secured to the reciprocating apparatus described in 8.13.2.2, and with
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 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.
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8.14.3 Internal

8.14.3.1 The entire length of the hose shall be subjected to the electric strength test by testing a series of
0.61-m (2-ft) long segments.

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, 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 concermmmwwmw (100 Ibs) of
previously ujused 50 — 70 core silica sand at a rate of 2.3 kg (5 Ibs) per minute. Each samplg shall pick up
the sand fiveltimes so that a total of 227 kg (500 Ibs) of sand is picked up.

8.15 Wet pjck-up

8.15.1 General

8.15.1.1 A |current-carrying hose that is to be used as a companent in a designated model of a
household carpet cleaning appliance intended by the manufacturerfor wet pick-up shall comply with the

requirements

8.15.1.2 Fd
hose shall bg
8.15.2 Imm
8.15.2.1 Tw

subjected to
received con

8.15.2.2 THh
solution sup
recommenda
immersion. A
in 8.4.3, and

8.16 Endu

for double-insulation specified in Section 6.

r the purposes of these requirements, the interior surface of a wet pick-up cu
considered accessible.

ersion test

0 samples of a complete wet ‘pick-up current-carrying hose, including end-fitt
the immersion conditioning-and tests specified in 8.15.2.2. One sample shall
dition; and one sample shall\be conditioned in an air-circulating oven for 7 h at 7

e samples described\in 8.15.2.1 shall be immersed for 7 days at 70 °C (158

tions. All the air’shall be displaced by the solution from the interior of the ho
fter conditioning, each hose sample shall be subjected to the electric strength
the thermal-shock test, 8.12.

ance-test

rrent-carrying

ngs, shall be
be in the as-
D °C (158 °F).

F) in the test

blied or recommended by the manufacturer, and mixed according to the manufacturer's

se during the
test specified

8.16.1

without resulting in:

a) Damage to the terminals or internal wiring;

b) Damage to the enclosure;

c¢) Reduction of spacings;

d) Access to live parts; or

e) A risk of fire or electric shock.

The attachment plug described in 8.2.8 shall be capable of withstanding 100 cycles of rotation

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
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as intended in normal use. Following the required cycling, the units shall be examined and subjected to the
applicable electric strength test.

8.17 Groun

8.17.1

ded hose tests

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 is tested as described in 8.17.2.

8.17.2 The ground path mentioned in 8.17.1 shall carry for 2 min a 60 Hz current as specified in (a) or

(b), whicheve
a) Twi

b) Twi

8.17.3 Thre
accordance v
end.

8.18 Markin

8.18.1 Acu
Electrical Wi

and visible either during assembly to the appliance or while,in use.

8.18.2 A cu
intended for @

8.18.3 Awa
the following:

8.18.4 Awa
8.18.5 Awa

8.18.6 Acu
with the word

a) On

ris lower:

Ce the rating for the appliance; or

Ce the rating of the overcurrent protective device provided in the hose.
b as-received samples of grounded type current-carrying hose shall\be addition
ith 8.10, having the grounding and one live conductor externally connected to

g

frent-carrying hose shall be permanently marked with the statement: "This H
es," or the equivalent. This marking shall becnletters not less than 2.4-mm (

onnection to the wall valve with the fallowing: "Connect Only to a Type A Wall V4

| valve as described in 8.2.3-shall be permanently marked where visible after ins
"Central Vacuum Cleaning System Wall Valve — Type A."

| valve shall be marKed and rated with an electrical rating of 120 V, 60 Hz, 7 A.
| valve shall beumarked "For Household Use Only" or the equivalent.

rent-carrying hose/electrified wall-valve combination as described in 8.2.6 sha
"WARNING" and the following or the equivalent:

the wall valve: "To reduce the risk of electric shock connect only (hose manufac

ally tested in
gether at the

bse Contains
B/32-in) high,

rrent-carrying hose as described in 82.5 shall be permanently marked on the end-fitting

Ive."

tallation with

Il be marked

urer's name)

electric hose, Cat. No. __ to this wall valve."; and

b) On the hose: "To reduce the risk of electric shock, connect only to (valve manufacturer's name)

electrified wall valve, Cat. No. ___

9 Appliances Generating Ultraviolet (UV) Radiation

9.1

9.11

General

Standard as well as the requirements in 9.2 — 9.6.

Appliances that generate ultraviolet radiation shall comply with the applicable requirements of this
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9.1.2 Appliances generating ultraviolet radiation are intended for use in accordance with the Code of
Federal Regulations, CFR 21, Part 1040, Chapter 1, Subchapter J and Consolidated Regulations of
Canada, CRC C.1370.

9.2 Construction

9.2.1 Polymeric enclosure and insulating materials, internal wiring, and other polymeric component parts
shall be acceptably resistant to degradation when exposed to ultraviolet light, if degradation of the part
would result in non-compliance with other requirements of this Standard. To determine whether a part is
acceptably resistant to ultraviolet light, the part shall comply with the Ultraviolet Light Exposure Test
specified in CSA C22.2 No. 0.17 and UL 746C.

eference t0 9.2.1 and CSA C22.2 No. 0.17 and UL 746C, the material proper’tist to evaluate
Il be as follows:

9.2.2 With
the parts shg

a) A
stren
b) A I
provig
9.3 Protec
9.3.1
9.3.1.1 Unl
IESNA RP-2

the ultraviole
present a ris

9.3.1.2 Equ
personnel sh

polymeric enclosure shall be subjected to flammability classification, tensi
th, and impact testing;

olymeric internal component part shall be subjected to flammability classificati
es functional support it shall also be subjected to tensile orflexural strength.

ion against injury to persons

Protdction from overexposure to ultraviolet radiation

bss the equipment is exclusively identified\for use with lamps rated "Exempt R
7.1, equipment shall be investigated for emission of ultraviolet radiation in act
t irradiance test, 9.4.1. Equipment that produces less than 0.1 yW/cm? is not

of overexposure to ultraviolet radiation.

ipment that emits more .tHan 0.1 pW/cm? and that is accessed by other f
all have features to minimize the risk of overexposure of users. User access

e or flexural

on. If the part

sk Group" by
ordance with
considered to

han qualified
to ultraviolet

radiation that could result in overexposure shall be prevented by reliable means, such as efclosures and
interlocks. S¢e 9.3.1.7.

ere access to
markings and
ze the risk of

9.3.1.3 EqU
the equipme
instructions s
overexposur

ipment that émits more than 0.1 pW/cm? shall be specified for use locations wh
ht and the(radiated emissions shall be restricted to qualified personnel. Product
hall identify the protective equipment and the necessary precautions to minim
p. See 9.5 and 9.6 for the required markings and instructions.

9.3.1.4 Equipment emitting radiation above 0.1 pW/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 9.5.3.

9.3.1.5 Equipment that emits more than 0.1 uyW/cm? shall be provided with a user-actuated ON/OFF
switch or control to activate and deactivate the ultraviolet function of the appliance.

9.3.1.6 Equipment that emits more than 0.1 pW/cm? shall be provided with a visible or audible means to
signal when the equipment is energized, unless a momentary contact switch controls the ultraviolet
radiation emission. If a visible indicating means is used, it shall be visible while approaching the equipment
from any direction.

9.3.1.7 Interlocks or interlock systems used to minimize risk of overexposure to ultraviolet radiation shall
be reliable and comply with 4.19.7.6 —4.19.7.9 and 9.3.1.8 — 9.3.1.11.
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9.3.1.8 The actuator of an interlock shall be located so that unintentional operation is unlikely and the
actuator cannot be defeated with the articulated probe.

9.3.1.9 With reference to 9.3.1.7, interlocks or interlock systems used on household-use appliances shall
be suitable for a minimum of 100,000 cycles of operation, and commercial-use appliances shall be
suitable for a minimum of 200,000 cycles of operation. The applicable endurance testing shall be
conducted with the interlock or interlock system controlling its normal load; see 5.2.

9.3.1.10 During and after the applicable endurance test, the interlock or interlock system shall remain
functional and any spring mechanism shall remain resilient so it may not be readily defeated. For example,
the interlock shall not actuate when the appliance is overturned (the weight of the interlock itself including

the roller me

hanism, etc., shall not depress and engage the switch in the ON position bec

use there is

not enough s

9.3.1.11 Ele
requirements

9.3.2 Prote
9.3.21 ANhd

nm is consid
9.4.2.

bring retention).

of 4.11.4.
ction from ozone emissions

usehold use appliance using a UV lamp operating at wavelengths less than or
bred to produce ozone during its normal operation and shall be tested in acc

9.3.3 Glass|covers and guards

9.3.3.1 Glas
with the requi

9.3.3.2 Glag
with the appli

s covers and guards shall be a non-shattering or tempered type that, when br
rements in 9.4.3.

s covers and guards that alsoprovide protection against risk of electric shock
cable impact test described in5:19.2 or 5.19.3.

9.4 Performance

9.4.1 UltraVv

9.4.1.1 Emi
American Cd
Biological Ind

iolet irradiance test

5sions of yltraviolet radiation from the equipment shall be evaluated in accorda
nference)of Governmental Industrial Hygienists (ACGIH) Threshold Limit
ces.

ctronic controls used as part of the interlock or interlock system shall comply with the

equal to 250
prdance with

bken, comply

shall comply

nce with the
Values and

9.4.1.2 Testmgshattbe performedin the conditon(s ) mosttikety to resuttim the highestemission 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
replacement parts). The measurement device shall be placed as close as possible to the radiation source
to represent the user's body.

9.4.1.3 For products that employ enclosures, guards, and similar protective features to minimize the risk
of overexposure to ultraviolet radiation, these parts shall be resistant to degradation from mechanical
abuse, including degradation from operation under severe conditions and abnormal conditions. After
subjecting the protective features to the applicable tests of 5.19 (5.19.2, 5.19.3, 5.19.4, 5.19.5) and 5.21
(5.21.3, 5.21.4, 5.21.5, 5.21.7, 5.21.9), the protective features shall be visually examined. If visual
examination indicates that the protection afforded by the protective feature could have been impaired,
ultraviolet irradiance measurements shall be repeated. In this case, a different sample shall be used for
each mechanical abuse/irradiance test sequence unless it is agreeable to all parties to use the same
sample for all required testing.
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9.4.14 For equipment that can emit different levels of ultraviolet radiation under use and service
conditions, both conditions shall be considered in the ultraviolet irradiance measurements.

9.4.1.5

Instrumentation used for the ultraviolet radiation measurements shall be suitable for the

measuring emissions of the radiation source and wavelengths. Care shall be taken to ensure proper
selection of instrumentation.

9.4.2 Ozon

e emissions

9.4.2.1 Chamber specifications

942.11 T < tCOt bhalllbcl bUIIOtIuL’t;UII IIIGtCI ;G:O, a;l t;u:—ltl 1ICo9, alll‘.l.l G;I III;I\;IIB Gfl‘;b;cllb
specified in 15O 16000-9.
9.4.2.1.2 The test chamber operating parameters, such as the loading factor, air supply s

half-life, air e

xchange rate, temperature, and relative humidity, shall be as specified.in ISO 28

9.4.2.2 Equipment specifications

94221 O
ozone in the
flexible inert

a)Ra
b) Th

c)A(

zone analysis equipment shall meet the following criteria in’(a) — (d) below. To p
sampling line, it shall be of minimum length, not exceeding 4 m (13.1 ft), a
material such as PTFE:

hges of 0.02, 0.04, 0.1, 0.2, and 0.4 mg/m? on‘the full scale (or have auto rangin
> capability to detect 4 pg/m?® or lower coneentration;

recision of +2 % from the mean valu&’in the 0 mg/m? to 0.2 mg/m?3 range (i.e. 2

on the full scale);

d)As

ampling rate of not less often than once every 30 s.

9.4.2.3 Test conditions

uring the test, the~appliance shall be operated in the same manner and for the
or the temperature test described in 5.8.

the appliance can be operated with any of its fans, heaters, or the like not fun
ilters,~or the like removed; or with fluid, or the like exhausted, this test shall |
mber”of times with the various components not operating or with the items

y shall be as

ystem, ozone
360.

revent loss of
hd made of a

 capability);

pg/mor 1 %

ength of time

ctioning; with
e repeated a
removed or

94231 D
specified as
94232 If
replaceable
sufficient nu
exhausted t
9.4.2.4.1.

determine thatthese conditions do not Tesult i ozone emission exceeding th

9.4.2.4 Measurements and calculations

9.4.2.41

t specified in

The exhaust air of the emission test chamber shall be used for sampling the ozone

concentration 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:

Where:

= CrLuk'VP/ TR

max

SERo;

SERg; = Specific Emission Rate [ug/minute]
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Crmax = Maximum Measured Ozone Concentration [ug/ m®]

k'= Ozone Decay Constant with Ventilation for the Test Chamber [1/min] determined in accordance
with 1ISO 28360

V = Volume of Test Chamber [m?]

P=At

T=Te

mospheric Pressure [Pa] = 101,325

mperature [K] = 298

R = Gas Conversion Constant [Pa/K] = 339.8

9.4.24.2 Th
within a rooni
equation:

Where:
Cr=
E=En
T=Te
R=G
V= Vg
P = At
AER =
Vy=D0
AlV=

94243 Af
107 ug O4/m?3

e specific emission rate calculated in 9.4.2.4.1 shall be translated to an ozongé-(
having a 6.5 m? (70 ft?) floor area and a 2.43 m (8 ft) wall height by uselof

_ [E < TxR]
T VX Px (AER+ (V, * (A/7))]

CLR

Maximum Ozone Concentration [ug/m®] within a tygical small room
hission Rate [ug/h] = 60 x SERq3 [ug/min] calculated in 9.4.2.4.1
mperature [K] = 298

bs Conversion Constant [Pa/K] = 3398

lume [m®] = Minimum Room Vol@ime = 15.80 m? (560 ft°)
mospheric Pressure [Pa].=101,325

Air Exchange Rate [1/h] = 0.2

eposition Velocity-fm/h] = 0.98

Surface Areato Volume Ratio [m?/m?] for the room = 2.5

appliahce shall not produce a concentration of ozone as calculated by 9.4.2.4
(02050 PPM O3) by volume.

oncentration
the following

.2 exceeding

9.4.3 Glass

impact

9.4.3.1 With reference to 9.3.3.1, a test sample of glass shall be broken by impact to determine the
acceptability of the glass cover or guard.

9.43.2 The

9.43.3 The

test shall be conducted at 25 +5 °C (77 7.5 °F).

sample shall be weighed and the weight of 65 cm? (10 in?) shall be calculated.

9.4.3.4 The lower surface of the glass sample shall be covered with adhesive tape to retain the particles
when the sample breaks.
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9.4.3.5 The glass shall be placed on a flat surface and shattered with a center punch at a point 30 mm
(1.18 in) from the midpoint on the edge of the glass toward the center. The edge shall be defined as the
longest dimension on an irregular shape. When shattered, the glass shall completely dice into particles.

9.4.3.6 The 10 largest crack-free particles shall be weighed together within 5 min, to avoid further
fracture. The total weight shall be less than the calculated weight of 65 cm? (10 in?) of the original sample.

9.5 Markings

9.5.1

manufacturer's complete address.

With reference to the requirements in 11.1.1, the appliance shall also be marked with the

9.5.2 Products shall be marked in accordance with IESNA RP-27.3.
9.5.3 With feference to 9.3.1.4, the compartment shall be marked with the word "WARNING" and the
following or equivalent: "Eye damage may result from directly viewing the light produced by the lamp in

this apparaty
where readily

9.5.4 Marki
the permitteq
lamps intend
the marking

9.5.5 Equip
word "WARN
risk of exces
cover compl
interlock.

956 Forp

s. Always turn off lamp before opening this [protective] cover." The-marking sh
visible during any approach to the lamp compartment.

ngs shall indicate to the user the proper method of replacement. For user-repla

replacement lamps by manufacturer and part number shall be specified. Pr¢
d for replacement only by qualified service personnelshall be clearly marked tg
bhall be located where readily visible during any approach to the lamp compartm

ment incorporating an interlock to reducethe risk of overexposure shall be m3
ING" and the following or equivalent: "This cover is provided with an interlock
sive ultraviolet radiation. Do not defeat its purpose or attempt to service with
btely." The marking shall be located, where readily visible during any approach

roducts where it could be\necessary for qualified service personnel to acces

while radiatig
provided to

n is generated, or to defeat guards, interlocks, or other protective features, mar
lert the service personnel to the risk of overexposure. Any necessary precau

described in the product's instfugtion or maintenance manual.

9.6 Instru

9.6.1

ions

The |[nstructions shall contain the manufacturer's declaration of conformity to t

provisions offapplicable US Federal requirements, including CFR 21, Part 1040, Chapter 1,
Radiological Health

all be located

ceable lamps,
ducts having

indicate this;
ent.

rked with the
to reduce the
out removing
to defeat the

5 the product
kKings shall be
tions shall be

ne applicable
Subchapter J,

9.6.2 Markings of 9.5 related to minimizing the risk of user overexposure to ultraviolet radiation shall be
repeated under the Important Safety Instructions specified in 12.2.

9.6.3 Except as specified by 9.3.1.3 for relamping, equipment with ultraviolet radiation levels over 0.1
uW/cm? while under service conditions shall be provided with instructions indicating the need for all
servicing to be performed by qualified personnel.

9.6.4 Equipment specified only for commercial or industrial applications shall be provided with
instructions indicating the need to take precautions to insure that the concentration of ozone is limited to a
safe value.
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9.7 Appliances generating radiated energy other than ultraviolet

9.7.1 Appliances having a laser generating radiated energy shall comply with Code of Federal
Regulations, CFR 21, Part 1040, Chapter 1, Subchapter J in addition to Consolidated Regulations of
Canada, CRC C.1370.

9.7.2 Appliances having light sources for illumination purposes shall comply with 6.3 of UL 62841-1 /
CSA C22.2 No. 62841-1. This requirement does not apply to light sources for user indication purposes.

10 Manufacturing and Production Tests

10.1 Electric-strength-test

10.1.1 Each appliance shall withstand without electrical breakdown, as a routine productiontline test, the
application of|a potential at a frequency within the range of 40 — 70 Hz between the primary wiring 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 test shall be in accordance with eithef.Condition A or Conditign B of Table
10.1.

Table 10.1
Production Line Test‘Conditions
Condition A Condition|B
Potential Time Potential Time

Applipnce rating and form v s \" 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 Igss
More than 250 V/, or employing a motor rated 1000+2V? 60 1200+2.4V? 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 thatis-supported by 2500 60 3000 1
the body of a pgrson butnot solely handheld
@V is rated voltage of the appliance.

10.1.3 The appliance 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 intended that the
appliance be unwired, modified, or disassembled for the test. 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. 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 electric strength potential, the test mentioned in 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 10.1. 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) Byla selector switch marked to indicate the test potential; or

c) By|a marking in a readily visible location to indicate the test potential.of equipment having a

singlg
shall
has b

10.1.9 Test
the intended

10.1.10 Ex

position, both sides of the primary circuit of the appliance shall be connected together and tq
quipment, and the second test-equipmentcterminal shall be connected to the accessible

of the test ¢
noncurrent-c|

10.1.11 An
excessive se
single-pole
connected tg
not used.

10.1.12 Th
potential bet
position.

10.2 Grounding-continuity

test potential output. When a marking is used without an indicating voltmeter, t
nclude a positive means, such as a power-on lamp to indicate that'the manuall
een reset following a dielectric breakdown.

equipment, other than that described in 10.1.6 — 10.1.8, may be used if found
factory control.

Cept as specified in 10.1.11 and 10.1.12, during the test, the primary switch sha

arrying metal.

appliance — resistive, high-impedance winding, or the like — having circuitry
condary-voltage build-up in case-of electrical breakdown during the test may be
rimary switch, if used, in the- OFF position, or with only one side of the p

b primary switch. is_hot required to be in the ON position if the testing means a
ween primary ‘wiring and noncurrent-carrying metal parts with the switch n

he equipment
y reset switch

0 accomplish

| be in the on
one terminal

not subject to
tested with a
rimary circuit

the test equipment when-the primary switch is in the ON position, or when a primary switch is

bplied full test
pt in the ON

10.2.1 Eac

anlan thaot kb BOAAD LA L ra-bhavina Ara-Haaiaa ndatar-ohal
rappiarive uidt 11ido a puwel aupply \WAV RV | IICIVIIIU [=] HI\JUIIUIIIH CUTITUULLUT oTidiT v

be tested, as a

routine production-line test, to determine that grounding continuity exists between the grounding 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 requirementin 10.2.1.
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11 Marking
1.1

11.1.1

General

installation, in the case of a fixed 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

organi

zation responsible for the product may be identified;

b) A distinctive catalog number or the equivalent;

c)Th
d) The

e) For

"3-wireg.

date or other dating period of manufacture not exceeding any three montn peri
electrical rating; and

an appliance intended for connection to a 120/240 V, 3-wire, single-phase po

11.1.2 The manufacturer's identification specified in 11.1.3(a) may be in‘a traceable code if {

is identified b

11.1.3 The
conventional

the brand or trademark owned by a private labeler.

wer source —

he appliance

Hate of manufacture specified in 11.1.3(c) may be)yabbreviated or in a nationally accepted

code or in a code affirmed by the manufacturer, provided that the code:

a) Do

s not repeat in less than 10 years for a household appliance, and less than 2

commegrcial appliance; and

b) Dogs not require reference to the manufacturer's records to determine when the a
manufactured.

11.1.4 The

blectrical rating specified in @1.1.1(d) shall include volts, frequency — expressed

or DC, or both — and amperes. Watts may also be included. The number of phases shall be in

rating of an a

bpliance intended for use on a polyphase circuit. No other ratings, such as hors

D years for a

bpliance was

in hertz, Hz
cluded in the
bpower, shall

be included.

11.1.5 The |nternational ‘symbol for the nature of supply — == may be used instead of "DC" if the
significance ¢f this symbol is explained in the instructions packaged with the product. When used, the
symbol shall e placed next to the marking for rated voltage.

1116 Ana

bpliance having provision for an electrical attachment, such as a motorized nozz

le, that is not

provided with

the appliance shall be marked In accordance with 11.7.4 10 separately identity

and without the attachment. See 11.1.7.

he input with

11.1.7 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.

11.1.8 The following shall be marked with a distinctive catalog number or the equivalent if packaged and
marketed separately from the basic appliance:

a) An electrical attachment,

b) A non-electrical attachment with air-driven parts or intended for wet pick-up applications on a dry
pick-up vacuum cleaner, and


https://ulnorm.com/api/?name=UL 1017 2025.pdf

MARCH 26, 2025 CSA C22.2 No. 243:25 ¢ UL 1017 173

c) A proprietary fluid. See 12.7 as it relates to cleaning fluid designations.

11.1.9 An appliance provided with one or more general-use receptacles shall be marked in accordance
with 11.1.4 to separately identify the input with and without the receptacle rating(s). See 11.4.22.

11.1.10 A vacuum cleaner with a steam-cleaning attachment shall be marked in accordance with 11.1.4
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.

11.1.11

symbol is explained in the instructions.

The symbols in Annex C may be used in place of the required text if the significance of the

11.2 Permlnence

11.2.1 Marl
stenciled, st
pressure-ser
application.

determinatio

ings required by this Standard shall be permanent and shall be molded, ‘die-st
hmped or etched metal that is permanently secured, or indelibly"stamped |
sitive label secured by adhesive that, upon investigation, is found-to be acce
Drdinary usage, handling, storage and the like of an appliance shall be consg
h of the permanence of a marking.

bmped, paint-
ettering on a
ptable for the
idered in the

11.2.2 Unlgss 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 permanent shall
comply with 4.1.2.1.

11.3 Details

11.3.1 If the appliance is equipped with a single motor as the only electrical energy consuming
component @nd the electrical rating appears~on the motor nameplate, the rating need not appear
elsewhere on the equipment, provided that the motor nameplate is readily visible with the motor installed
as intended. [See 5.7.1.

11.3.2 A cord-connected appliance equipped with a dual-voltage motor with the motor name¢plate used to
show the eleftrical rating, as indicated in 11.3.1, shall be provided with an additional permané

indicate the
factory.

11.33 If a
appliance sh
factory. This

11.3.4

articular voltage for which the equipment is intended to be connected when shi

manufacturer produces or assembles appliances at more than one factory,
all have a distinctive marking by which it may be identified as the product g
marking need not be readily visible.

ent marking to
bped from the

each finished
f a particular

If the capacitor or capacitor/transformer unit mentioned in 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 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  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 Section 6.
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11.3.7 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.

11.3.8 If a specific spacing is necessary between a central vacuum cleaner and the surfaces of the test
alcove described in 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 5.3, the appliance shall be permanently marked in
a location that will be readily visible after installation with the following or the equivalent: "Mount at least...

inches from side walls (and floor or ceiling)."

11.3.9 If an

outdoor exhaust is necessary on a central vacuum cleaner to reduce the

likelihood of

attaining tem

5.3, the appliance shall be permanently marked in a location readily visible after installation a

make the use

11.3.10 Unl

necessary that exhaust air be vented for proper operation shall be marked, .in a location that

when the exh
a) HoV

b) Thd

11.3.11
shall be mark

11.3.12 If a
connector ba

appliance or e in the instructions packaged with the appliance advising of:

a) The
b) The

c) The

11.3.13 Ap
marked: "The

++."

Unlgss it has been investigated and found to be acceptable for commercial use,

peratures within the appliance or on adjacent surfaces in excess of those speg

r aware of the necessity for outdoor exhausting. See 12.5.5.

bss included in the installation instructions as specified in 12.5.6,,an)appliance

pust system is being installed, with explicit instructions specifying:
v the appliance shall be vented; and

t the exhaust air shall not be vented into a wall, a ceiling, or a concealed space ¢

ed "For Household Use Only," "Householddype," or the equivalent.

h appliance is provided with a power-supply cord 457-mm (18-in) long or lg
e (motor-attachment plug) in accordance with 4.5.1.18, a statement shall be m

availability of an extensjen.eord;
cord description by means of gage and, in accordance with 4.5.1.6, constructio

importance of sjng such a cord; see 12.2.7(k).

oduct identified for pick-up of potentially hazardous substances (such as asbe;s
Use Of This Machine In Conjunction With The Pick-Up of + Has Not Been Inv

ified in Table
s intended to

or which it is
ill be visible

f a building.

an appliance

ss or with a
arked on the

n type; and

5tos) shall be
estigated By

+ Replaced with substances for which the product has been investigated to pick-up.

++ Replaced with name of organization certifying compliance with this Standard.

11.3.14 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.)
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11.3.15 For appliances with a GFCI, the following statement, or equivalent, shall be included as a
marking near the GFCI, or as an instruction in the manual: "Press the TEST button (then RESET button)
every month to assure proper operation."

11.4 Cautionary

11.4.1
obvious.

A marking shall be provided on an appliance to inform the user of a risk of injury that is not

11.4.2 A marking intended to reduce the risk of fire, injury, or electric shock shall be provided in both
English and French. Annex H lists some examples of French translations of the marking specified by this
Standard.

11.4.3 A marking intended to reduce the risk of injury to persons shall be permanent.and’sHall be located

on a part thaj cannot be:

a) Removed without impairing the operation of the appliance; or

b) Left off of the appliance without its being readily apparent.

11.4.4 A cautionary marking shall be prefixed by a signal word "DANGER," "WARNING," of

The marking|shall be in letters not less than 2.4-mm (3/32-in) high,) If contrasting colors are
other than the signal word, shall be in letters not less than ,"1.6<mm (1/16 in) high." The sig
be more prominent 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 contrastin
color or texture, the required marking shall have a depth or raised height above the backgrol
atleast 0.51 mm (0.020 in).

11.4.6
other than

position. Integrnational symbols | and O may be used if the significance of these symbols i
the instructions packaged with theproduct.

momentary-contact switchlor a push-on/push-off switch, shall have a plain

11.4.7 An gppliance having provision for two or more separate connections to a branch ¢
power-supply source shall\be permanently marked with the word "CAUTION" and the fol
equivalent, "This appliance has more than one connection to the source of supply. To redu
electric shock, disconnect all such connections before servicing." The marking shall be lo
point of connectionrand shall be readily visible after installation of the appliance.

"CAUTION."
used, all text,
nal word shall

j background
nd surface of

If anlappliance has an accessible hazardous moving part a motor control switch on the appliance,

y marked off
5 explained in

ircuit or other
lowing or the
ce the risk of
cated at each

11.4.8 An appliance or an accessory of a type mentioned in Table 11.1 shall be provided with a
permanent marking containing the applicable warning. The wording of the marking shall be as stated in
Table 11.1 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.
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Table 11.1

Warning Markings

Type of appliance or accessory

Marking required

2. Intended forii
up.

3. Intended for i
wet pick-up.

4. Intended for i

1. Not grounded, not double insulated.

ndoor use only, not intended for wet pick-

ndoor or outdoor use — not intended for

ndoor use only and for wet pick-up.

WARNING - To Reduce The Risk Of Electric Shock —
outdoors or on wet surfaces.

WARNING - To Reduce The Risk Of Electric Shock —
outdoors or on wet surfaces.

WARNING — To Reduce The Risk Of Electric Shock —
wet surfaces. Do not expose to rain. Store indoors.

WARNING — To Reduce The Risk Of Electric Shock —
only.

Do not use

Do not use

Do not use on

Use indoors

5. Intended for
but not intende:

6. Central vacu

7. Motorized ng
connected to a

8. Double-insul
to a grounded

9. Motorized ng
type carpet cled

10. Blowers an
outdoor use.

11. Blower intef]
exposed to rain

12. Wet pick-uf

13. Wet pick-up
float for wet picl

14. A floor scru
machine intend|

15. A floor sang
sanding being
16. Household

a) for use

ndoor or outdoor use and for wet pick-up,
to be exposed to rain.

m cleaners.

zzle intended for dry-pickup only, may be
vacuum cleaner intended for wet pick-up.

hted motorized nozzle, may be connected
lacuum cleaner.

7zle intended for use with an extraction-
ning system.

floor finishing machines not intended for

ded for outdoor use but not intended to be

current-carrying hoses.

vacuum cleaners employing a removable
-up operation.

bber, polisher, buffer, waxer, or,sander, or a
ed for multiple purposes.

er or multi-purpose applianee with floor
ne of its purposes.

bxtraction-typefloor cleaning machines:

only with a-pfoprietary fluid.

WARNING — To Reduce The Risk Of Electric Shock~]|
expose to rain. Store indoors.

WARNING - To Reduce The Risk Of Electric Shock —
wet surfaces.

WARNING — To Reduce The Risk Of(Electric Shock —|
motorized nozzle on wet surfaces.

WARNING — Only motorized .nozzle is double-insulate
risk of electric shock — Confiectvacuum cleaner to a
grounded outlet.

WARNING - Do notimmerse. To reduce risk of electri
only on carpet mgistened by cleaning process.

WARNING - To.Reduce The Risk Of Electric Shock —
Only.

WARNING - To Reduce The Risk Of Electric Shock —|
Expose To Rain — Store Indoors.

WARNING — This hose contains electric wires. To red
electric shock, do not use or repair a damaged hose.

WARNING - To reduce the risk of electric shock, alwg
before any wet pick-up operation.

WARNING - To reduce the risk of fire, use only comm
available floor cleaners and waxes intended for mach

WARNING - Risk of explosion. Floor sanding can res
explosive mixture of fine dust and air. Use floor sandin
only in well ventilated area.

WARNING - To Reduce the Risk of Fire and Electric
only

+ cleaning products intended for use with this machin
with appliance manufacturer's name.

Do not

Do not use on

Do not use

d. To reduce
roperly

c shock — Use
Use Indoors
Do Not

lice the risk of
ys install float
ercially

ne application.

blt in an
g machine

hock — Use

t.” + Replace

b) All others.

WARNING - To Reduce the Risk of Fire — Do not use
or combustible liquid to clean a floor.

a flammable

11.4.9 The warning marking required by 11.4.7 and Table 11.1 may be provided on the non-detachable
power supply cord in the form of a cord tag; see Cord tags, 11.5.

11.4.10 With reference to the requirementin 11.4.7 and Table 11.1, a marking that combines two or more
applicable warnings need not include the signal word "WARNING" more than once.

11.4.11

indicating the intended use of the product provided:

a) The product has been investigated for this use; and

The warning marking required by 11.4.7 and Table 11.1 may be supplemented with a statement
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b) The supplement is no longer than the warning specified in Table 11.1 and is in smaller print.

11.4.12

If the appliance cannot be used without a hose, the marking required in 11.4.7 and Table 11.1

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 it will be readily visible to the user during normal operation.

11.4.13

If the appliance, such as an upright vacuum cleaner, can be used with or without a hose and if

the marking on the appliance is not visible when the hose is being used, the marking required by 11.4.7

and Table 11.

1 shall also be marked on the hose in accordance with 11.4.8.

11.4.14 A central vacuum cleaner not intended for wet pick-up shall be marked in accordance with ltem 6

of the handle

of Table 11.1
and in such 4

11415 Af
where gasol
permanently
and the follg
motors, or th
gasoline-disy
enclosure of
12.5.9.

11.4.16 Ap
to be done w

"CAU

11.4.17 An
indicate that
disconnected

"CAUTI(

11.4.18 |Ift
user (such g
normally eng
clearly and p

If the hose is prn\/ldnd l’\\/ the mnnllfgr\hlrnr itshall also be markaed in the area

manner and location that it will be visible to the user during normal operationt

xed vacuum cleaner intended for outdoor use and any vacuum cleaner inte
ne or other volatile flammable liquids are transferred to fuel tanks of vehi
marked in a location where it will be readily visible after installation-with the wo
wing statement or the equivalent: "This equipment incorporates parts such
e like that tend to produce arcs or sparks that can causé.an explosion. Wh

any dispensing pump and at least 450 mm (18 in) above a driveway or grour

art of an enclosure as described in 4.19.3.4 shall be marked to indicate that sug
th the appliance disconnected from the supply circuit as follows or the equivalen

TION — To Reduce The Risk Of Injury-From Moving Parts — Unplug Before Serv
electronically controlled motor-driven brush as described in Table 4.8 shall
the brush may start unexpectedly and cleaning and servicing is to be done with
from the supply circuit as'felfows or the equivalent:

DN — Risk Of Injury..Btush May Start Unexpectedly. Unplug Before Cleaning or S

e construction of an appliance is such that cleaning or similar servicing to be

losed or-protected uninsulated live parts to unintentional contact, the applia
ermanently marked with the following, or equivalent wording:

nded for use
cles shall be
d "DANGER"
as switches,
en located in

ensing and service stations install and use at least 6 m (20 ft) horizontally from the exterior

d level." See
h servicing is
t:
cing."

be marked to
the appliance

ervicing."

done by the

s replacement’ of pilot lamps, fuses, drive belts, and the like) involves the exposure of any

nce shall be

"WAR

NING — To Reduce the Risk of Electric Shock — | Ihpll Ta Before (“Insming orSen

icing."

11.4.19
supply cond

uctors are intended to be connected, including such conductors themselv

If any point within a terminal box or wiring compartment of a fixed appliance in which the power-

es, attains a

temperature rise of more than 35 °C (63 °F) during the normal-temperature test, the appliance shall be
marked: "CAUTION — For supply connection, use wires rated for at least __ °C (__ °F)," or with an
equivalent statement. The temperature value shall be in accordance with Table 11.2. 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.
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Table 11.2
Outlet-Box Marking
Temperature rise attained in terminal box or compartment during

test Temperature marking
36-50°C (64 —90 °F) 75°C (167 °F)
51-65°C (91 =117 °F) 90 °C (194 °F)

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

11.4.21 An
following or th

"WARNING
11.4.22 An

shall be mark
marking may

damaged hose.”

hppliance provided with a removable float for wet pick-up operation shalhbe ma
e equivalent:

— To reduce the risk of electric shock, always install float before any wet pick-up

Appliance provided with a general-use receptacle or receptacles in accordanc
ed with the word "CAUTION" and the following or thequivalent in (a) — (c) bg
apply to several receptacles provided the marking isear to all of them.

a) Ne

equivalent.

b) Forl switched receptacles located on or near'the receptacles: "Risk of injury. This
recepfacle and is energized when turned ON"; or the equivalent.

c) Forl "AUTQ" receptacles located on-or near the receptacles: "Risk of injury. Whe
connepted to this receptacle are.turned on, the (name of vacuum or appliance)

auto

11.4.23 With reference to 4.5.1.14, the special-use detachable power supply cord shall be

the following
+++ Supply O

+ Replace wit

++ Replace W

r all receptacles: “Risk of fire. Do not exceed (the current rating of the vacuun

tically", or the equivalent.

marking or equivalent "Only For Use With + Model ++ Vacuum Cleaner
ord Rated +++# V,++++ A, With ++++ °C Connector."

h the vactitm cleaner manufacturer's name.

ith.the*vacuum cleaner manufacturer's vacuum cleaner model number.

rked with the

operation."

b with 4.14.2
low. A single

n) Amps.”, or

s a switched

h appliances
will turn on

brovided with
+ Part No.

+++ Replace

with the vacuum cleaner manufacturer's supply cord part number.

++++ Replace with the voltage, amperage, and temperature rating, respectively, of connector.

11.4.24 With reference to 4.5.1.14, the appliance shall be provided with the following correlation
cautionary marking or equivalent "WARNING: For Use Only With + Part No. ++ Supply Cord."

+ Replace with the vacuum cleaner manufacturer's name.

++ Replace with vacuum cleaner manufacturer's supply cord part number.
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11.4.25 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 4.15 (see 4.19.4.2), 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 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) Log¢ated on the steam cleaner part of the appliance:

1) Near the water fill cap: "To provide continued protection against the risk of plectric shock
and excessive reservoir water temperatures that)may cause burns, follow instructions on
filling, cleaning, and rinsing."

2) "To reduce the risk or burns or scalding; do not open the water fill cap when using the
steam cleaner."

3) "To reduce the risk of scalding,-do not turn over the steam-cleaning nozzlg, or touch the
surface of the nozzle when using the steam cleaner."

11.4.27 Fon a household wet/dry pickzup appliance, in which the appliance manufactyrer does not
provide the non-electrical container, thejyappliance shall be marked with the following or equivialent:

a) "WARNING - To redugeithe risk of injury, user must read instruction manual."

b) "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)."

11.4.28 If r¢equired:by the testing of 5.19.1.3, a utility vacuum cleaner shall be marked witH the following
or equivalen{: "CAUTION — Moving Parts — Do not operate without cage and float in place."| This marking
shall be nearlar-adjacent ta the filter cage

11.4.29 With reference to 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)."

11.4.30 A self-restoring guard on a motorized nozzle as described in 4.19.3.8 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."

11.4.31 A vacuum cleaner intended for marine vessel installation not shown to comply with the
requirements of the Vibration Test, 5.19.6, or Shock Test, 5.19.7, shall be permanently marked, where
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readily visible after installation, with the following or the equivalent: "For Use Only on Vessels Over 20 m in
Length."

11.4.32 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."

11.4.33 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”.

11.4.34 An

"WARNING —
polymeric su
before and af

ash vacuum cleaner as described in 3.9 shall be marked with the followingg
To reduce the risk of fire or heat damage — Do not place the dust container, oh
faces, including carpeting and vinyl tile. The dust container must be, cleaned
er each use.

r equivalent:
flammable or
and emptied

11.5 Cord thgs

11.5.1  The ¢ord tag described in 11.4.9 shall:
a) Be permanently affixed to an attached power-supply cord;
b) Haye the leading edge located not more than 152:4mm (6 in) from where the cofd enters the
body ¢f the attachment plug;
c) Be|made of substantial material such as\ cloth, plastic, or the equivalent that [provides the
necespary mechanical strength and prevents,easy removal;
d) Comply with the requirements in Wb 969A or 11.5.2 — 11.5.5. The tag shall be of a size that
facilitgtes legibility of the required rharkings, and all exposed surfaces shall have a|clear plastic
overlaly, or the equivalent, to protect'the markings. The tag shall be either of the followipg forms:

1) A flag-type tag having a hole to permit securement to the power-supply cordl by a plastic

11.5.2 Nine

strap or equivalent'means. The strap 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 othg

samples of the cord tag shall be subjected to the conditioning specified in 11.4

b around and
r and project

as a flag) The required markings shall be positioned on the projecting flag portipn of the tag.

b.4, and then

subjected to

he testdescribed m 1155 A5 a resuit of the [eSIiﬂg, mne sampies snall co

following requirements:

a) The tag shall not tear for more than 1.6 mm (1/16 in) at any point;

b) The tag shall not separate from the power-supply cord;

ply with the

¢) The tag shall not slip or move along the length of the power-supply cord more than 12.7 mm (1/2

in);

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.
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