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transmittgd in any form by any means, electronic, mechafical photocopying, recording, or
without pyior permission of UL.

UL providles this Standard “as is” without warranty of,any kind, either expressed or implied, incl
not limited to, the implied warranties of merchantability or fitness for any purpose.
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PREFACE

This is the harmonized CSA Group, and UL standard for particular requirements for floor treatment
machines with or without traction drive, for commercial use. It is the first edition of CAN/CSA-C22.2 No.
60335-2-72, and the first edition of UL 60335-2-72. This harmonized standard has been jointly revised on
November 8, 2019. For this purpose, CSA Group and UL are issuing revision pages dated November 8,
2019.

This harmonized standard is based on IEC Publication 60335-2-72: Third edition Householdcarld Similar
Electricall Appliances — Safety — Part 2-72: Particular Requirements for Floor Treatment Machings With or
Without Traction Drive, for Commercial Use, issued March 2012. IEC 60335-2-72 is copyright¢d by the
IEC.

At the time of this publication, IEC 60335-2-72:2012 is available from IEC in English’only. CSA Group will
publish thhe French version when it becomes available from the IEC.

This harmonized standard was prepared by CSA Group and Underwritérs Laboratories Inc. (UL). The
efforts arld support of the Technical Harmonization Committee, 335K are gratefully acknowledggd.

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

This stapdard was reviewed by the CSA Subcommittee on Electrical Motor and Battery-Dperated
Cleaning| Appliances for Industrial and Commercial_Use, under the jurisdiction of the CSA Technical
Committge on Consumer and Commercial Produets and the CSA Strategic Steering Comrpittee on
Requirements for Electrical Safety, and has been“formally approved by the CSA Technical C¢mmittee.
This starjdard has been developed in compliance with Standards Council of Canada requirefnents for
National Standards of Canada. It has been-published as a National Standard of Canada by CSA Group.

Applicatjon of Standard

Where rgference is made to a.specific number of samples to be tested, the specified numbef is to be
consider¢d a minimum quantity.

ote: Although the.intended primary application of this standard is stated in its scope, it is important fo note that
i remains the vesponsibility of the users of the standard to judge its suitability for their particular pufpose.

This CAIN/CSA-E22.2 No. 60335-2-72, the Standard for Safety for Household and Similar |Electrical
Appliancgs = Safety — Part 2-72: Particular Requirements for Floor Treatment Machines With or Without
Traction Prive, for Commercial Use, is to be used in conjunction with the first edition of CAN/C$A-C22.2
No. 60335-1:11. The requirements for floor treatment machines, with or without traction drive, for
commercial use, are contained in this Part 2 Standard and CAN/CSA-C22.2 No. 60335-1:11.
Requirements of this Part 2 Standard, where stated, amend the requirements of CAN/CSA-C22.2 No.
60335-1:11. Where a particular subclause of CAN/CSA-C22.2 No. 60335-1:11 is not mentioned in
CAN/CSA-C22.2 No. 60335-2-72, the CAN/CSA-C22.2 No. 60335-1:11 subclause applies.
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This UL Standard 60335-2-72, the Standard for Safety for Household and Similar Electrical Appliances —
Safety — Part 2-72: Particular Requirements for Floor Treatment Machines With or Without Traction Drive,
for Commercial Use, is to be used in conjunction with the fifth edition of UL 60335-1. Requirements of this
Part 2 Standard, where stated, amend the requirements of UL 60335-1. Where a particular subclause of
UL 60335-1 is not mentioned in UL 60335-2-72, the UL 60335-1 subclause applies.

Level of Harmonization

This standard adopts the IEC text with national differences.

5 follows:
Technical national differences are allowed for codes and governmental regulations_as well |as those
recogniz¢d as being in accordance with NAFTA Article 905, for example, because of fundamenta climatic,
geographical, technological, or infrastructural factors, scientific justification, or therlevel of protection that
the counfry considers appropriate. Presentation is word for word except for editorial changes.

All natiorfal differences from the IEC text are included in the CSA Group andyUL versions of the gtandard.
While the technical content is the same in each organization’s version, the format and presentation may
differ.

Reasonq for Differences From IEC

Differencks from the IEC are being added in order to address safety and regulatory situations gresent in
the US apd Canada.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine conipliance with the standard in accordance with the pfocedural
rules of tihe standards development organization. If more than one interpretation of the literal text has been
identifiedT a revision is to be propesed as soon as possible to each of the standards development
organizafions to more accuratelyreflect the intent.

IEC Copyright

For CSA| Group, the texi/ figures, and tables of International Electrotechnical Commission Ppblication
60335-2-2 Househotd and Similar Electrical Appliances — Safety — Part 2-72: Particular Requirements for
Floor Treatment Machines With or Without Traction Drive, for Commercial Use, copyright 2012,|are used
in this stgndard with the consent of the International Electrotechnical Commission. The IEC Forejword and
Introductfon.are not a part of the requirements of this standard but are included for information purposes
only.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Household and Similar Electrical Appliances — Safety — Part 2-72: Particular
Requirements for Floor Treatment Machines With or Without Traction Drive, for Commercial Use, UL
60335-2-72 Standard should be submitted to UL.
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NATIONAL DIFFERENCES

GENERAL

In the CSA Group and UL publications of this standard, National Differences from the text of International
Electrotechnical Commission (IEC) Publication 60335-2-72, Household and Similar Electrical Appliances
— Safety — Part 2-72: Particular Requirements for Floor Treatment Machines With or Without Traction
Drive, for Commercial Use, copyright 2012, are indicated by notations (differences) and are presented in
bold text. The national difference type is included in the body.

There arg five types of National Differences as noted below. The difference type is noted on the first line

of the National Difference in the standard. The standard may not include all types of these
Differencps.

DR - The¢se are National Differences based on the national regulatory requirements.

D1 — The¢se are National Differences which are based on basic safety principles and requi
eliminatign of which would compromise safety for consumers and users of(products.

D2 - Thégse are National Differences from IEC requirements based on existing safety practice
requirements reflect national safety practices, where empirical substantiation (for the IEC o
requiremgnt) is not available or the text has not been included.in the IEC standard.

DC - These are National Differences based on the component standards and will not be del
a particular component standard is harmonized with the JEC component standard.

DE - Thé¢se are National Differences based on editorial comments or corrections.

Each natfonal difference contains a descriptionrof what the national difference entails. Typically g
following|words is used to explain how the text of the national difference is to be applied to the

text:

\ddition / Add - An addition entails adding a complete new numbered clause, subclau
hble, figure, or annex. Addition is not meant to include adding select words to the basq
pXt.

— =+ N

odification / Modify - A modification is an altering of the existing base IEC text such
ddition, replacement or deletion of certain words or the replacement of an entire claus
ubclauseyjdable, figure, or annex of the base IEC text.

eletion / Delete - A deletion entails complete deletion of an entire numbered clause,

National

rements,

s. These
national

pted until

ne of the

pase |[EC

e,
IEC

as the
e!

ubclause, table, figure, or annex without any replacement text.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY - Part 2-72: Particular
Requirements for Floor Treatment Machines With or Without Traction Drive, for Commercial Use

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechfiical commitiees ational CommItiees). The object O 1S 10 promote miernational co-operation on gl questions

concerning
Internationa
referred to
in the subjq
liaising wit
Standardizg

2) The forn
opinion on

standardization in the electrical and electronic fields. To this end and in addition to other activities, 1E

h the IEC also participate in this preparation. IEC collaborates closely with the Intermational Orga
tion (ISO) in accordance with conditions determined by agreement between the two erdanizations.

al decisions or agreements of IEC on technical matters express, as nearly as(p@ssible, an international cq

K

publishes

| Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and.Guidef (hereafter
bs “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe¢ interested
ct dealt with may participate in this preparatory work. International, governmental and non-governmental ofganizations

ization for

nsensus of

he relevant subjects since each technical committee has representation from all interested IEC National Committees.

3) IEC Pubjications have the form of recommendations for international use and are*accepted by IEC National Commiftees in that

sense. Whi
held resporn]

4) In order
maximum
correspond

5) IEC itsel
and, in sonj
bodies.

6) All userq should ensure that they have, the' latest edition of this publication.

7) No liabil
technical ¢
whatsoeve
reliance up

e all reasonable efforts are made to ensure that the technical cohtént of IEC Publications is accurate, 1EQ
sible for the way in which they are used or for any misinterpretation by any end user.

ng national or regional publication shall be clearly*indicated in the latter.

does not provide any attestation or conformity:-Independent certification bodies provide conformity assessmg

ty shall attach to IEC-Ot:its directors, employees, servants or agents including individual experts and me
bmmittees and |IEE~ National Committees for any personal injury, property damage or other damage of
. whether directyor,indirect, or for costs (including legal fees) and expenses arising out of the publication|
bn, this IECPublication or any other IEC Publications.

is drawnto the Normative references cited in this publication. Use of the referenced publications is indispeng

8) Attention

correct app'ication of this publication.

cannot be

to promote international uniformity, IEC National Comniittees undertake to apply IEC Publications transparently to the
bxtent possible in their national and regional publications. Any divergence between any IEC Publicatibn and the

nt services,

e areas, access |IEC marks of conformity=|EC is not responsible for any services carried out by independent [certification

hbers of its
any nature
use of, or

able for the

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC
shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60335-2-72 has been prepared by subcommittee 61J: Electrical
motor-operated cleaning appliances for commercial use, of IEC technical committee 61: Safety of

househol

d and similar electrical appliances.

This third edition cancels and replaces the second edition published in 2002 and its Amendment 1 (2005).
It constitutes a technical revision.
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1

The principal changes in this edition as compared with the second edition of IEC 60335-2-72 are as
follows (minor changes are not listed):

The standard has be revised completely and changed significantly, in particular with regard to the

following

clauses:
the title has been changed for better distinction with regard to IEC 60335-2-67;

the scope has been revised editorially to avoid misunderstandings;

Clause 3 has bheen revised with regard to the reauirements revised:
~J - 7

the standard has been revised in general and updated regarding state-of-the-art;\as f
ecessary, in particular some changes have been made to Clauses 15, 22, and 25;

the markings and instructions (Clause 7) have been revised basically;
a new Annex DD ’Emission of acoustical noise’ was added; and

a new Annex EE 'Emission of vibration’ was added.

Al as

The text pf this standard is based on the following documents:
FDIS Report on voting
61J/491/FDIS 61J/500/RVD

Full infor
indicated

This pub

This part
establish

N

This part
publicatig
drive, for

When a
reasonal

mation on the voting for the approval of this standard can be found in the report
in the above table.

ication has been drafted in accordance with the ISO/IEC Directives, Part 2.

2 is to be used in conjunction with the latest edition of IEC 60335-1 and its amendmery
bd on the basis of the fifth edition (2010) of that standard.

OTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.
2 supplements.'or’ modifies the corresponding clauses in IEC 60335-1, so as to co
n into the IEC standard: Safety requirements for floor treatment machines with or witho

commerciakuse.

barticular'subclause of Part 1 is not mentioned in this part 2, that subclause applies as
lesWhen this standard states “addition”, “modification” or “replacement”, the relevant tg

bn voting

ts. It was

vert that
t traction

far as is
xt in Part

1 is to be

ndnln’rpd nnnnrdingly

NOTE 2 The following numbering system is used:

- subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

- unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101,

including those in a replaced clause or subclause;

- additional annexes are lettered AA, BB, etc.
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NOTE 3 The following print types are used:
- requirements: in roman type;
- test specifications: in italic type;

- notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective

and the

associated noun are also in bold.

A list of [all parts of the TEC 60335 series, under the general iitle: Household and similar
appliancgs — Safety, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until th

date indi

publicatign. At this date, the publication will be

| reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

A bilingugl version of this standard may be issued at &Jater date.

electrical

b stability

cated on the IEC web site under "http://webstore.iec.ch” in the data related to the specific

IMPORT

using a

are consiflered to be useful for the correct understanding of its contents. Users should therefore print this document

AET — The ’colour inside’ logo on the cover page of this publication indicates that it contains colours

cplour printer.

which

im DV DE Modify Note 1 and the paragraphs immediately before and after Note
art 2 Foreword by replacing it with the following:

Note 1 When “Rart 1” is mentioned in this standard, it refers to CSA C22.2 No. 60335-1-11 /
(5th Ed.)

=]

0335-1 Ed“1: 2011-10-31 / UL 60335-1 Ed. 5: 2011-10-31 (based on IEC 603
.2:2006)y'so as to convert that publication into the CSA/UL standard: P
r

yse

1 in the

UL 60335-1

his part 2 supplements or modifies the corresponding clauses in CAN/CSA G22.2 No.

B5-1 Ed.
articular

quirements for floor treatment machines with or without traction drive, for commercial

102DV DE Modify the paragraph following Note 3 in the Part 2 Foreword by replacing it

with the following:

Words in SMALL ROMAN CAPS in the text are defined in Clause 3. When a definition
concerns an adjective, the adjective and the associated noun are also in SMALL ROMAN

CAPS.
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103DV DE Modify by adding the following text at the end of the Part 2 Foreword:

The numbering system in this Standard uses a space instead of a comma to indicate
thousands and uses a comma instead of a period to indicate a decimal point. For example,
1 000 means 1,000 and 1,01 means 1.01.

104DV D2 Modify by adding the following text to DV.2 of the Part 1 Foreword:

Relevant requirements for components are listed in Annex 101.DVB.
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INTRODUCTION

It has been assumed in the drafting of this international standard that the execution of its provisions is

entrusted

to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such as
electrical, mechanical, thermal, fire and radiation of electrical household and similar appliances when
operated as in normal use taking into account the manufacturer’s instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which electromagnetic

phenom

na can affect the safe operation of appliances

This stan
compatib

If an app
part 2 of

applicablg, the influence of one function on the other is taken into account;

When a part 2 standard does not include additional requirements to‘€over hazards dealt with

Part 1 ap
i
This stan

over hori

N
d

IS
An applig

the safet
impair th

An appliance employing materials or having forms of construction differing from those detail
bnts of.this standard may be examined and tested according to the intent of the reqlirements

requirem
and, if fo

example, in the case of temperature-requirements for surfaces on many appliances, generic standar

dard takes into account the requirements of IEC 60364 so far as possible so. tha

IEC 60335, the relevant part 2 is applied to each function separately,”as far as is reas

plies.

not necessary to specify particular requirements for the” appliance in question over and above
pquirements.
yontal and generic standards covering the same subject.

OTE 2 Horizontal and generic standards covering a hazard are not applicable since they have been|

BO 13732-1 for hot surfaces,-are\not applicable in addition to Part 1 or part 2 standards.
nce that complies with the text of this standard will not necessarily be considered to co

principles of the standard if, when examined and tested, it is found to have other fea
b level of safety_covered by these requirements.

Lind\tovbe substantially equivalent, may be considered to comply with the standard.

there is

lity with the wiring rules when the appliance is connected to the supply mains. Howevef national
wiring rules may differ.

iance within the scope of this standard also incorporates functions that.are covered by another

bnable. If

n Part 1,

OTE 1 This means that the technical committees responsible for the part 2 standards have determtl:ied that it

e general

dard is a product family standard dealing~with the safety of appliances and takes prg¢cedence

taken into

pnsideration when developing the general and particular requirements for the IEC 60335 series of staJdards. For

s, such as

Mmply with
ures that

bd in the
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -
Part 2-72: Particular requirements for floor treatment machines with

or without traction drive, for commercial use

1 Scope

This clause of Part 1 is replaced by the following.

This Inte
intended

— sweepi
— scrubb
— wet or

— polishir

Fnafional Standard deals with the safely of powered ride-on and powered WALK-BEHIND
for commercial indoor or outdoor use for the following applications:

ng,
ng,
dry pick-up,

9,

— applicafion of wax, sealing products and powder based detergenis,

— shamp
of floors
Their cle
NOTE 101

NOTE 102
indication g

— public us
— industrial
— retail outl

— business

boing

vith an artificial surface.

hning motion is more linear than lateral orperiodic.

By contrast, the cleaning motion of machinés.covered by IEC 60335-2-67 is more lateral or periodic than lin

This standard applies to machines,for COMMERCIAL USE. The following list, although not comprehensiy
f locations that are included in the'stope:

b areas such as hotels, s¢hools, hospitals;
locations, for example-factories and manufacturing shops;
bts, for example* shops and supermarkets;

premises, for example offices and banks;

MACHINES

ear.

e, gives an

— all uses otner than normar NoUSeReeping PUrposes.

They may be equipped with a TracTion brRIVE system. The following power systems are covered:

— internal combustion engines,

— mains powered motors up to a ratep voLTAGE of 250 V for single-phase appliances and 480 V for other
appliances,

— battery

powered motors.
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Battery powered machines may be equipped with a built-in battery charger.

This standard does not apply to

— floor treatment appliances for household use according to IEC 60335-2-10;

— floor treatment machines for commerciaL use according to IEC 60335-2-67;

— spray extraction machines for commerciaL use (IEC 60335-2-68);

— wet an rlry vacuum Plnnnnre, inhluding power bri |ch’ for coOMMERCIAL USE. (II:(‘ R(\QQR-Q-RQ);

— road sweepers;

NOTE 103 |in Europe, EN 13019 covers road sweepers.

— machines designed for use on sLores with a gradient exceeding 20 %;

— machirles equipped with a power take-off (PTO);

— machines designed for use in corrosive or explosive environments, (dust, vapour or gas);

— machimes designed for picking up hazardous dusts (as defined in IEC 60335-2-69), inflammable
substancps, or glowing particles;
— machines designed for use in vehicles or on board of ships or aircraft.
NOTE 104 |Attention is drawn to the fact that
— in many [countries additional requirements on the safe’use of the equipment covered can be specified by the natfonal health
authorities,| the national authorities responsible for the protection of labour, the national water supply authorities fand similar
authorities;
— RIDE-ON MACHINES designed for transport over public roads can be subject to additional requirements (e.g. lighjng, license
plate etc.).
1DV.1 DE Modify by replacing the second sentence following Note 102 and the dashed
list with the following:
They include the following energy sources or power systems, or combinations of them:

mains up to a rated voltage of 250 V for single-phase appliances and 480 V

or other

dppliances.

— internal combustion engines;

— batteries supplying 150 V or less;
— double layer (ultra) capacitors;

— fuel cells.

Energy sources or power systems utilizing both sattery and mains are excluded.
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1

DV.2 DE Modify the first four dashed items by replacing with the following:

— floor treatment appliances for household use according to CAN/CSA-E60335-2-10 / CSA
C22.2 No. 243 / UL 1017;

— floor treatment machines for COMMERCIAL USE according to CAN/CSA-E60335-2-67 /
CSA C22.2 No. 10 / UL 561;

— spray extraction machines for COMMERCIAL USE (CAN/CSA-E60335-2-68 / CSA C22.2
No. 10/ UL 561);

}upplied machines, are those identified by NFPA 505 as Types, E) EE, ES, CGH,

2 Normative references

This clau
Addition:

IEC 603
measurin

IEC 620
program

ISO 341
space ern

ISO 5353
point

wet and dry vacuum cleaners, including power brush, for COMMERC]
CAN/CSA-E60335-2-69 / CSA C22.2 No. 243 / UL 1017;

.101.DV DR Add the following clause to the Part 1:

AL USE

xcept as noted, powered cleaning machines covered by this standard, other than mains

CNS, G,

S, D, DS, LP, LPS, CN, G/LP, GS/LPS, G/CN, and GS/CNS. Notcovered by this standard

re NFPA 505 Types EX, DY, and DX.

NOTE Additional requirements applicable to machine designations that include the letters
can be found in Annexes 101.DVD and 101.DVE.

se of Part 1 is applicable except as follows,

12-1, Vacuum cleaners for household use — Part 1: Dry vacuum cleaners — Me
g the performance

61, Safety of machinery.— Functional safety of safety-related electrical, electr|
nable electronic control systems

, Earth moving.'machinery — Human physical dimensions of operators and minimum
velope

, Earth-mving machinery, and tractors and machinery for agriculture and forestry — S

EE” or “S”

thods for

bnic and

operator

eat index

ISO 6344

|-2./Coated abrasives — Grain size analysis — Part 2: Determination of grain size disti

ibution of

macrogrits P12 to P220

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design

ISO 13857, Safety of machinery — Safety distances to prevent hazard zones being reached by the upper
and lower limbs

ISO 25119 (all parts), Tractors and machinery for agriculture and forestry — Safety-related parts of control

systems
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Replacement:
IEC 60068-2-78:2001, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

2DV.1 DC Modify by adding the following reference publications:

CSA Group

C22.2 No. 10-1965 (R2013), Electric floor surfacing and cleaning machines

inishing
achines

AN/CSA-E60335-2-10:15, Household and similar electrical appliances — Safety — Part
-10: Particular requirements for floor treatment machines and wet scrubbing maghines

AN/CSA-E60335-2-69-01 (R2015), Safety of household and similat-¢lectrical appliances -
art 2: Particular requirements for wet and dry vacuum cleaners,)including power brush,
fpr industrial and commercial use

AN/CSA-E730-2-2-94 (R2013), Automatic electrical controls for household and similar use
-|Part 2: Particular requirements for thermal motor protectors

1, Standard for LP-Gas Hose

2 , Flexible Cords and Cables

157 , Gaskets and Seals

61 , Standard for Floor-Finishing Machines

569 , Standard for Pigtails:;and Flexible Hose Connectors for LP-Gas

558 , Standard fordndustrial Trucks, Internal Combustion Engine-Powered
583 , Standard'‘for Electric-Battery-Powered Industrial Trucks

746C , Standard for Polymeric Materials - Use in Electrical Equipment Evaluation$

ﬂ69 »Standard for Marking and Labeling Systems

1004-1 , Standard for Rotating Electrical Machines - General
1004-3 , Standard for Thermally Protected Motors
1017 , Vacuum Cleaners, Blower Cleaners, and Household Floor Finishing Machines

1337, Outline of Investigation for LP-Gas, Natural Gas, and Manufactured Gas Devices for
Engine Fuel Systems

2003 , Outline of Investigation for LP-Gas Cylinder Assemblies
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IEC

60216-6, Electrical insulating materials - Thermal endurance properties - Part 6:
Determination of thermal endurance indices (Tl and RTE) of an insulating material using

the fixed time frame method

60695-10-3, Fire hazard testing - Part 10-3: Abnormal heat - Mould stress relief distortion

test

60695-11-20:2015, Fire hazard testing - Part 11-20: Test flames - 500 W flame test method

imilar use — Methods for measuring the performance

ressure
AE

30, Fuel and Oil Hoses

aterial Testing

ystems
2045, Fuel System Tubing Assemblies
2260, Nonmetallic Fuel System’ Tubing with One or More Layers

FPA

esignations, Areas of Use, Conversions, Maintenance, and Operations
3 Terms and definitions
This clause of Part 1 is applicable except as follows.

3.1.9

62885-2, Surface cleaning appliances — Part 2: Dry vacuum cleaners for housghold or

405, Petroleum products - Determination of distillation characteristics at atmpspheric

1681, Recommended Practice for Gasoline, Alcohol, and Diesel Fuel Surrodates for

2044, Quick Connect Coupling Specification For Liquid Fuel and Vapor/Emissions

FPA 505, Fire Safety Standard for Powered Industrial Trucks Including Type

Replacement:

NORMAL OPERATION — conditions under which the machine is operated in normal use, as intended by the

manufacturer

It denotes the load corresponding to the raTED POWER INPUT OF the highest obtainable load of all particular
loads of the various functions that can be operated at the same time in accordance with the
manufacturer’s instructions. For machines provided with a seat or an oreraTor platform, a mass of 75 kg
secured in position at the appropriate height is used to simulate the oreraTtor in the most unfavourable

position.

Socket-outlets for accessories are loaded with a resistive load in accordance with the marking.

Operational functions include all treatment and driving functions.
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The normAL oPeERATION related to the operational functions is specified in 3.1.9.101 to 3.1.9.1083:

3.1.9.101

Scrubbing and sweeping machines are operated on a surface of hydraulically pressed concrete paving
slabs (see Annex AA) intermittently at least 30 min switched on, and for a period of 5 min switched off.
An alternative is a smooth concrete area of a surface consistency comparable with hydraulically pressed
concrete paving slabs.

3.1.9.102

Polishing and dry buffing machines are operated as follows.
PVC- or comparable flnnring surfaces are considered to be suitable for ncfnhliching normal operation. The
peak of ihput occurring during the drying process of the chemical applied to treat the surface(is hot taken
as NORMAL OPERATION but is averaged by extending measurements over a period of at least(t0"min.

3.1.9.109
Carpet shampooers are operated on a test surface consisting of a carpet, innaccordance |with IEC
60312-1,|the carpet being fastened to the floor.
Prior to tgsting, the brush of the shampooing machine is conditioned by operating it for 15 min o a clean,
dry concilete surface. After running on the concrete surface, the brush is immersed in a shampo¢ solution
for at leagt 30 min.

The solufion tank is filled and the machine is operated over a period 610 min.

.1.9.103DV DE Replace the first paragraph with the following:

arpet shampooers are operated on a test surface consisting of a carpet, in ac¢ordance
ith IEC 60312-1 or IEC 62885-2, the carpet being fastened to the floor.

3.4.2DV D1 Modification by replacing.3.4.2DV of the Part 1 with the following:

[ds)

AFETY EXTRA-LOW VOLTAGE - ¥oltage not exceeding 42,4 V peak a.c. or d.c. |between
onductors and between conductors and earth

(o)

3.101
TRACTION DRIVE — System used to propel the machine, e.g. by powered wheels
Traction py the effect of rotating brushes is not included.

3.102
WALK-BEHIND MACHINE — machine with or without a TracTion DRIVE designed to be controlled by the| orPeraToR
walking hehind the machine

It may bg equippediwith a detachable suLky.

3.103
RIDE-ON MACHINE — machine with a tracTion DrivE and with an operaTor seat or a platform on Which the
OPERATOR is sitting/standing during operation

3.104
SULKY (TRAILER) — removable trailing seat or stand-on platform with wheels or skids designed to carry an
OPERATOR in a sitting or standing position, while controlling a wALK-BEHIND MACHINE With TRACTION DRIVE
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3.105
WET CLEAN

3.106

ING MACHINE — machine for applying and sucking up liquids

WATER-SUCTION CLEANING MACHINE — machine for sucking up liquids

3.107

MOTORIZED CLEANING HEAD — hand-held or hand-guided cleaning device connected to the machine, with an
integrated electrical motor
Note 1 to entry: The main cleaning head permanently attached is not regarded as a MOTORIZED CLEANING HEAD.

3.108
HOPPER —

3.109

container to store picked up debris

PARKING BRAKE — means, actuated by the oreraTor in the normal operating position,to’prevent a

machine

3.110
SERVICE BH
speed

3.111

OPERATOR
an engin
Note 1 to ¢

3.112

from moving

PRESENCE CONTROL (opc) — control device that automatically interrupts the power, e.g. to
b, when the operaTOR’S actuating force is removed
htry: Such devices can be, for example, continuous action ‘eontrols (“hold-to-run” controls) or seat switches.

GUARD —

art of the machine specifically designéd to provide protection by means of a physic

such as, [for example, a casing, a shield, a egver, a screen, a door, an enclosure or a fence; o
of the mgchine that fulfil a primarily operational function, such as, for example, the frame of the
may also| fulfil a protective function but are not referred to as cuarps

Note 1 to e
GUARDS.
where freq

3.113
OPERATOR
the mach

3.114

try: Three main kinds of GUARDScar be distinguished: fixed GUARDS, interlocking moveable GUARDS an
nterlocking movable GUARDS" ate required where frequent access is envisaged, while fixed GUARDS c
ent access is not envisaged.

— person installing, operating, adjusting, cleaning, moving, or performing user mainte
ine

btationary

AKE — means for decelerating and stopping a machine, with a TRACTIoN pRIVE, from its grodind travel

h drive or

| barrier,
her parts
machine,

adjustable
bn be used

nance on

GROSS VETCLE WEIGHT (Gvw) — maximum allowable fully laden weight of the machine and its parfload, as
ready for{use

Note 1 to e

3.115

ntry: See 5.102 for further test conditions.

TEST SoLUTION — solution which consists of 20 g of NaCl and 1 ml of a solution of 28 % by mass of dodecy!

sodium s
Note 1 to e

ulphate in each 8 | of water
ntry: The chemical designation of dodecyl sodium sulphate is C15,Ho5sNaSO,.
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3.116

LEVEL SURFACE — plane with a gradient up to and including 2 %

3.117

sLope — inclined plane with a gradient greater than 2 % but not exceeding 20 %

3.118

MAXIMUM CLEANING GRADEABILITY — maximum gradient according to manufacturer’s instruction and as indicated
on the machine, on which the machine can be used safely for cleaning purposes

3.119

MAXIMUM T|
machine

3.120

BUILT-IN CHARGER — charger mounted on or into the machine and designed to operatée only on oy
machine,
Note 1 to €}

3.121

BUILT-IN CH

or both

3.122

COMMERCIA

3

L|

can be used safely for transport purposes

htry: BUILT-IN CHARGERS can also be called on-board chargers.

.121DV DE Delete Clause 3.121 of the Part 2: .

his definition does not apply.

ticular that
chines may be used by cleaning-Contractors, cleaning staff, etc.;

(plants etc.) and light industrial (workshops etc.) environments.
htry: COMMERCIAL USE is-also called professional use.

.123DV D2 Add the following definition to Clause 3 of the Part 2:

r more resistors, or a regulating network complying with (a) — (c):

RANSPORT GRADEABILITY — maximum gradient according to manufacturer’s instruction, ooywhich the

into the

ARGER WITH POWER SUPPLY FUNCTION — component intended to proyide power for charging, pperation

L use — intended use of machines covered by this standard, i.e. not intended fqr normal
housekegping purposes by private persons bat which may be a source of danger to the public
l.e. in pa
— the ma
— they ar
industrial
Note 1 to €

b used in commercial or publicpremises (i.e. offices, shops, hotels, hospitals, schools, gtc.) or in

DW-VOLTAGE. BIMITED-ENERGY (LVLE) CIRcUIT — a circuit involving an a.c. voltage of not nlore than
30 V r.m:s{or 42,4 V peak, or a d.c. voltage of 60 V and supplied by any of the f

llowing:

a.combination of a BaTTERY source or an isolated transformer secondary winding(and one

a) The maximum load current shall be drawn under any condition of loading,

including short circuit, using a resistor. The current shall be measured 60 s after
the application of the load. The resistor shall be continuously readjusted during
this 1 min. period to maintain maximum load current. The measured load current
shall not exceed the value listed in Table 3.123DV.

b) With reference to the specified voltage limit, measurement shall be made with
the unit connected to the intended supply voltage and with all loading circuits
disconnected.


https://ulnorm.com/api/?name=UL 60335-2-72 2019.pdf

SEPTEMBER 15, 2017 CAN/CSA-C22.2 NO. 60335-2-72:17 « UL 60335-2-72 23

c) The performance shall not be affected by malfunction of a single component,
excluding resistors. The network shall comply with the value in Table 3.123DV; or

— a BatTERY With output current limited by overcurrent protection in accordance with Table

3.123DV.
NOTE: A LOW-VOLTAGE LIMITED-ENERGY CIRCUIT is also known as a LVLE CIRCUIT.

Table 3.123DV — Rating for secondary fuse or circuit protector

[ circuttvottage (V TSy current (A)
20 or less 5
More than 20 but not greater than 60 100/V@
2V is the|maximum output voltage, regardless of the load, with the primary energized.

3.124DV D2 Add the following definition to Clause 3 of the Part 2:

—-h

irnishes current as a unit.

There is one positive and one negative externally accessible connection, and the
xternally accessible inter-cell connections.

(0]

NOTE See IEV (IEC 60050) definition 482-01-04.
3.125DV D2 Add the following definition to.Clause 3 of the Part 2:

gATTERY AssemBLY — a multi-cell BatTery :design that is ready for use, contains a
gressure vessel construction, a single vent line assembly, and shared hardware

NOTE See IEV (IEC 60050) definition 482-02-17.
4 Generpl requirement
This clause of Part 1 is applicable except as follows:

Replacement of the fitrst\paragraph by the following:

ATTERY — one or more electrical cells, electrically connected)so that the comlbination

e are no

common
and that

is furnished with a single connection cable that has an electrical connector at the end

Machine¢ shall pe“constructed so that they function safely so as to cause no danger to pgrsons or

surround|ngs during normal use, even in the event of carelessness, and during installation,

hdjusting,

maintenince, cleaning, repairing or transportation.

4DV DE Modification of Clause 4 of the Part 2:

Replacing “cause no danger to person or surroundings” with “reduce the risk of fire,

electric shock, and/or injury to persons” in the third paragraph.

Addition:

For the purposes of this standard, the term ‘appliance’ as used in Part 1 is to be read as ‘machine’.
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5 General conditions for the tests

This clause of Part 1 is applicable except as follows.

5

.14DV.1 DE Modification of Clause 5.14 of the Part 1:

Replace “NOTE” with “NOTE 1DV”.

5.14DV.2 DE Modification of Clause 5.14 of the Part 1 by adding the following NOTE:

€

5.101 TH
preparati

5.102 TH
systems
such as

For Ripe-

5.103 Li
indicated|

5.104 M
standard

6 Classification

This clau
6.1 Rep
Machineg
— cLass |,

— cLass |l

— cLass ).

NOTE 2DV 4 ion_is d | | h of 5.14 hi

valuation of Class Il constructions within Class | appliances.

e TEST SoLUTION is to be stored in a cool atmosphere and used within seven,days
Dn.

e gvw includes, if applicable, full clean water tanks, empty dirty water tanks (half full for
empty dust bags, Horper loaded at rated capacity, largest recommended batteries, 4

Cords, hoses, wands, cleaning agents, brooms and brushes.

DN MACHINES, the gvw includes a standard operaTor, weighing.76kg

hyuid containers of machines for wet scrubbing and shampooing are filled to the hig

by the manufacturer.

oPeRATOR (75 kg) or without the suLky, whichever is the most unfavourable condition.

se of Part 1 is applicable except as*follows.

acement:

shall be one of the following classes with respect to the protection against electric sh

or

Complian

ires the
after its
recycling

Il options

pest level

hchines that are designed to have a suLky arestested with the sulky including the weight of a

pck:

ce-s_checked by inspection and by the relevant tests.

6.2 Addition:

Mains supplied and battery powered machines for indoor use intended for dry cleaning only shall be at

least IPX

0. Other machines shall be at least IPX3.
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7 Marking and instructions

This clause of Part 1 is applicable except as follows.

7.1 Replacement of the 4" dashed item as follows:

— the business name and address of the manufacturer and, if applicable, his authorized representative;
any address shall be sufficient to ensure postal contact;

Addition:

7.1DV.1 D2 Modify by adding the following dashed item after the Part 2 replacement of

the 4th dashed item:

factory, each finished product shall have a distinctive marking, which may be in
means of which it may be identified as the product of a particular factory.

Machine$ shall be marked in addition with the following:

— serial rjumber, if any;

— designgition of the machine and series or type, allowing the technical identification of the proq

may be gchieved by a combination of letters and/or numbers;

NOTE 101 Designation of machine, series or type includes the*model or type reference as required in Part 1

— year off construction, i.e. the year in which the manufacturing process is completed;

NOTE 102 The year of construction can be part-of the serial number.

— avw of fhe machine, in kg;

— the symbol indicating the maximum.ctEAaNING GRADEABILITY, With the value of x.

helow NOTE 102of-the Part 2:

the applicable NFPA 505 Type designation (i.e., E, EE, ES, CGH, CNS, G, GS, D

qupplied_machines.)

NOTE 103 l.e. the machine might be able to drive on a higher gradient (maximum transport gradeability). Th

If a manufacturer produces or assembles floor-finishing machines at more than one

code, by

uct. This

71.1DV.2 DE Modify by adding the following dashed item after the second dashed item

DS, LP,

UPS, CN,<G/LP, GS/LPS, G/CN, GS/CNS). (This requirement is not applicable o mains

s additional

: " .
Ir‘fonmrbe'grvaﬂ-also-m-ﬂ?e-msh tretonsSTor—use:

Machines intended to be used indoors and powered by internal combustion engines shall be marked in
addition with the symbol according to Figure 106. It is acceptable to show this symbol in monochrome

colour.
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7.1.101

MOTORIZED CLEANING HEADS shall be marked with

— RATED VOLTAGE Of RATED VOLTAGE RANGE in Volts;

— RATED P

— hame,

— model

— mass

OWER INPUT in watts;
trade mark or identification mark of the manufacturer or responsible vendor;

or type reference;

f the most usual r*nnfignmﬁnn in I(g

MOTORIZED| CLEANING HEADS for water-suction cleaning appliances, except those of cLass Il constructi
a wWoRKING VOLTAGE up to 24 V shall be marked with symbol IEC 60417-5935 (2002-10).

NOTE This|symbol is an information sign and, except for the colours, the rules of ISO 3864-1 apply.

Complianjce is checked by inspection.

7.1.102

Socket-outlets for accessories shall be marked with the maximum' load in watts or am

socket-olitlet or close to it.

Complianjce is checked by inspection.

teu

o

O

7.6 Addi

7.1.103DV D2 Add the following text to Clause<.1 of the Part 2:

) The manufacturer’s name, trade name, or trademark.

bn having

DS on the

ATTERIES and BATTERY AssemBLIEs shall be legibly and permanently marked with the fgllowing:

xception: The manufacturer’s_identification may be in a traceable code when the BaTTERY

identified by the brand or trademark owned by a private labeler.
) Catalog designation or.equivalent identification.

) BATTERY hominal«voltage, rated ampere-hour capacity, and the hour rating at w!

dapacity is determined.

) Additionally, BattEry assemBLIEs shall be marked with identification letters — “
Type EE,” or “Type EO.” Individual batteries do not require type marking.

fion:

hich this

lype E,”
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] maximum cleaning gradeability ‘x’

0999 [symbol IEC 60417-5935 (2002-10)] motorized cleaning head for water-
suction cleaning

su2365
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7.12 Modification:
Replace the 4" paragraph by the following text.

This machine is not intended for use by persons (including children) with reduced physical, sensory or
mental capabilities, or lack of experience and knowledge.

Addition:

The front cover of the instructions shall include the substance of the following warning:

CAUTION Read the instructions before using the machine.

This worgling may be replaced by symbols ISO 7000-0434 (2004-01) and either ISO 7000-1641 (2004-01)
or ISO 7000-0790 (2004-01).

The instrpctions shall contain at least the following:
—the buginess name and full address of the manufacturer and, if applicable;his authorized repregentative;

— designgtion of series or type of the machine as marked on the machine itself, except for the serial
number;

NOTE 101 [The designation of series or type can be abstracted, as long &s)the identification of the product is ensured.
— the genjeral description of the machine;

— the GV)W of the machine in kilograms;

— the tranpsportation weight of the machine in‘kilograms, which includes the batteries but excludgs options
(e.g. driyer cabin, FOPS, second andthird side broom, front mounted sweeping attachment for
scrubbers), fresh water (in case of scrubbers or combined machines), and the weight of a|standard
operator |75 kQ);
— the intgnded use of the macghine and the auxiliary equipment as covered by the scope of this ptandard;

NOTE 102 |[Examples of auxiliary, equipment are suction nozzles, spray bars, and lights.

— the mepning of the_symbols used on the machine and in the instructions;

of the machine and for checking its correct functioning;

- drawinr, diagrams, descriptions and explanations necessary for the safe use, maintenance gnd repair

— technical data including the markings on the machine;

— information regarding putting into service, safe operation, handling, transportation, and storage of the
machine taking into account its GVW;

— instructions to enable adjustment and maintenance to be carried out safely, including the protective
measures that should be taken during these operations;

— the conditions in which the machine meets the requirement of stability during use, transportation,


https://ulnorm.com/api/?name=UL 60335-2-72 2019.pdf

SEPTEMBE

R 15, 2017 CAN/CSA-C22.2 NO. 60335-2-72:17 « UL 60335-2-72

29

assembly, dismantling when out of service, testing or foreseeable breakdowns;

— the procedure to be followed to prevent unsafe situations in the event of accident (e.g. contact with or
spillage of detergents, battery acid, fuel or oil) or equipment breakdown (such as flat tire or component

failure);

— the substance of the following:

This machine is intended for commerciaL usk, for example in hotels, schools, hospitals, factories,

S

hops, offices and rental businesses.

The instr
operatior
the sparg
In additio
— for batt

— precau

— informa

protectivg equipment (PPE);

— essenti

— informa

— informa

— if split fims are used for pneumatic tyres, instructions shall be given for the safe change of ty

For mach
substanc

—in orde
for exam

For mao:l:ines with.a-TRacTioN DRIVE that are designed to be used on sLopes, the instructions

include t

— machin

, including preventive maintenance measures. They shall, if applicable, give the specifi
parts if they affect the health and safety of the opPEraTOR.

n, the instructions shall give the following information, if applicable:

ions to be taken when changing brushes or other attachments;

tion on the detergents or other liquids that may be used in¢luding the choice and use of

al characteristics of auxiliary equipment which may, be fitted to the machine;
tion regarding safe disposal of batteries;

tion on the seat adjustment and related, parts;

ines having a TracTioN pRivE-and a avw exceeding 100 kg, the instructions shall also in
b of the following:

ble by removing.the key of the main switch or the ignition key.

e substance of the following:

es.Jeft'unattended shall be secured against unintentional movement.

Lictions shall indicate the type and frequency of inspections and maintenance requireJi for safe

cations of

ery powered machines, instructions regarding the precautions to be,taken for safe charging;

personal

es.

clude the

I to prevent unauthgrized use of the machine, the power source shall be switched off ¢r locked,

thall also
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7.12.101 The instructions shall include warnings concerning ways in which the machine shall not be used,
which in the experience of the manufacturer are likely to occur. At least, it shall include the substance of
the following warnings, if applicable.

— WARNING Operators shall be adequately instructed on the use of these machines.

— WARNING Always ensure that the safety support is installed before working beneath hopper.

— WARNING This machine is for dry use only.

- WARN*B@MM&M&Q&%M&WMW&MDFOVMG@
and when a second person has been instructed to look after you.

— CAUTIPN This machine is for indoor use only.
— CAUTIPN This machine shall be stored indoors only.

— A warn|ng that the machine shall be disconnected from its power source during cleaning or maiptenance
and when replacing parts or converting the machine to another function:

e|for mains operated machines, by removing the plug from the,socket outlet;

o|for battery powered machines, by safely disconnecting at’least the non frame connected pole
f the battery or by an equivalent method (disconnecting device);

(@)

for internal combustion engine powered machines, by removing the ignition key and by
isconnecting the battery.

(@)
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NOTE 1 Where no ignition key and no battery exist, the disconnection can be achieved by equivalent means.

— WARNING Do not use for cleaning purposes on surfaces having a gradient exceeding that marked on
the machine.

NOTE 2 If the machine is marked for use on surfaces having a gradient up to and including 2 %, this warning can be replaced by
the following:

WARNING Do not use on SLOPES.

include the

— WARNING Always ensure that the warning light is switched on when the hazardol$ expgsed side
brushes @re moving.

Instructions for mains operated machines shall also include the substance of the following:
— WARNNG Do not allow the supply cord to come into contact with the ratating brushes.

Instructions for machines having a current-carrying hose for dry suction, operating at other thpn safety
extra-low| voltage, shall also include the substance of the following:

— WARNI|NG This hose contains electrical connections: do not\use it to collect water and do notfimmerse
in water for cleaning.

Instructions for RIDE-oN MACHINES shall also include the substance of the following, if applicable:

— WARNNG Do not use the machine without a_falling object protective structure (FOPS) in aregs where
it is likely| that the operator is hit by falling objects.

Instructions for internal combustion engine’powered machines using LPG shall also include the jubstance
of the following:

— WARN[NG Machines shall be parked safely.

— The mnfachine shall be(inspected by a qualified person regularly, in particular regarding |the LPG
containerl and their conneg¢tions, as required for safe operation by regional or national regulations.

7.12.102]| Informatien-on noise

NOTE The [instructions can provide information on airborne noise emission as indicated in DD.2.7.

7.12.103 Information on vibration

NOTE The instructions can provide information on vibration emission as indicated in EE.2.
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7.12.104.DV DR Add Clauses 7.12.104.DV.1 and 7.12.104.DV.2 to Clause 7.12 of the Part
2:

7.12.104.DV.1 The instructions for Class I, mains supplied machines shall include the text
or the equivalent in (a) plus the information in (b) or (c), as appropriate. The instructions
for Class Il mains supplied machines shall include the text or the equivalent in (d):

a) For all Class | appliances:

This floor-finishing machine shall be grounded while in use to protect the

grounding-type attachment plug to fit the proper grounding type receptacje.
k) For a Class | machine rated less than 15 A and intended for use on_a nominal 120-V
qupply circuit, the instructions shall include the statements in either (1) or (2):

1) This appliance is for use on a nominal 120-V circuit, and-hias a grounded plug
that looks like the plug illustrated in sketch A in Figure107.DV. A temporary
adaptor that looks like the adaptor illustrated in sketches B and C may bq used to
connect this plug to a 2-pole receptacle as shown in sketch B if a properl
grounded outlet is not available. The temporary adaptor should be used gnly until
a properly grounded outlet (sketch A) can be installed by a qualified electyician.
The green-colored rigid ear, lug, or the likecextending from the adaptor myst be
connected to a permanent ground such as a properly grounded outlet. Whenever
the adaptor is used, it must be held in place by a metal screw.

I

Exception:  In Canada, the use of a temporary adaptor is not permitted by the Canadian|Electrical
Code, CSA C22.1.

2) This appliance is for useton a nominal 120-V circuit and has a grounding
attachment plug that looks like the plug illustrated in sketch A in Figure 107.DV.
Make sure that the appliance is connected to an outlet having the same

configuration as the plug. No adaptor should be used with this appliance.

o

) For Class | machinesrated 150 — 250 volts:

No adapter)is available for this plug.

(o]

) For all Class Il appliances:

In“a double-insulated product, two systems of insulation are provided insfead of
grounding. No grounding means is provided on a double-insulated machine, nor
should a means for grounding be added to the machine. Servicing a douhle-
insulated machine requires extreme care and knowledge of the system, and
should be performed only by qualified service personnel. Replacement parts for a
double-insulated machine must be identical to the parts they replace. Always
replace a damaged cord. A double-insulated product is marked with the words
“DOUBLE INSULATION” or “DOUBLE INSULATED.” The symbol: @ (square
within a square) may also be marked on the machine.
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Exception No. 1: Machines intended for rental use may be provided with legible and permanent
safety instruction markings instead of an instruction manual. The markings shall include all of the
applicable safety instructions required in 7.12 and its subclauses. The marking’s letter height shall
be not less than 2.4 mm (3/32 inch) and any caution or warning signal word shall be more

o

rominent than any other required marking on the unit.

Exception No. 2: Machines intended for rental use, and provided with a specialty connector or
assembly for connection of the power supply cord to the machine, may be provided with the
markings described in Exception No. 1 in the form of a cord tag; see 7.101DV.1 - 7.101DV.6. The
statement, “Do Not Remove This Tag”, or equivalent wording, shall be included on the cord tag.

ttachment plug shall be provided with the following instructions or the equivale

7.13 Addlition:

The word

7.14 Addlition:

The height of symbol IEC 60417-5935 (2002-10) shall be at least 15 mm.

Compliar

7

Q

te

.12.104.DV.2 A Class Il mains supplied machine provided with a two-blade, ;I)olarized

To reduce the risk of electric shock, this appliance has a polarized/plug (one
ider than the other). This plug will fit in a polarized outlet only onesway. If the p
ot fit fully in the outlet, reverse the plug. If it still does notdfit, contact a
lectrician to install the proper outlet. Do not change the plug in_any way.

ht:

blade is
ug does
flualified

s “Original instructions” shall appear on the language version(s) verified by the manufacturer.

ce is checked by measurement.
.101DV D2 Modification of Subclause 7.14 of the Part 1: add the following:
.101DV Tags

.101DV.1 A cord tag used for cautionary markings and a tag other than a cord t4g
sed for cautionary or warning markings shall comply with the requirements:

) In 7.101DV.2 < 7)101DV.5; and

) For pernmianence and legibility in UL 969/ C22.2 No. 0.15.

g that is
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7.101DV.2 Three as-received samples and six samples of the tag that have been s

ubjected

to the conditioning specified in 7.101DV.4, three for each condition, shall be subjected to
the test described in 7.101DV.5. After testing, the samples shall comply with the following

requirements:
a) The tag shall not tear for more than 1,6 mm at any point;

b) The tag shall not separate from its point of attachment;

c) The tag shall not slip or move along the length of a cord or a tubular-type mounting

) There shall be no permanent shrinkage, deformation, cracking, or any other ¢
that will render the marking on the tag illegible; and

) Overlamination shall remain in place and not be torn or otherwise damaged. The
hall remain legible.

.101DV.3 Each sample shall consist of a length of cord or tubular-type mounting
r if the surface is flat, a section of the surface having dimensions larger than the

ondition

printing

surface,
tag. The

tag shall be affixed to the cord or surface in the intended manner. If tags are appIJed by an

dhesive, tests shall be conducted no sooner than 24 h after application of the t

.101DV.4 The conditioning required by 7.101DV{2)shall consist of the following:

g.

) The samples shall be conditioned for 24-h*in an air-circulating oven mainta‘ired at a
I

niform temperature of 87,0 +1,0°C. Following removal from the oven, the sam
remain at a temperature of 23,0 £2,0°C and a relative humidity of 50 £5 percent fd
efore testing.

) The samples shall be conditioned for 72 h in a humidity of 85 +5 percent at 32,
he samples shall be tested within 1 min after the conditioning.

.101DV.5 A cord or tubular-type mounting surface shall be held rigidly in a
rientation. A flat mounting surface shall be held rigidly in a vertical plane. A forc

ithin 7 mm of the)vertical edge of the tag. The force shall be applied vertically d

es shall
r 30 min

D +2,0°C.

vertical

e of 22,3

wnward

shall be applied to.the uppermost corner of the tag farthest from the point of att}chment,

nd maintained-for 1 min. In determining compliance with 7.101DV.2(d), manipula
s straightening of the tag by hand is permitted.

.101DV.:6 The cord tag shall:

on such

) Be permanently affixed to the power-supply cord; and

b) Be located not more than 150 mm from the attachment plug.
7.16DV D2 Modification of Clause 7.16 of the Part 1 by deleting the NOTE:

This NOTE does not apply.
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8 Protection against access to live parts
This clause of Part 1 is applicable except as follows.
8.1 Addition:
Water and water-borne cleaning agents are considered conductive.
8.1.4DV D2 Add a dash item to 8.1.4 of the Part 1:
—t ] lied | batt L1 I I I 160V d
9 Starting of motor-operated appliances
This clause of Part 1 is replaced by the following.
It shall oply be possible to start the machine by intended actuation of a contrgkdevice provided for the
purpose.| The same requirement applies when restarting the machine after. @ stoppage, whatever the
cause. This requirement only applies to components where the unexpected\starting might cause p hazard.

It does npt apply to components such as suction units, pumps, etc.

Compliarjce is checked by inspection and test.

DV.2 DR Modification by replacing the text of Clause 9DV.2 in the Part 1 with the
llowing:

he use of time delay fuses is acceptable-for stationary or portable appliances mjarked as
indicated in Clause 7.17DV.

DV.5 DR Add the following text to,Clause 9 of the Part 1:
Subclauses 9DV.1 — 9DV.4 apply to all mains supplied machines.
10 Powgr input and current

This clause of Part 1 is applicable.

11 Heating
This clause of Part<l"is applicable except as follows.

11.3 Addlition:

If it is necessary to disassemble the machine for fitting these thermo-couples and related wiring, the input
shall be measured before and after fitting, at the lowest possible load, for example, with closed suction
openings, with brushes not in contact with the floor, with declutched drive, etc., to check if the assembling
has been accomplished properly.
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11.3DV D2 Modification by replacing the paragraph following NOTE 3 of the Part 1 with
the following:

Temperature measurements of windings by either thermocouple or resistance method are
acceptable.

11.5 Addition:
The normAL oPERATION may be simulated by applying appropriate braking equipment.

For batte

11.7 Addlition:
Machine$ are operated until steady conditions are established.
able 3DV D2 Modification of Table 3 of the Part 1 by adding NOTE 5DV:

OTE 5DV A temperature is considered constant when readings taken during ‘any continuous 1 h period of the
test indicate an increase of no more than 3 K, or until the batteries have been-discharged, whichever domes first.

12 Void
13 Leakpge current and electric strength at operating temperature

This clause of Part 1 is applicable except as follows.

13.1.DV.1 D2 Delete Clause 13.1DV.1 of‘the Part 1.
he requirements of 13.1DV.1 do ‘net apply.
13.1.DV.2 D2 Modification by.adding the following Clause to 13.1 of the Part 1:

Additionally, printed wiring assemblies, and other electronic circuit componeénts that
ould be damaged by application of the test potential, or that short-circuit|the test
gotential, shall be.removed, disconnected, or otherwise rendered inoperative be¢fore the
dielectric voltagé-withstand tests are made. Testing a representative subassembly instead
gf an entire unitiis permitted. Individually shunting the semiconductor devices in the unit
Hefore the test is made to avoid destroying them in the case of a malfunction elsewhere in
e secondary circuits is permitted.

13.2 Addition;

For cLass | appliances where several motors operate at the same time, the leakage current shall not
exceed 3,5 mA.

13.2DV D2 Modification: Delete the first paragraph of 13.2 of the Part 2.
14 Transient overvoltages

This clause of Part 1 is applicable.
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15 Moisture resistance

This clau

se of Part 1 is applicable except as follows.

15.1 Modification:

Replacement of the first sentence by the following:

The enclosure of the machine shall provide the degree of protection against moisture in accordance with

the class

Addition:

For main
suction g

15.2 Addlition:

For the fi

Mains s
containe

MOTORIZEDQ
with the
its base,

After the

— WET CLH
floor of p
the test,
floor;

— shamp

— the wA
containe

All mach
TEST SOLU

ification of the machine, except for batteries.

s supplied machines used outdoors, the tests referred to in 15.1.1 shall be' ¢arried
evices operating.

bllowing tests, detachable cords shall be removed.

pplied machines including liquid containers, with a cvw up\to 100 Kkg, are tilted wif
into the most unfavourable horizontal position, and left inthis position for 5 min.

CLEANING HEADS Of WATER-SUCTION CLEANING MACHINES aré placed in a tray, the base of whid
this level being maintained throughout the test:
be tests:

ANING MACHINES, except shampooing-machines, are operated 10 min under NORMAL OPERA

the tray is filled with the TesT soLuTion to a level of approximately 5 mm above the surfg

boing machines are operated 20 min under NORMAL OPERATION;

TER SUCTION CLEANING MACHINE including the moToRrizED CLEANING HEAD is operated until
is completely full and afterwards for a further 5 min.

nes with-a. liquid container shall be subjected with attached cord to the overflow test
[ION.

After ead

out with

h the full

h is level

burface supporting the machine. The tray is filled With the Test soLution to a level of 5 mim above

TION ONn a

aving slabs with a smooth surface-that are fastened to the bottom of a tray. At the beginning of

ce of the

its liquid

using the

h of these tests, the machine shall withstand the electric strength test of 16.3.

There shall be no trace of liquid on insulation that reduces the cLEARANCES Or CREEPAGE DISTANCES below the
values specified in Clause 29.
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15.3 Addition:

If it is not possible to place the whole machine in the humidity cabinet, and to comply with the
requirements of 4.1 of IEC 60068-2-78, it is also sufficient to monitor the required climate conditions at
the relevant locations in the machine.

15.101 MOTORIZED CLEANING HEADS Of WATER-SUCTION CLEANING MACHINES shall be resistant to liquids that may
come into contact with them during normal use.

The following test is not applicable to moTorizED cLEANING HEADs Of cLass Il construction having a workING
VOLTAGE Up-to 24\

Complianjce is checked by the following four tests.
The moTdRIZED CLEANING HEAD iS subjected to an impact test as described in IEC 60068-2-75, tha value of
the impagt being 2 J. The moTorizED cLEANING HEAD iS rigidly supported and three blows are applied to every
point of the enclosure that is likely to be weak.

It is then|subjected to the free fall test procedure 1 of IEC 60068-2-31. Itis\dropped 4 000 times from a
height ofl 100 mm onto a steel plate having a thickness of not less than 15 mm. It is dropped

— 1 000 times on its right side;

— 1 000 times on its left side;

— 1 000 times on its front face;

— 1 000 times on its cleaning surface.

The moTdrIZED CLEANING HEAD iS then subjected @0 the test described in 14.2.4 of IEC 60529, using the TesT
SOLUTION.

The MoTORIZED CLEANING HEAD IS to be gperated in a flat-bottomed vessel filled with a saline solutio of water
containing approximately 1 % Na€Cl\so that a depth of 3,0 mm of water is maintained. The vess¢l is to be
a size such that the moTorizED CLEANING HEAD moves about freely; and is to be operated:

— withoug connection to the floor treatment machine for 15 min, if applicable; and

— connedted to the floor treatment machine until the machine has picked up as much water as it§ capacity
holds or for 5 min,-Whichever occurs sooner.

The motoRizep cLEANING HEAD Shall then withstand the electric strength test of 16.3, the voltage being applied
between |the’live parts and the Test sorution. There shall be no trace of liquid on insulation thaf reduces
the cLEARANCES Or CREEPAGE DISTANCES below the values specified in Clause 29.

16 Leakage current and electric strength
This clause of Part 1 is applicable except as follows.
16.1.DV D2 Delete Clause 16.1DV of the Part 1:

The requirements of 16.1DV do not apply.
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16.3 Addlition:

16.2.DV.2 D2 Delete Clause 16.2.DV.1 of the Part 1:
The requirements of 16.2.DV.2 do not apply.

16.1.DV.3 D2 Modification adding the following to the Part 1:

Additionally, printed wiring assemblies and other electronic circuit components that would
be damaged by application of the test potential, or that short-circuit the test potential, shall
be removed, disconnected, or otherwise rendered inoperative before the electric strength

ade to avoid destroying them in the case of a malfunction elsewhere in the(s
ircuits is permitted.

Current-garrying hoses, except for their electrical connections, are immersed foKA/H in a saline Jolution of
water coptaining approximately 1 % NaCl, at a temperature of 20 °C + 5, °C. While the hose is still
immersed, a voltage of 2 000 V is applied for 5 min between each conductoryand all the other conductors
connectgd together. A voltage of 3 000 V is then applied for 1 min between all the conductor$ and the

saline sojution.
17 Over|oad protection of transformers and associated circuits
This clause of Part 1 is applicable except as follows:

17.101 Hor battery powered machines, the following-requirements apply:

— each cjrcuit shall be protected against short-circuit or overload by a proTecTIVE DEVICE, for expmple by

fuses, overcurrent switches, protectors with télays or contactors;

— a singl¢ PrRoTECTIVE DEVICE may be used<for more than one circuit if the sum of the working curre|
connected circuits does not exceed 167A;

hts of the

— for TragTiON DRIVE motors denoted for switching in series or in parallel, a single pProTECTIVE DEVICE may be

used;

— the prdTecTIVE DEVICE shall be located close to the point of feeding the circuit. If this is impos
unprotecfed length of:the wiring shall be as short as possible.

PROTECTIVE DEVCES”may be used also for switching and control purposes in NORMAL OPERATIQ
constructjonlis, adequate (allowable current capacity for inrush-current, switching rate, etc.).

Compliance is checked by inspection.

18 Endurance

This clause of Part 1 is not applicable.

sible, the

N if their
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19 Abnormal operation

This clau

se of Part 1 is applicable except as follows.

19.1 Addition:

Machines are also subjected to the test of 19.101.

19.7 Addition:

eacTioN pRivE motars are tested for 30 s.

Brush a
Fan blad

Battery g
times RAT

Compliar
this may

The reqy
interrupt

MOTORIZED
19.9 Not
19.13 In

19.101 |
subjected

Stop val
devices ¢
test of of

Care sha
The inpu

After this
that wate
water on

s are not regarded as parts liable to be jammed.

owered machines and/or their electrical components shall be capable of being suppl
ED VOLTAGE Without impairing the safety requirements of this standard.

ce is checked by operation of all functions by testing at 70 % of the-RATED VOLTAGE in ca
impair the safety requirements of this standard.

irements are deemed to be met if an overcurrent protection,”fuse or any other safe
the circuit before the allowed temperature of the windings.is reached.

CLEANING HEADS are tested with the rotating brush orisimilar device locked for 30 s.
applicable.
the second paragraph add “, 22.105 and22.115” after “20.2”.

lachines having containers that afé provided with shut-off device(s) or valve(s) é
| to the test of 15.2.

es or other fluid shut-off devices are made inoperative. If two or more independer
erating 3 000 times satisfactorily. Otherwise, all devices that failed are made inoperat

I be taken to suck up an air-liquid mixture to prevent overloading of the motor of the su
I power shall be_observed to avoid overloading.

test, the~machine shall be subjected to the electrical strength test of 16.3. Inspection s
r has_not entered the machine to any dangerous extent. In particular, there shall be n
theelectrical insulation that reduces the cLEARANCE Or CREEPAGE DISTANCES below the limits

in Clausd

ed at 0,7

5es when

ty device

re again

t shut-off

re provided, only one ofthem is made inoperative at a time, provided that they have passed the

ve.
Ction unit.
hall show

D trace of
specified

29.
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20 Stabi

lity and mechanical hazards

This clause of Part 1 is applicable except as follows.

20.1 Replacement:

Machines and their components and fittings shall have adequate mechanical stability when in use.

The following test is not applicable to MOTORIZED CLEANING HEADS.

Complia

Machine;
covers of
the aid o

Machined
complete

The mac
the max|
unfavour,
shall be
applicab.

Lift-off sh

ce_is checked. hy inepnr-ﬁnn and. hy the fnllnwing test

b provided with doors or covers that can be opened without a tool are tested with, the
ben or closed, whichever is the more unfavourable. Doors or covers that can be ‘opéened,
f a tool remain closed.

b intended to be filled with liquid by the user in normal use are tested-empty and tes
ly filled with water.

hine is placed with the motor switched off, in the normal position*ef use on a gradient 0
mum climbing capacity as indicated on the machine, \WhiChever is greater, in

hble direction. During the test, the pArkiNG BRAKE, if any, shall be applied and the wheels
blocked. Cords shall be reeled and positioned on thé machine at the normal storing

a)

.

all not occur at any wheel or roller.

doors or
only with

fed again

f 10 % or
fhe most
or rollers
place, if
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20.2 Replacement:

Moving parts of machines shall, as far as compatible with the use and working of the machine and
depending on the risk, be positioned and/or guarded and/or enclosed and/or equipped with PROTECTIVE
pevices to provide adequate protection against personal injury in normal use.

NOTE 101 For some machines, complete protection is impracticable.

Protective enclosures, cuarps and similar parts shall be non-DETACHABLE PARTs and shall have adequate
mechanical strength.

NOTE 102 Enclosures that can be opened by overriding an interlock by applying the test probe are considered to be DE[ACHABLE
PARTS.

The unexpected reclosure of self-resetting thermal cut-outs and overcurrent proTeGTIVE DEVICES|Shall not
cause a hazard.

In particylar

— cog anfl chain wheels and belt pulleys shall be enclosed and the inlet openings of chains or Qelts shall
be guarded;

— slots, #evs, screws, etc., on rotating or moving parts shall¢be~enclosed or guarded by smooth and
rounded BUARDS;

— shaft ehds and similar rotating parts shall be protected)if they protrude by more than a quarter of their
diameter] except rounded shaft ends shorter than 50.mm;

— places [where crushing or cutting could occur ghall be avoided or covered;

— protectjve covers or cuarps shall be sufficiently far from moving parts or shall be so designed that an
access by hand or foot is prevented.

Covers or cuarps are not needed/for'the bristles of rotating brushes or brooms. The solid parts gf rotating
brushes that are accessible during operation shall, however, be protected. Covers or cuarps ar¢ also not
needed fpr rotating brushes«oK'similar devices and to moving parts of machines if they become accessible
during cgnverting the machine to another application by changing of attachments.

The uningentional clesing or slamming of side walls, lids, covers, etc., that could cause injury shall be
preventedl.

Wheels ¢r rollers for the TracTion DRIVE Or the transport of machines shall be located or protegted as to
prevent ipjury to the feet of the opPERATOR.

The safety distances given in ISO 13857, except Table 5, shall be taken into account. In particular, it shall
not be possible to touch moving parts from the operaTOR’S position

Compliance is checked by inspection, by measurements, by the tests of 21.1 and by applying a force not
exceeding 5 N by means of a test probe that is similar to test probe B of IEC 61032 but having a circular
stop face with a diameter of 50 mm, instead of the noncircular face.

For machines provided with movable devices such as those intended for varying the tension of belts, the
test with the test probe is carried out with these devices adjusted to the most unfavourable position within
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their range of adjustment. If necessary, belts are removed.

It shall not be possible to touch dangerous moving parts with this test probe.

20.101 Machines with TracTION DRIVE @and a gvw exceeding 100 kg shall be equipped with:

— a device to prevent unauthorised switching-on the driving and the operational functions, for example a
key-operated switch, mechanical locking means or removable control handles;

— a switch-off device for the driving operation, which can be operated rapidly without danger from the

OPERATOR's—position—in case the conirols for nommaL operation fail. This switch-off device can be an

interrupti
It is allow
Compliar

20.102 H
shall be

Complian
20.103
Compliar
20.104
exceedin

separate

The paRrRk

bn of the mechanical or electrical drive.
ed to combine these devices into one device, for example a key-operated switch:
ce is checked by inspection and functional test.

edals shall be arranged so that they can be operated without risk, 0P confusion. The
blip-resistant and easy to clean.

ce is checked by inspection.

ALK-BEHIND MACHINES shall not exceed a maximum speed, of'6 km per hour.

ce is checked by measurement on a LEVEL SURFACE:

ALK-BEHIND MACHINES With TRAacTiON DRIVE that are“designed to be used on sLopes having 3
J 2 % shall be equipped with a parkiNG(BRAKE function. This function may be reali

PARKING BRAKE or the switched-off TRACTION DRIVE.

NG BRAKE function shall be capable of holding the machine on a sLore with a gradient of

the maximum cleaning or transport gradeability, whichever is greater.

Compliar
The mac|
paving s
gradeabi

The PARk

The mac

ce is checked by the folfowing test:

hine, with the parkiNG BRAKE applied or the TracTion prive switched off, is placed on a st
abs with a smooth surface with a gradient of 10 % or the maximum cleaning or
ity, whichever is.greater.

NG BRAKENIE any, is applied with a force not exceeding 200 N.

hine. is operated while loaded to the gvw rating. If the machine is designed for a suLky|

r surface

gradient
ved by a

10 %, or

bre Of dry
transport

the load

shall be

ncreased with an additional mass of 75 kq, replacing the operaTor on the suLky.

The machine shall not move.

20.104.DV D2 Modification to replace the fourth through seventh paragraphs of Clause
20.104 of the Part 2 with the following:

20.104.DV.1 The machine, while traveling up a slope, shall be brought to a stop. The
PARKING BRAKE Shall be applied and/or the TracTion priVE shall be switched off.
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20.104.DV.2 The sLore shall consist of dry paving slabs in accordance with Annex AA.

2

0.104.DV.3 The PaRKING BRAKE, if any, shall be applied with a force not exceeding
— 400 N, for hand operation, and

— 600 N, for foot operation.

20.104.DV.4 The machine shall be operated while loaded to the cvw rating. If the machine
is designed for a surky, the load shall be increased with an additional mass of 75 kg,

g

20.105 H
easily op

Compliar
The pulli
mass of

speed. T

20.106 A
OPERATOR

Compliar
20.107 H
They shg
—the TRA
— the TRA
Compliar

20.108 A
moving

JLIKVY

f the braking function(s), within 30 s.

ittings for the coupling of a suiky with a seat or a platform shall be so/designed that
brable and cannot become disconnected unintentionally. Towing bars_shall be clear of

ce is checked by the following test:

his connection shall withstand five times the measuted' pulling force.

suLky shall have non-slip foot rests and shall be*so designed that if the machine revd
cannot become jammed between the machine and the suiky.

ce is checked by inspection and functional test.

IDE-ON MACHINES shall not exceed a maximum speed of 25 km per hour.
Il be constructed so that

TION DRIVE can only be started after the operaTor has taken place on the provided seat orf
CTION DRIVE cannot be started without an intentional action.
ce is checked' by inspection, by functional tests and by measurements on a LEVEL SURF

IDE-oN_MACHINES shall have a horn controlled by the oreraTor. If fitted with hazardous
decbrushes, they shall also have a warning light.

0.104.DV.5 After each of the parking brake functions has been engaged;~the [machine
hall not travel down the slope more than 50 mm, measured from the point of application

they are
the floor.

g force of the connection between the towing machine and the suLky, loaded with an additional
/50 kg, shall be measured on a LEVEL sURFACE When accelérating the machine up to the maximum

rses, the

platform;

NCE.

exposed

The warning light shall be of the appropriate colour (e.g. yellow), taking into account ISO 3864-1, national
requirements, and the environment where the machine is to be used.

The construction of the machine shall, as far as possible, not impair the visibility of the oPeraToR.

Compliance is checked by inspection and by functional tests.
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20.109 ripe-on mAcHINES shall be equipped with a parking BRAKE function. This function may be realised by
a separate PARKING BRAKE or the switched-off TracTion DRiVE. The parkinG BRAKE function shall be capable of
holding the machine on a sLore with a gradient of 10 %, or the maximum cleaning or transport gradeability,
whichever is greater.

Compliance is checked by the following test.
The machine, with the parkinG BRAKE applied or the TracTion prive switched off, is placed on a sLore of dry

paving slabs with a smooth surface with a gradient of 10 % or the maximum cleaning or transport
gradeability, whichever is greater.

The rarkiNG BRAKE, if any, is applied with a force not exceeding
— 400 N,|for hand operation, and

— 600 N, |for foot operation.

The machine is operated while loaded to the cvw rating.

The machine shall not move.

20.109.DV D2 Modification to replace Clause 20.109 of.the Part 2 with the following:

20.109.DV.1 Ride-on machines shall be equipped with a parking brake functipn. This
function may be realised by a separate parkingbrake or the switched-off traction|drive.

NOTE: When stated within the manufacturer’s owner’s manual, the traction wheel(s) may be turned perpendicular
b the slope to assist with braking.

—

0.109.DV.2 The parking brake fungtion shall be capable of holding the machine op a slope
ith a gradient of 10 %, or the maximum cleaning or transport gradeability, whighever is
reater.

ompliance is checked-by the following test.

he machine, while traveling up a slope, shall be brought to a stop. The parkinG BRAkE shall
e applied and/or the tracTion privE shall be switched off.

he SLOPE:shall consist of dry paving slabs in accordance with Annex AA.
he PARKING BRAKE, if any, shall be applied with a force not exceeding

400 N, for hand operation, and

— 600 N, for foot operation.
The machine shall be operated while loaded to the GVW rating.
After each of the parking brake functions has been engaged, the machine shall not travel

down the slope more than 50 mm, measured from the point of application of the braking
function(s), within 30 s.
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20.110 ripe-on mAcHINES shall be equipped with a service Brake function. This function may be realised by
a separate SERVICE BRAKE Of the TRACTION DRIVE.

It shall not be possible for the oreraTOR to disconnect the TracTion DRiVE motors when they are used as
SERVICE BRAKES.

Compliance is checked by inspection and by the following test.
The machine, loaded with a mass of its maximum capacity including the oreraTor (75 kg), is operated at

maximum speed on a LEVEL SsURFACE Of dry paving slabs with a smooth surface. The service BRAKE function
is applied.

If fitted wWjith a service BRAKE, it is applied with a force not exceeding
— 400 N,|for hand operation, and
— 600 N, |for foot operation.

The machine shall stop at a distance less than (0,19 x Y) metres, where X is the maximum spged of the
machinelin km/h. The result is taken as the mean of three measurements:

20.111 @n ripE-oN MACHINES With a TRacTION DRIVE and with accessible moving parts, switches shall be so
located tipat inadvertent switching-on is unlikely to occur.

Complianjce is checked by inspection.
20.112 Ape-oN MACHINES With an operaTor platform shall have adequate front and side protectign for the
oPerATOR|| either by the location and arrangements(of'the platform or by cuarps, etc. The handles of the
controls $hall be located inside the protected arga unless a special protection is provided for the hands.
The platfprm shall be non-slip and shall have(rotection against slipping off.

Complianjce is checked by inspection.

20.113 Ride-on-machines with an ereraTOR seat shall enable the oreraTOR to maintain a stablé position
on the sqat, shall have strong footrests, and, if necessary, a mounting step.

If the maghine has a mounting step, the machine shall provide sufficient hold for the operator to feach the
seat easily.

Complianjce is checked by inspection.

20.114 Hopper

Elevating equipment shall be constructed or designed so that any unintentional lowering of the HoppeR is
prevented. Unintentional lowering resulting from interruption of the power supply shall be also prevented.

This requirement is met by
— check valves or similar functions within the control valves of hydraulic or pneumatic lifting equipment;
— self-locking actuators or automatically engaging latches;

— mechanical safety mechanisms.
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During NormAL oPERATION, the HoppER shall not drop faster than 0,6 m/s.

If persons have to enter beneath the elevated or tilted HorrER When used as intended and under conditions
foreseen by the manufacturer (e.g. maintenance, cleaning, inspection) it is necessary to provide a safety

device to

prevent unintentional lowering.

This requirement is considered to be met by

— pilot-operated non-return valves integrated into the lifting cylinder;

— mechanical enfnhll mechanisms which can be. npnrnfnd from outside the hazard zone

It shall bg prevented that objects are ejected by the main-broom when the HorreR is lifted. Object

by side b

The emp
danger 1q

Compliar
the cvw 1

20.115 H
If a fuel
likely to

systems

The tank
or exhau

Fuel spill
Compliar
20.116 1

Internal @

in accordlance with the.additional requirements specified in Annex BB. Requirements for

containef

Complian

rushes are not considered to be a risk.

ying operation of a Hopper that is designed to be emptied by mechanicalforce shall no
the oPERATOR.

ce is checked by inspection and functional test. The machine shallybe operated while
ating.

uel tank
occur, the tank and/or filling arrangement shall*be isolated from the electrical and
by suitable protection, e.g. a separate enclosureor baffles.

location and facilities for filling shall be such that spillage or leakage will not drain onto
5t system parts.

nge shall not be possible under NORMAL OPERATION.

ce is checked by inspection:

hternal combustion engine powered machines using liquefied petroleum gas
ombustion engine powered machines using liquefied petroleum gas (LPG) shall be co
itself are got\part of this standard.

ce is.checked by inspection and measurement.

s ejected

[ cause a

oaded to

ank is within or contiguous to the engine compartment and excessively high tempergtures are

exhaust

electrical

hstructed
the LPG
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21 Mech

anical strength

This clause of Part 1 is applicable, except as follows.

21.1 Replacement of the first paragraph:

Machines and their components and fittings shall have adequate mechanical strength and be constructed
to withstand such rough handling that may be expected in normal use, during transportation, assembly,
dismantling, scrapping and any other action involving the machine.

Modificat,

The imp4
2
N
21.101 T

If failure
the mach
with an i
sphere W
a string 4

21.102 ¢
Compliar

The hosd
and the
right ang
mm fromj

The stee
The forc
connectg

ion_in the third naragranh:
r 7 T

ct value is increased to 1,0 J = 0,04 J.

1.1DV DE Modification of Clause 21.1 of the Part 2 by addition of the'\fallowing
OTE 1DV Clauses 21.1DV.1 and 21.1DV.2 of the Part 1 remain applicable.

hose parts of the machine that are subjected to impact in normaluse are tested as fo

pof the part subject to impact would cause a failure to comply\with this specification, ar
ine that may be exposed during NORMAL OPERATION to impacts.or blows is subjected to a si
mpact energy of 6,75 J. The impact stress on the freg-standing machines is exerted !
ith a diameter of 50,8 mm and mass of 0,535 kg dfopped from a height of 1,3 m or h4
cting as a pendulum, falling from a height of 1,3 m.

urrent-carrying hoses shall be resistant to crushing.
ce is checked by the following test.

is placed between two parallel steel plates each having a length of 100 mm, a width
bdges of the longer sides rounded with a radius of 1 mm. The axis of the hose is pos
es to the longer sides of the'plates. The plates are placed at a distance of approxim
one end of the hose.

plates are pressed-together at a rate of 50 mm/min £ 5 mm/min until the applied force
b /s then released and the electric strength test of 16.3 is carried out between the ¢
d fogether and-the saline solution.

note:

lows.

y spot of
hgle blow
y a steel
nging on

bf 50 mm
itioned at
ately 350

is 1,5 kN.
bnductors
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21.103 Current-carrying hoses shall be resistant to abrasion.

Compliance is checked by the following test.

One end of the hose is attached to the connecting rod of the crank mechanism shown in Figure 102. The
crank rotates at 30 revolutions per minute resulting in the end of the hose moving horizontally backwards
and forwards over a distance of 300 mm.

The hose is supported by a rotating smooth roller over which a belt of abrasive cloth moves at a speed
of 0,1 m/min. The abrasive is corundum grit size P100, as specified in ISO 6344-2.

A mass (
In the loy
The test

After the
between

21.104 (
Complian

The end
arm of th
point whg
position |
convenig

and therg is no tension on the hose.

NOTE It c4
The mas
The arm

The test
through ¢

two 90° positions:

After 10

f 1 kg is suspended from the other end of the hose, which is guided to avoid rotatién,
yest position, the mass has a maximum distance of 600 mm from the centre of the rol

is carried out for 100 revolutions of the crank.

the conductors connected together and the saline solution.
urrent-carrying hoses shall be resistant to flexing.

ce is checked by the following test.

of the hose intended to be connected to the mQToRIzZED CLEANING HEAD IS attached to the
e test equipment shown in Figure 103. The distance between the pivot axis of the arn
bre the hose enters the rigid part is 300 mms*5 mm. The arm can be raised from the

by an angle of 40° = 1°. A mass of 5 kg.is suspended from the other end of the hose
Nt point along the hose so that when the arm is in the horizontal position, the mass is 4
h be necessary to reposition the mass*during the test.

5 slides against an incliped:plate so that the maximum deflection of the hose is 3°.

is raised and lowered-by means of a crank that rotates at a speed of (10 £ 1) r/min.

s carried out fer’2 500 revolutions of the crank after which the fixed end of the hose

0° and the test continued for a further 2 500 revolutions. The test is repeated in each of

D00 revolutions, the hose shall withstand the electric strength test of 16.3.

test, Basic iNsuLATiON shall not be exposed and the electric strength test of 16.3 is carried out

b pivoting
h and the
norizontal
or from a
upported

is turned
the other

If the hose ruptures before 10 000 revolutions are achieved, the flexing test is terminated. The hose shall
still withstand the electric strength test of 16.3.
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21.105 Current-carrying hoses shall be resistant to torsion.

Compliance is checked by the following test.

One end of the hose is held in a horizontal position with the remainder of the hose freely suspended. The
free end is rotated in cycles, each cycle consisting of five turns in one direction and five turns in the

opposite

direction, at a rate of 10 turns per minute.

The test is carried out for 2 000 cycles.

After the

to such

an exten
21.106 (
Compliar
A 600 m
25 mm.

after the
one flexil

The test

There sh
colour ch

test, the hose shall withstand the electric cfrnngfh test of 16.3 and.shall not be rlnmaga

that compliance with this standard is impaired.

urrent-carrying hoses shall be resistant to cold conditions.

ce is checked by the following test.
m length of hose is bent as shown in Figure 104 and the ends are tied together over a
[he hose is then placed for 2 h in a cabinet having a temperaturé of 15 °C £ 2 °C. Im
hose is removed from the cabinet, it is flexed three times, as shown in Figure 105, af
g per second.

is carried out three times.

hil be no cracks or breaks in the hose and it shall Withstand the electric strength test of
ange of the hose is not considered as a failure:

22 Con

truction

This clause of Part 1 is applicable except as. follows.

22.6 Ad

Machineg
motor or

2

2.3DV.1 D2 Modification to‘add the following to (after) 22.3DV of the Part 1:

length of
Mmediately
a rate of

16.3. Any

FCIs and LCDIs shall be.installed as an integral part of the attachment plug or Igcated in
the supply cord within T02 mm of the attachment plug.

ition:

shall be_so\constructed that neither water nor foam from detergents can penetratg
come in-contact with live parts.

2.6DV' D2 Modification to add the following to Clause 22.6 of the Part 1:

into the

22.6DV.1 Leakage from a polymeric liquid reservoir is not considered likely to occur, if the
reservoir is subjected to Clause 22.6DV.2 and 22.6DV.3 without any cracking, breaking,
shrinking, warping, or distortion that allows liquid to leak from the reservoir.
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22.6DV.2 Oven Conditioning test

The reservoir shall be subjected to the test of Clause 7.1 and 7.3 of IEC 60695-10-3, except
that the oven shall be maintained for a duration of 7 h at a temperature of 10 K higher than
the maximum operating temperature of the reservoir measured at the hottest spot on the
inside of the reservoir under normal operating conditions, but not less than 70 °C. The
product shall not be operated during the test. After conditioning the reservoir shall be
allowed to cool to room temperature and shall show no signs of shrinking, warping, or
distortion that allows liquid to leak from the reservoir.

|
i
i
r

22.7 Rey
Pressuriz
fluid can
position.

Compliar

2

R

H
r

¥

2

—h

H

22.6DV.3 Impact test

ih a risk of fire, electric shock, or injury to persons, the container shall be subject

gystem shall be located ont the refrigeration system in case there is a fire. Ag

Wiring and cables routed beneath user-serviceable fluid confining components

deterioration or breakage of a liquid reservoir provided as part of a machine-wou

mpact test for polymeric reservoirs described in Clause 21.101 without (distortig
pservoir, including attached tubing, that results in one or both of the-following co

a) interference with the operation or user servicing of the product, or

b) openings that allow liquid to leak from the tank.
blacement:
ed hoses, lines and components shall be located of. shielded so that in the event of ru
not be discharged directly on to and cause a hazard for the operaTor when in the
ce is checked by inspection.
2.7DV D2 Modification by adding’the following to Clause 22.7 of the Part 1:
or machines with air conditioning systems, adequate pressure relief on the refr
frigerant to be released. If metal tubing with metal fittings is used, an ap
frigerant pressure relief device shall be used.
2.9DV D2 Modification by adding the following to Clause 22.9 of the Part 1:

Iters) shall be rated for continuous exposure to the fluid involved unless prot
rovided by sheathing, sleeving, conduit, or similar that is resistant to the fuel.

Id result
bd to the
n of the
nditions:

bture, the
bperating

geration
ceptable

ressure relief would be the use of rubber hoses that would melt in a fire and Illow the

ropriate

e.g. fuel
bction is

22.32 Addition:

Machines applying vacuum for picking up of dirt shall be so constructed that windings, internal wiring and
electrical connections are not subjected to deposition of dust or dirt entering with the air that is drawn in.

Compliance is checked by inspection.
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22.35 Addition:

These parts are subject to the hammer test of Clause 21. If this insulation does not meet the requirement

of 29.3, t

hese are subject to the following impact test.

A sample of the covered part is conditioned at a temperature of 70 °C £ 2 °C, for seven days (168 h).
After conditioning, the sample is allowed to attain approximately room temperature.

Inspection shall show that the covering has not shrunk to such an extent that the required insulation is no
longer given or that the covering has not peeled off, so that it may move longitudinally.

After this
temperat]
weight ” £
the edge

One imp
OPERATION|

After this|
in 16.3 ig

22.40 Mpdification:

Delete th

22.101 lrachines shall be constructed so as to preyent the penetration of objects from the flo
p

may im

Live part
through ¢

Compliar

22.102 F
continuity

Bare con

Circuits f
are firmly

, the sample is maintained for 4 h at a temperature of —10 °C + 2 °C. While(s{
Lire, the sample is then subjected to impact by means of the apparatus shown in Figure
”, having a mass of 0,3 kg, falls from a height of 350 mm on to the chisel ”B”_of harde
of which is placed on the sample.

act is applied to each place where the insulation is likely to be weak’or damaged
the distance between the points of impact being at least 10 mm.

test, it shall show that the insulation has not peeled off and an electric strength test as

e 2" paragraph and the note.

ir the safety of the machine.

5 shall be at least 30 mm distance.from the surface of the floor, measured in vertical
xisting holes.

ce is checked by inspection-and measurements.

or battery powered machines, secondary circuits shall not rely upon the chassis for
. Non-SELYV voltages'shall be fully isolated from accessible conductive parts.

Huctors and terminations shall be installed so that short-circuiting is considered unlikely

br lighting.0r signalling may be installed with single-pole wiring and using the body if sug
isolated-from circuits of operational functions.

Complian

Il at this
101. The
hed steel,

in NORMAL

specified

made between metal parts and metal foil wrapped round theihsulation in the requiredl area.

or, which

direction

electrical

to occur.

h circuits

ce-s checked by inspection.

22.102DV D2 Delete Clause 22.102 of the Part 2:

The requirements in 22.102 do not apply.
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22.103 The batteries of battery powered machines shall be located in a compartment separated from
components liable to produce sparks, open flames, electric arcs or glowing objects (max. surface
temperature 300 °C). If this is not the case, adequate ventilation shall ensure that no explosive
atmosphere can build up in the area of spark producing components.

Plug connection devices are considered to produce sparks only if they are employed for emergency
switching.

Compliance is checked by inspection and measurement.

22.104 Fn’rfnry pmnlnrnd machines shall not cause a hyrirngnn gas nvplnclnn risk rlnrmg charging of

batteries] This requirement is met by the following:

— all power-consuming circuits shall be positively interrupted, or
— batterigs, except those which produce no hydrogen or other explosive gases, such as gel battefies, shall
have alljpole disconnection from all power consuming circuits either by a ¢hangeover switich or by

disconnefting the plug that connects the battery to the machine.

This reqyirement is not applicable if the charging circuitry is also used as-a power source to ogerate the
machine [when mains connected.

Complianjce is checked by inspection and by manual test.
22.104DV D2 Modification of Clause 22.104 of the Part 2:
Delete the penultimate paragraph.

22.105 I shall not be possible to drive battery.\powered machines during charging of batteriep, except
those with built-in battery chargers with powe#supply function.

Complianjce is checked by inspection.
NOTE This|requirement is considered to poe fulfilled by the requirements of 22.104.
42.105DV D2 Modification of Clause 22.105 of the Part 2:

Replace the first’sentence with “It shall not be possible to drive sattery powered machines
during charging of BATTERIES”.

22.106 Nlachines-with batteries shall be designed in such a way that electrolyte leakage from th
does nofl impair compliance with this standard; in particular there shall be no trace of elec
insulatior] that reduces cLEARANCES Or cREEPAGE DISTANCES below the values specified in Clause 29

e battery
rolyte on

The battery housing shall be designed and constructed in such a way as to prevent the electrolyte being
ejected on to the operaToRr and to avoid the accumulation of vapours in places occupied by oPERATORS.

Compliance is checked by inspection and measurement.


https://ulnorm.com/api/?name=UL 60335-2-72 2019.pdf

54

CAN/CSA-C22.2 NO. 60335-2-72:17 ¢ UL 60335-2-72 SEPTEMBER 15, 2017

22.107 cuass 1 and cLass 11 appliances shall be equipped with a mains isolating switch that ensures all-pole

disconne

For built-

Other sw

ction according to overvoltage category Il conditions.
in battery chargers, this all-pole disconnection can be realised by pulling the plug.

itches may be of single pole construction.

The following circuits need not be disconnected by the supply disconnecting device:

— plug and socket outlets;

— underv
failure;

— phase
— control
It is reco

Compliar

oltage protection circuits that are only provided for automatic tripping in the eveft

fotating indicators;

circuits for interlocking.

ce is checked by inspection.

22.108 Machines shall be constructed so that parts related tg,the driving operation, such as

steering
distance
for the oA

Compliar

wheel and controls, are in accordance with the relevant ergonomic principles of 1ISO 3
between the seat, if any, and the control devices 'must be suitable or capable of being

normal e

ERATOR.

ce is checked by inspection and measutement.
22.109 Nachines shall be constructed so thatoreraTor cabins are adequately ventilated in orde
the accumulation of exhaust gases or lack™of oxygen. It shall be possible to evacuate the cabi
An emergency exit shall also be provided:in an appropriate direction which is different from the ¢

Kit.

nples of suitable exits are a second door, a window designed specifically for this purpose or an aperture

NOTE Exa
roof.

The oper
Complian

22.110 V

ing to permit passage of a person shall be at least 400 mm by 600 mm.
ce is checked by inspection and measurement.

Vhere it is likely for the operaTor to be hit by falling objects, ribe-on macHINES shall be prov

nmmended, however, that such circuits be provided with their own‘disconnecting device|.

bf supply

the seat,
411. The
adapted

I to avoid
h rapidly.
ne of the

h the cabin

ided with

a falling ¢bjects protection system (FOPS). This system shall have an adequate deformation lim

(DLV).

Compliance is checked in accordance with Annex CC.

it volume

NOTE It is not the intention that FOPS are required. The use of these systems will depend on the user and the place where the

machine wi

Il be used.
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22.111 When split rims are used with pneumatic tyres, the machine shall be provided with devices to
prevent the user from separating the rims of the wheel before removing the wheel from the axle, e.g. by

welded n

uts or screws removable with the aid of a special tool only.

Compliance is checked by inspection.

22.112 Guards

Fixed cuarps shall be secured by systems that can be opened or removed only with tools, and shall be
incapable of remaining in place without their fixings, if applicable.

Their fixi||19 systems shall remain attached to the cuarps or to the machine when the cuarps ate
bxception of fixing systems that can remain detachable without impairing safety. (Fhis goes also

with the
not apply
machine

NOTE Thig
machine is

if, after removal of the fixing systems, or if the component is incorrectly repositig
becomes inoperative or is obviously incomplete.

requirement does not necessarily apply to fixed GUARDS that are only liable to be réemoved, for examplg
completely overhauled, is subject to major repairs or is dismantled for transfer to another site. For the sam|

is not neCJssary to apply the requirement to the casings of machinery intended for use-by)laymen, where the ma

instruction
that case, f

If movab
functions
closed.

Interlocki
shall be g
action.

Interlocki
compong

Adjustab
for the w

specify that the repairs requiring removal of these casings are only to be carried-out in a specialist repair
xing systems can be used that are not easy to remove.

e GUARDs are interlocked, the interlocking devices shall prevent the start of hazardous
until the cuarbs are fixed in their position, and give astop command whenever they are

g movable cuarps shall, as far as possible, remain attached to the machine when open

removed,
ned, the
, when the
e reason, it

hufacturer’'s
orkshop. In

machine
ho longer

and they

esigned and constructed in such a way thatthey can be adjusted only by means of an itentional

ng movable cuarps shall be designed in such a way that the absence or failure of on
nts prevents starting or stops the’hazardous functions of the machine.

e GUARDS may be used only:to restrict access to those areas of the moving parts strictly n
brk. They shall be manually or automatically adjustable based on the type of work invq

shall be adjustable without the aid of a tool.

Compliar

ce is checked‘by inspection.

22.113

achines~shall be designed in such a way to avoid incorrect mounting, if this can Ig

unsafe situation: i this is not possible, information on the correct mounting shall be given direc

part and

r the'enclosure.

e of their
ecessary

lved and

ad to an
ly on the

Compliance is checked by inspection.

22.114 For machines where the oreraToOR is required to use personal protective equipment (PPE),
controls shall be designed in such a way that they can be operated safely.

Compliance is checked by inspection and by functional test.
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22.115 On machines with combustion engines, the engine exhaust shall not be directed towards the

OPERATOR.

On machines equipped with a cabin for the oPeraTOR, the engine exhaust shall not be directed towards the

cabin or the air inlet to the cabin.

Compliance is checked by inspection.

22.116 If machines are provided with shut-off devices, the devices shall prevent the liquid level from

exceeding the maximum allowed level.

Compliarjce is checked by inspection.

22.117 Nlachines with TracTion DRIVE shall be provided with an opc to prevent unintentional moy
the macHine.

Compliarjce is checked by inspection and functional test.

If complignce relies on the operation of an electronic circuit and the traction.drive is controlled by
the functional test is repeated under the following conditions applied separately:

— the faujt conditions in a) to g) of 19.11.2 applied one at a time to\the ELECTRONIC CIRCUIT;
— the eleptromagnetic phenomena tests of 19.11.4.2 and 19¢11.4.5 applied to the appliance.
It shall npt be possible to activate the traction drive unintentionally.

If the ELdcTronic circuiT is programmable, the software shall contain measures to control the

compliance is checked by inspectionr and functional test, without the repetition as required aboy
not be pgssible to activate the traction drive unintentionally.

2.118DV D2 Add)Clause 22.118.DV to the Part 1:

2.118.DV .Electrical accessories for field installation by qualified personnel

ement of

an OPC,

fault/error
of Annex

13849-1
his case,
e. It shall

2.118.DV.1 An electrical accessory intended for field installation by qualified p

accessory assembly, or the machine.

22.118.DV.2 Removal of a cover plate or the like is acceptable, but rearrangement of wiring
or components, cutting or splicing of existing wiring, and soldering of connections are not

acceptable.
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22.118.DV.3 After field installation of an electrical accessory by qualified personnel, a
machine shall comply with the applicable requirements in this Standard. (In particular, see
Clauses 8 and 15.)

23 Internal wiring

This clause of Part 1 is applicable.

23.101DV D2 Add the following Clause to the Part 1:

A irina-notp a a = A = = = ecifie nAnneX

DVA of the Part 1 or Annex 101.DVB.

23.102DV D2 Add the following Clause to the Part 1:
iring in an LVLE circuit is not required to be protected against mechanical damage.

23.103DV D2 Add Clauses 23.103DV.1 to 23.103DV.3 to the Part 1:

degree of movement is appreciable, shall be a type suchyas S, SJ, SJE, SJO, SEO, SJT,
3JTO, SJEO, SO, ST, SE, or STO flexible cord, or the cord shall be of a type at least equally
ds serviceable for the intended use.

23.103DV.1 Wiring connections to a continuously moving part, or a part for \:Eich the

23.103DV.2 Individual conductors having flexiblé stranding and enclosed in flexibje tubing
juch as flexible nonmetallic conduit, nhonmetallic insulated tubing, or other |suitable
ethod in which the wiring is protected sufficiently against mechanical damage| may be
sed in place of flexible cord. For other'than mains supplied machines, the tubing is not
required on exposed moving conductors that are readily visible to the operaToR| and are
therefore subject to replacement when damaged.

23.103DV.3 Cords determined.t0 be equivalent to those within UL 62 / CSA C22)2 No. 49
gr; CSA C22.2 No. 96, but with an increased number of conductors, may be acceptable.

24 Components
This clause of Part 1 is applicable, except as follows.
24.1DV D2-Modification by adding the following text to Clause 24.1 of the Part 1

A tab.used in an electrical quick-connect terminal shall comply with the standard $pecified
ih Annex DVA or the requirements of Annex 101.DVC.

24.1.3 Addition:

Switches for frequent operation, mains isolating switches and switches for machines that are supplied by
safety-extra-low voltage or by batteries shall be tested for 50 000 cycles of operations.
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24.1.3.ADV D2 Add Clauses 24.1.3.ADV.1 and 24.1.3.ADV.2 to Clause 24.1 of the Part 1:
24.1.3.ADV.1 A switch or relay located in other than an LVLE CIRCUIT that has not been
evaluated for controlling an inductive (motor) load or for controlling a d. c. load shall
comply with the overload test of Clause 24.1.3.ADV.2.

Compliance is checked by inspection and test.

24.1.3.ADV.2 Overload test

perform
cceptably when subjected to an overload test consisting of 50 cycles of opefation as
described in Clauses 24.1.3.ADV.2.2 — 24.1.3.ADV.2.5 as applicable. Results are agceptable
if there is no electrical or mechanical malfunction or breakdown of the device ¢r undue
hurning or pitting of the contacts, and the fuse in the grounding connection does not open.

Exception No. 1: A device interlocked so that it will never break the loeked-rotor motor current
need not be tested for overload.

Exception No. 2: For battery connected machines, temperature-limiting devices and
durrent-limiting devices (such as electronic monitoring circuits) of a power controllen shall be
dllowed in the power circuit to limit the current or open the-¢ircuit under the test conditiohs. When
gne of those devices causes an interruption of the power, the test shall be discontinued.

N)

4.1.3.ADV.2.2 Exposed dead metal parts of the product shall be connected tq ground
hrough:

=

a) a 3-ampere plug fuse, and the product shall be connected to a grounded
supply circuit of rated frequency for main connected machines; or

b) a 30-ampere non-time delay connected between the non-energized metal part
of the switch for battery'‘connected machines.

N)

4.1.3.ADV.2.3 During the test the device shall be operated at a rate of not morg than 10
dycles per minute.

Exception: A faster rate of operation may be used if agreeable to those concerned.
24.1.3.ADV.2:4" The rotor of the motor shall be locked in position. For a mains pperated

machineythe product shall be connected to a supply circuit of maximum rated volfage. For
battery-powered machine, a fully charged battery shall be used.

4.1:3.ADV.2.5 The connection shall be such that any single-pole, current-int
device will be located in the ungrounded conductor of the supply circuit.

rrupting

24.101 Components for machines with a TracTion pRIVE shall be of adequate construction so that they are
able to withstand any impact or vibrations occurring during operation, without impairing their performance.
Switches or other controls shall not change their switching position under the effects of impacts or
vibrations.

Compliance is checked by inspection and functional test.
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24.102 The contacts of switches, contactors in circuits of the braking-system, etc., that are supplied at a
RATED VOLTAGE Of up to 48 V, and contacts in circuits for self-excited electric braking shall have highly
reliable conductivity (for example, self-cleaning contacts).

Compliance is checked by inspection.

24.103.DV D2 Add Clauses 24.103.DV.1 to 24.103.DV.3 the Part 1:

24.103.DV.1 A motor located in an LVLE circurr is not required to comply with requirements
for clearances and creepage distances.

4.103.DV.2 The removable portion of a Battery connector shall be provided with rltaans for
eing grasped during removal. Raised gripping surfaces are an examplecof ‘means for
eing grasped.

4.103.DV.3 A motor that complies with the requirements of UL 10041/ CSA C22.2 No. 100
is acceptable when used within its acceptable insulation systems ¢atings.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable except as follows.

25.1 Addlition:

Machineg classified as IPX7 shall not be provided with an &ppliance inlet.
Machine$ classified as IPX4, IPX5 or IPX6 shall not be'provided with an appliance inlet, unless poth inlet
and conrjector have the same classification as the fnachine when coupled or separated, or urjless inlet
and connector can only be separated by the use of a tool and have the same classification as thg machine

when couipled.

Machineg provided with an appliance inlet’shall also be provided with an appropriate cord set.

5.1DV D2 Modification by adding the following to Clause 25.1 of the Part 1:

5.1.DV.1 The length-of the detachable or nondetachable supply cord shall be at|least 4,6
, including fittings, except for supply cords used exclusively for on-board charging.

5.1.DV.2 Alternatively to the requirement of Clause 25.1.DV.1, a product may be provided
ith not-more than 0,5 m of nondetachable supply cord if the plug connection cannot be
laced within 75 mm of the floor and:

a) It is likel i ion|cord
during operation, and the manufacturer recommends the use of a suitably rated
extension cord and provides the ratings; or

b) The manufacturer provides with the product a suitably rated extension cord
that is not less than 4.6 m long, including fittings.
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25.1.DV.3 A three-to-two-wire, earthing-type adapter shall not be provided with a

25.7 Replacement:

suppLY corps shall be one of the following types:

— Polychloroprene sheathed

— Cross-linked polyvinyl chloride sheathed

— Polyvinyl chloride sheathed

— Heat rgsistant polyvinyl chloride sheathed

Compliarjce is checked by inspection.

product.

Their properties shall be at least those of ordinary polychloroprene sheathed cords (code

designation 60245 IEC 57);

Their properties shall be at least those of cross-linked polyvinyl chloride sheathed, cords
designation 60245 IEC 87);

NOTE 101 These cords are suitable for machines when they can come into contact with¢hot surfaces. Due tdg
cpmposition of the conductors, the cords are suitable for applications where high flexibility-is required.

These cords shall not be used if they are likely to touch metal’parts having a temperaty
dxceeding 75 K during the test of Clause 11. Their propefties shall be at least those of
golyvinyl chloride sheathed cord (code designation 60227 IEC 53);

These cords shall not be used for TvpPE x AT#AGHMENT Other than specially prepared cords
droperties shall be at least those of heat-resistant polyvinyl chloride sheathed cord (cod
designation 60227 IEC 57).

5.7.DV.1 A heater ‘cord is required where the temperature measured during th
lause 11 exceeds,121°C on any surface that the cord is likely to touch when the
i$ used as intended.

5.7.DV.2<{For rug shampooers, the cord shall be Type SJ, SJO, SJT, or SJTO; for
roducts,/the cord shall be Type S, SO, ST, or STO. Alternatively, the cord shal
type at.least equally as serviceable for the intended use.

(code

the

re rise
ordinary

Their

25.7.DV D2 Modification.by replacing the text of 25.7 of the Part 2 with the following:

e test of
machine

all other
| be of a

25.14 Adaition:

For machines incorporating a TYPE x ATTACHMENT OF TYPE Y ATTACHMENT, the number of flexings is 20 000.
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25.15 Modlification:

Replacement of Table 12 by the following:

Table 12 — Pull force and torque

Mass of machine Pull force Torque
kg N Nm
<1 30 0,1
>1and<4 60 0,25
Z 25 U, 40

Addition:

The test
provided
of the tes

[ il ¢ NI @ wiliersd

26 Term

This clause of Part 1 is applicable.

27 Prov

This clause of Part 1 is applicable.

28 Screws and connections

This clau

29 Clea

This clause of Part™ is applicable except as follows.

29.2 Addlition.

25.22.DV D2 Modification by adding the following to 25.22 of\the Part 1:

is also applied to the cord in the cord set for machines classified as IPX4 or highe
with an appliance inlet. The cord set is fitted to the appliance inlet priorto the commy
L

a product incorporates a disconnecting means (such.as” a cord connector in
etween the handle and the motor), the construction shall be such that no live pa
xposed when used as intended. The probe illustrated in Figure 12DV of the Part 1
sed to determine if live parts are accessible.

inals for external conductors

sion for earthing

se of Part 1 is applicable.

ances, creepage distances and solid insulation

[ that are
bncement

the cord
rt will be
shall be

The microenvironment is pollution degree 3 unless the insulation is enclosed or located so that it is
unlikely to be exposed to pollution due to normal use of the machine.
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30 Resistance to heat and fire

This clause of Part 1 is applicable except as follows.

30.1 Addition:

The cabin and its fittings are considered to be external parts.

30.2 Addition:

Subclause-30.2.2 is applicable for

— mains $upplied machines;

— parts of battery powered machines not energized during charging process.

Subclauge 30.2.3 is applicable for

— parts of battery powered machines energized during charging process,

30.2.DV D2 Modification by adding the following to Clause’30.2 of the Part 2:

A nonmetallic enclosure of a switch or relay located in other than an LVLE cirguit shall
Have a minimum flammability rating of V-2.

NOTE 1DV A switch complying with the standards specified in Annex 101.DVA are considered to comply
with this requirement.

31 Resisgtance to rusting
This clause of Part 1 is applicable.
32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable:
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D sample
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Figure 101 — Impact test apparatus
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R 150
IEC
Key
A crank mgchanism
B connectinyg rod
C roller, digmeter 120 mm
D abrasive[cloth belt
Figure 102 — Apparatus for testing the abrasion ‘resistance of current-carrying hosgs
3005
1
[& 3
H
A |
5kg
su2363 IEC
Key

A crank mechanism

B arm

C inclined plane

Figure 103 — Apparatus for testing the resistance to flexing of current-carrying hoses
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Dimesions in millimetres

25

IEC
su1186a

Figure 104 — Configuration of the hoséedor the freezing treatment

Intermediateosition

| |

Position of the hose at start
and finish of each flexing

IEC
su2384

Figure 105 — Flexing positions for the hose after removal from the freezing cabinet
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IEC  1257/07

su0950

Figure 106 — Warning symbol: Do net inhale exhaust fumes

igure 107.DV DR Add the following figtre:
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Figure 107.DV - Earthing methods
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Annexes

The annexes of Part 1 are applicable, except as follows:
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Annex A
(informative)
Routine Tests
ADV.1 D2 Modification of the title:

Replace “informative” with “normative.”

he tests of Clauses A.1 and A.2 do not apply to battery-powered products.

.101DV D2 Add Clauses A.101DV.1 and A.101DV.2 to Annex A of the'\Part 1:

.101DV.1 Each internal combustion engine powered machine using liquefied petroleum
as shall be tested for leaks of an LP-Gas system. All fuel-system connections, including
the container with associated valves and fittings, shall-be-tested for leak$ with a
oap-and-water or equivalent solution while the system is under LP-Gas pressufe of not
less than 621 kPa. All leaks detected shall be repaired.

h

1.101DV.2 The fuel container and associated valves and fittings may be tested s¢parately
sing air pressure.

-
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Annex B
(normative)
Appliances powered by rechargeable batteries

Replace Annex B of Part 1 by the following:

The following modifications to this standard are applicable for appliances powered by batteries that are
recharged in the machine by BUILT-IN CHARGERS.

NOTE 101 [This annex does not apply to stand-alone battery chargers (IEC 60335-2-29).

These ch

Scenario
other suq

Scenario
incorporg
the mach

NOTE 102
NOTE 103
applicable.

charging th

NOTE 104
covered by

argers take one of the following two forms of construction:

1: The charger can be supplied directly from the supply mains, the battery,charging cir
ply unit circuitry being incorporated within the machine.

2: The charger can be supplied directly from the supply mains,\the battery charger
ted within the machine, but mounted on the machine and incorporated within the eng
ine. The charging circuitry is electronically independent from'{he machine’s electrical s

Forms of construction covered by this annex are shown in Figure B.10T.
If the machine incorporates a battery that must be remaved from the machine for charging, then Ann
In this case, the machine is simply a battery-operated machine and the safety requirements for the battery

b battery are contained in IEC 60335-2-29.

Since the requirements of IEC 60335-2-29 were.met by built-in chargers as components, then integrated inf]
IEC 60335-2-72, the tests of this annex are. ot repeated, except for Clauses 6, 7, 11, 15, 19 and 22.

uitry and

not being
losure of
ystem.

bx B is not
charger for

b machines
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Supply Machine

Battery

Charging
Circuit
Cleaning-

Figure B.101a - Scenario 1

Supply Cleaning-
Machine

Figure B.101b - Scenario 2

Cleaning-
; K Machine

Battery | _ __

Charger ! ) { Battery }

Figure B.101c - (Annexe B-Note 101)

Supply

IEC

su2385

m
o

igure B.101 — Forms of constructions for cleaning machines covered by Annex

3 Termg and definitions
3.1.9 Rgplacement:
NORMAL ORERATION: operation of the machine,under the following conditions:

Battery chargers are connected to the’circuit of Figure B.102. The variable resistor is adjusted sp that the
current irf the circuit is the raTED b.C. ouTPuUT CURRENT When the battery charger is supplied at RATED VOLTAGE.

When th¢ charging current-isicontrolled by the state of charge of the battery, the variable resistgr and the
capacitor are replaced by a-discharged battery of the type and having the largest capacity specified in the
instructiops.

Addition:

3.6.2 NOlrE [fya part has to be removed in order to discard the battery before scrapping the appliance, this part is not|considered

to be detacl TPUCTONS State that It1s 10 be removed.

3.B.101 RraTED D.C. OUTPUT VOLTAGE: output voltage assigned to the battery charger by the manufacturer
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3.B.102 RATED D.c. OUTPUT CURRENT: output current assigned to the battery charger by the manufacturer

5 General conditions for the tests

5.B.101 When appliances are supplied from the supply mains, they are tested as specified for moror-
OPERATED APPLIANCES.

5.B.102 Compliance is checked only when the BuiLT-IN cHARGER iS mounted on or into the machine.

6 Classification

6.1 Addi

NOTE 101
EMC purpg

7 Marking and instructions

7.1 Addi

fion:

IAttention is drawn to 5.3, Note 6, of IEC 62638, where information is given about earthing contact used ex
ses.

fion:

lusively for

The battéry compartment of appliances incorporating batteries that.are”intended to be replacg¢d by the

user sha

The posifive terminal shall be indicated by symbol IEC 60417-5005 (2002-10) and the negative
by symbgl IEC 60417-5006 (2002-10).
7.6 Addition:

+ [Symbol IEC 60417-5005 (2002-10)] plus;\positive polarity

- [Sym

7.12 Addlition:

The instr
— explain
7.15 Adqg

Markings|
is conneq

| be marked with the battery voltage and the polarity of the terminals.

bol IEC 60417-5006 (2002-10)] _ minus; negative polarity

Lictions shall
the automatic function, stating any limitation (for automatic battery chargers).
ition:

othernthan those associated with the battery, shall be placed on the part of the appli
ted\to"the supply mains.

terminal

ance that

The marking specified in 7.1 related to the battery voltage charger input and output ratings shall be on the
type plate of the machine itself if they do not comply with this clause of Part 1.
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8 Protection against access to live parts

8.2 Addition:

Machines having batteries that according to the instructions may be replaced by the user need only have

BASIC INSULATION between Live paRTs and the inner surface of the battery compartment. If the appli

ance can

be operated without the batteries, then pousLe INsuLATION, interlocking switches on the enclosure of the

battery compartment, or REINFORCED INSULATION iS required.

9 Starting of motor-operated appliances

This clause is not applicable.
11 Heating
11.5 Addition:

BUILT-IN CHARGERS are operated under normaL operaTION and supplied with the,most unfavourabl
between [0,9 times and 1,1 times the RATED vOLTAGE.

In additign, for BUILT-IN CHARGERS WITH POWER SUPPLY FUNCTION, the test is repeated with a discharge

11.7 Addlition:

b voltage

H battery.

The battgry is charged for the period stated in the instructions or for 24 h, whichever is longer. The battery

with the
discharged, in accordance with the instructions, at the start of the test.

13.101.DV D2 Delete Clause 13.1DV.1, of the Part 1:
he requirements of 13.1DV.1 do-hot apply.
13.102.DV D2 Add the following Clause to the Part 1:

y application of the\test potential, or across which the test potential is applied,
removed, disconhected, or otherwise rendered inoperative before the d

the test.isimade to avoid destroying them in the case of a malfunction elsewhe
econdary circuits is permitted.

15 Moisture resistance

rgest Ah capacity, recommended by the manufdacturer, shall be used. The battery shall be fully

rinted wiring assemblies and other electronic circuit components that would be amaged

shall be
electric

oltage-withstand tests are made. Testing a representative subassembly instead of an
ntire unit.is-permitted. Individually shunting the semiconductor devices in the ur|it before

re in the

This clause is applicable with the charger integrated into the machine.
16.101.DV D2 Delete Clause 16.1DV of the Part 1:

The requirements of 16.1DV do not apply.
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1

6.102.DV D2 Add the following Clause to the Part 1:

Printed wiring assemblies and other electronic circuit components that would be damaged
by application of the test potential, or across which the test potential is applied, shall be
removed, disconnected, or otherwise rendered inoperative before the dielectric
voltage-withstand tests are made. Testing a representative subassembly instead of an
entire unit is permitted. Individually shunting the semiconductor devices in the unit before
the test is made to avoid destroying them in the case of a malfunction elsewhere in the
secondary circuits is permitted.

17 Over
Addition:

The outp)

18 Endurance

This clau

19 Abnd

19.1 Adq

Machine;

19.10 N¢t applicable.

19.13 Adldition:

During th

The battery shall not rupture or ignijte.

19.B.101
operates

19.B.102
terminals
the batte

19.B.103

I ion_of transt | associated circui

Ut terminals of the battery charger are short-circuited.

Se is not applicable.
rmal operation
ition:

b are also subjected to the tests of 19.B.101 to 19:B8.105.

e tests, the values of Table 8 apply.

Machines are supplied at ratep voLTage and operated under NORMAL OPERATION, any cd
during the test of €lause 11 being short-circuited.

For appliances’having batteries that can be removed without the aid of a tool, ar
that can bé:short-circuited by a thin straight bar, the terminals of the battery are short
Iy being-tilly charged

Machines having batteries that are replaceable by the user are supplied at RATED vo

operated

ntrol that

d having
circuited,

| TAGE and

under NormAL _oPERATION but _with _the battery removed or_in_any position allowe

i by the

construction.

19.B.104 The battery charger is connected to a fully charged battery, the connections being in reverse to
normal use. The battery shall have the largest capacity of the types specified in the instructions. The
battery charger is operated while supplied at RATED VOLTAGE.
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19.B.105 The charger is switched on after reverse connection of the battery. The charger is switched on
before the battery is connected to the charger. This procedure has to be carried out without impairing
compliance with this standard.

22 Con

struction

22.26 Replacement:

The electrical output of the battery charger shall be supplied through a safety isolating transformer and
shall not be connected to accessible metal parts or an earthing terminal. The insulation between parts

operatin
insulatio

at SEL\/. and live pnr’re shall r-nmply with-the rnqnirnmnnfc for double insulation or r

inforced

I

n.

Compliangce is checked by inspection and by the tests specified for double insulatiop or neinforced

insulation.

22.B.101| Battery charging circuitry within a separate enclosure shall be constructed so that
securely fixed to a support.

Keyhole
circuitry

the battefy charging circuitry securely to the support.

Complianjce is checked by inspection.

24 Components

slots, hooks and similar means, without any further means to’prevent the battery
from being inadvertently lifted off the support, are not considered to be adequate means

42.B.103.1DV D2 Add the following Clause to-the Part 1:
Individual conductors having flexible stranding and enclosed in flexible tubing

which the wiring is protected sufficiently against mechanical damage may be used
gf flexible cord.

22.B.103.2.DV D2 Add the-following Clause to Annex B of the Part 1:

Live parts shall be recessed from the face of a BatteEry connector to reduce the pq
f shorting.

o)

Compliance is‘checked by inspection.

24.B.103.DV D2 Add the following Clause to Annex B of the Part 1:

t can be

charging
for fixing

such as

flexible nonmetallic conduit, nonmetallic insulated tubing, or other suitable mgethod in

in place

bssibility

For a battery powered machine, a motor that is not located in an LVLE circuir or t

hat does

not comply with UL 1004-1 / CSA C22.2 No. 100 shall comply with the requirements in
Clause 16 immediately after being removed from an air circulating oven after being
maintained for a period of 7 h at a temperature of 175°C. The potential shall be applied
between the terminals and the motor frame. The following are not required to comply with

this requirement:

a) a motor located in an LVLE circuit; and
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b) a motor that complies with the requirements within UL 1004-1 / CSA C22.2 No.
100, when used within its acceptable insulation systems ratings.

25 Supply connection and external flexible cords
Addition:

25.13 An additional lining or bushing is not necessary for INTERCONNECTION CORDS iN CLASS Il APPLIANCES Of
CLASS Il cONsTRUCTIONS that do not contain LIVE PARTs.

Add the Fr':llm;vin\r;: new figurn'
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T m
© 7 &/

B C—— R

O O

T

IEC

su2386
Key
A mean regding ammeter

B battery ¢

C capacito

h

Ie

~

[/ output cu

R variable |

harger

having a capacitance, in farads, given by: 12,5 [(I,) / (p x f x U})]

where

= RATED D.C. OUTPUT CURRENT, in amperes;
= 1, for half-wave rectification and 2, for full-wave rectification;
= supply frequency, inhertz;

|, = RATED D.C. OUTPUT-VOLTAGE, in Volts.

rent

esistor,

T output terminals of the battery charger

V mean reading voltmeter

NOTE 101 The capacitor can have a capacitance deviating from the calculated values of +20 %.

NOTE 102 The capacitor can have to be precharged before the battery charger can operate.

Figure B.102 - Circuit for testing battery chargers (taken from IEC 60335-2-29)
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Annex D
(normative)
Thermal motor protectors

Annex DDV D2 Modification by replacing all of Annex D of the Part 1 following the first
paragraph with the following:

A motor incorporating a thermal protector shall comply with Clause 8 of UL 1004-3:2015-2

/ CSA Standard C22.2 No. 77:2014-1 and Clause 17,101 of UL 60730-2-2:2014-9 / CAN/CSA

E730-2-2:1994-6 (R2013).
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Annex AA
(normative)
Precast paving slabs

The cement in the manufacturing of these paving slabs shall be of, or similar to, one of the following:

— Portland cement (ordinary or rapid hardening);

— Portla

blast furnace cement

The fine
or alternd

— 10 % fi

— flakene

The normpal maximum size of the aggregate shall not exceed 14 mm.

The total
The sulp
aggregat

The slab
of manuf
by empld

After cas
early sta

Slabs sh

The max

tively of coarse aggregate to meet the following requirements:
hes test: not less than 10 tons;

ss index: not more than 35 %.

sulphate content of the concrete mix shall not exceed 4,0, % as SO5; by weight of thg
hate of the cement shall be calculated from the khown sulphate contents of the
bs (where applicable) and pulverised fuel ash, as determined by tests.

5 may be made by any process. The escape of the finer particles of mortar during thg
hcture shall be prevented as far as practicable."A slab described as “pressed” shall only,
ying a pressure of not less than 7 MN/m%oVer the entire surface.

ting, the slabs shall be stored so as’to prevent undue loss of moisture, particularly @
jes of curing.

hll be manufactured to the felfowing size: 65 mm x 600 mm x 750 mm.

mum deviation from a-750 mm straight edge placed in any position on the wearing sur

bind coarse aggregate shall consist of either naturally occurring materials, crushed-or-upcrushed,

cement.
cement,

process
be made

uring the

ace shall

not exceg¢d 2 mm. There shall\be no special preparation for smoothing of the test surface. The slgb should

be made

under normal production conditions for coMmeRCIAL USE.
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Annex BB
(normative)
Requirements for internal combustion engine powered machines using liquefied petroleum gas
(LPG)
ntainers

BB.1 Co

BB.1.1 General

Containefs for LPG shall be either permanently fixed on the machine or removable.

Pipe fittin
specified

The fuel
operated
of the m3

It shall b
are spec
be mech

If contairn
bottom. 1
ventilatio

Containe

by the manufacturer.

take-off on the container shall be equipped with an easily and quickly accessible
valve. The position and method of operation of this valve shall be ¢lgarly marked on th
chine, near the valve or on each removable container.

b mechanically ensured that the fuel take-off is in a liquid formi“unless the container ar
ally equipped for a direct vapour withdrawal. In this case,-the direct vapour withdrawal
hnically ensured.

ers are installed in a compartment, this comparttent shall have permanent openin
'he total surface area of these ventilation openifgs shall be at least 200 cm? allowing
N to the outside atmosphere and without risk to the operaToR.

rs shall be positioned in such a way that they are not exposed to the damaging effect

gs and accessories on containers shall be protected against mechanical damage-when used as

manually
e outside

d engine
shall also

hs at the
hdequate

5 of heat,

particulafly heat from the engine and the exhiaust System. This requirement is deemed to be net if the

distance
fitted whi

Containe
shock no

Containe
plan view

If an add

containel.

between the container and the exhaust system is at least 300 mm or if a suitable hea
Ch shall not inhibit ventilation unger any circumstances.

rs shall be fitted on the machine in such a way that they are not unduly exposed to aj
I to the corrosive action of the products handled by the machine.
outline of the 'machine.

tional centainer is carried on the machine, it shall be secured in the same manner as

shield is

rasion or

's and their connections shall be installed in such a way that there are no projections olitside the

the main
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BB.1.2 Containers to be filled by the user

Containers to be filled by the user shall have the following fitted:

— A safety pressure relief valve shall be connected to the vapour space of the container. Where such

containers are fitted inside compartments of machines, the discharge side of the relief valve shal
to atmosphere. The gas shall be led away safely outside of the motor compartment.

| be piped

— Containers shall not be possible to be filled more than 80 % of the container capacity. Where containers

are fitted inside compartments of machines, the discharge side of any maximum level indicati

ng device

which relijies_on hlm:mling gas-to afmncphnrn shall terminate at a rnndily visible pnei’rinn on the outside of

the macHine.

— Maximyim level indicating devices which rely on bleeding to atmosphere shall be designed s

p that the

bleed hole is not larger than 1,5 mm in diameter and also so that the parts of the idevice dannot be

completely withdrawn in normal gauging operations.

— Maxim@im liquid level devices shall be suitable for the LPG in use, indicate, the maximum pro
and shalll not vent to atmosphere.

BB.1.3 Removable containers

juct level

Removalyle containers shall be secured on the machine in sdch~a way that only intentional release is

possible.

When cgntainers are removable, their fastenings shall' permit easy handling and checking of the

installatign after the exchange of containers.

Removaljle containers which incorporate a safety pressure relief valve shall be so positiondd on the
machine [that the safety pressure relief valve @pening is always in communication with the vapqur space

at the top of the container. This may be aceomplished by an indexing pin which positions the
when theg container is properly installed:

B.1.4DV.1 LP-Gas.Container Bracket Load Test

the filled-weéight of the container.

anner covered by the manufacturer’s instructions. Loadings shall be applied in any ¢

container

B.1.4DV Add ClauseBB:1.4DV.1 and Figure BB.1.DV to Clause BB.1 of the Part 2:

B.1.4DV.1.1_ An’LP-Gas fuel container shall be secured in place on the vehicle in a manner that
ill withstang;-without visible permanent deformation, loadings in any direction equal to four times

B.1.4DV.1.2 For this test, the container shall be empty of fuel and shall be secured in the

pnvenient

manner capable of being measured by gauges or weights. The load shall be applied in no less

than the six directions shown Figure BB.1.DV, as applicable to the design.

Exception: When a design incorporates a swing-out, swing-down, or other similar construction,

the load directions shall be adjusted accordingly to demonstrate compliance.
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Add the following figure:
Up Forward

Left —m = Right

Backward Down

su0001

Figure BB.1.DV - Load\directions

BB.1.5.DV D2 Add Clause BB.1.5.DV to.Clause BB.1 of the Part 1:

BB.1.5.DV Non-removable containers

}B.1.5.DV.1 When a machinecincorporates a non-removable ASME fuel contajner, the
ontainer shall have a maximum allowable working pressure of 2.15 MPa. It [shall be
harked with the ASME “U.symbol and the design working pressure.

=20

}B.1.5.DV.2 When @ machine incorporates a non-removable DOT fuel contalner, the
dontainer shall be-constructed, tested, and marked for a minimum service pressyre of 1.7
Pa. It shall bear-the marking DOT-4B240, DOT-4BA240, DOT-4BW240, or DOT-4E240. A
OT fuel container assembly shall comply with the requirements in UL 2003.

BB.2 LPG piping

B.2DV.1 DE Replace the title of Clause BB.2 with the following:

LPG piping and hoses

Connecting piping and all associated parts shall be easily accessible, protected against damage and
wear, and flexible enough to withstand vibration and deformation in service, as follows.

— Piping shall be so arranged that damage or leaks are easily detectable.

— Piping shall be installed in such a way that it cannot be damaged by the hot parts of the engine or the
exhaust system.
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— Fully rigid pipes shall not be used for connecting the container to equipment on the engine.

Pressure flexible hoses above 0,1 MPa shall be supported at least every 500 mm. Rigid pipes shall be
supported at least every 600 mm.

Hoses, pipes and all connections operating at pressures above 0,1 MPa shall be suitable for a working
pressure of 2,4 MPa and shall withstand without bursting a test pressure of 7,5 MPa. Hoses, pipes and
all connections operating below 0,1 MPa shall withstand without bursting a test pressure of five times the
maximum pressure likely to be encountered in service.

Excessivepre between
two shut off valves which may be closed; e. g. a pressure rellef valve or other suitable meanh$ may be

Hose lenpgths shall be as short as practical.

Pressuref unions and joints above 0,1 MPa shall be made of metal exceptyfor any constrainefd sealing
washers.

BB.2DV.2 D2 Modification by adding the following paragraph:

ubing burst test requirements are considered _tobe met if the wall thickness iq at least
1,25 mm for steel and 0,81 mm for annealed copper.

BB.2DV.3 D2 Modification by adding the following paragraph:

Hlexible hose and hose assemblies shall comply with the requirements in UL 21 and UL
69 / CAN/CGA 8.1 and CAN 1-8.3,

BB.2DV.4 D2 Modification by.adding the following paragraph:

A tubing fitting or otherfuel line fitting, including a pipe threaded fitting, shall comply with
gne or more of the following:

a) UL 109 //(No CSA equivalent);
b) . ASTM F1387 / (No CSA equivalent);

¢) CGA V-1; and

d) ASME B31.3 / No CSA equivalent.

BB.2DV.5 D2 Modification by adding the following paragraph:
A cast fitting shall not be employed for either piping or tubing.
BB.2DV.6 D2 Modification by adding the following paragraph:

A fuel line shall be supported to reduce the likelihood of chafing and to maintain at least
a 51 mm clearance from exhaust- and electrical-system parts.
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BB.3 Equipment

BB.2DV.7 D2 Modification by adding the following paragraph:

Flexible hose passing through sheet metal shall be installed to reduce the likelihood of
hose abrasion, such as by use of clamps and grommets.

BB.2DV.8 D2 Modification by adding the following paragraph:

A pipe-threaded fuel-system fitting, including a container fitting, shall be assembled using
a pipe-joint sealing compound intended for use with LP-Gas.

ach vaporizer shall be marked with the design working pressure in MPa.
B.2DV.10 D2 Modification by adding the following paragraph:

vaporizer shall not be equipped with a fusible plug. A vaporizer-shall comply|with the
quirements in the Outline for LP-Gas Automotive Accessories, UL 1337.

The supply of gas shall be automatically cut off when the engine stops irrespective of whether ¢r not the

ignition slystem has been switched off.

For multitfuel applications, the system shall be designed to'dvoid the possibility of LPG entering pny other

fuel container, and to shut off each fuel source before the alternative one is opened.

If the mdchine is equipped with two or more confainers to supply fuel, they shall be connected via a
multiway|valve, or other suitable means, so that,APG can only be drawn from one container at a fime. The

use of twlo or more containers at the same time shall not be possible.

Safety plessure relief valves or liquid level indicators shall be installed in such a way that thqy cannot

discharg
All fuel system components shall be firmly secured to the machine.

Pressure|reducing valves (shall be readily accessible for inspection and maintenance.

in the direction of the orPeraTOR Or onto machine components which may be a source df ignition.

BB.3DV D2:.Add the following text to Annex BB:

BB.3DV.1+ An automatic shutoff valve shall permit the back flow of fuel from a vagorizer in
the.event of a pressure build-up in the vaporizer. Automatic shut-off valves shall comply
with’the requirements in UL 1337.

BB.3DV.2 Each vaporizer shall have a valve or plug located at or near the lowest portion
of the section occupied by the water or other heating medium to permit substantially
complete draining of the vaporizer. A vehicle cooling-system drain or water hose that
completely drains the vaporizer is considered to comply with the intent of the requirement.
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BB.3DV.3 Each applicable LP-Gas component, excluding fuel lines, hoses, and tanks,
shall comply with the requirements in the UL 1337.

BB.3DV.4 A nonmetallic part in contact with LP-Gas shall not show a volume change or
loss of weight exceeding the requirements in the UL 1337.

BB.101DV D2 Add the following clause and Figure BB.101.DV to Annex BB: Marking

Machines equipped to use a removable fuel container shall be marked to identify the
correct fuel container assembly to be used. The markings shall be on or adjacent to the

container mounting-hardware

Nachines equipped to use a removable fuel container may be shipped without| the fuel
dontainer if a nameplate that identifies all of the following is attached adjacent to the
gontainer-mounting hardware:

a) Fuel container (tank) capacity (weight),
b) Type of mounting (horizontal or vertical),
c) Disconnect coupling (thread type), or

d) Type of withdrawal (liquid or gas).

Figure BB.101.DV -'Load Directions
Up Forward

A

Left —=a = Right

Backward Down

su0001
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Annex CC
(normative)

Falling-object protective structures (FOPS) — Dynamic test and performance requirements

The following modifications to this standard are applicable to dynamic test and performance requirements
for falling-object protective structures (FOPS).

NOTE 1 Additional subclauses and notes in this annex are numbered starting with 201.

21 MecH

21.201 A
been degq
the samsg

The test
under wh

The over
the ment

Compliar

The test
The strik
be radiuq

The test
top of the
height off

One of the drops shall be from a~point with the centre of the test object vertically above the s

point of 1
of adjust|
spaced ¢
OPERATOR

NOTE It is
striking.

anical strength

dynamic type test shall be carried out on a cuarp fitted to a cleaning machine for wh
igned. Alternatively, the cuarp may be mounted on a test chassis provided/that the m
as that on the cleaning machine for which it is designed.

ich the oPERATOR sits.

head cuarD and its mountings shall be capable of withstandingythe impact of the test obj
oned conditions.

ce is checked by the following tests.

pbject shall be a mass of 20 kg having a square-striking face with a side dimension of|
ng face shall be of oak wood or similar density, at last 50 mm thick, the corners and ed
ed to 10 mm to 15 mm.

object shall be positioned to drop indree fall with the striking face approximately para
b overhead GuaRrD, So as not to strike with a corner or edge. Drop the test object 5 tim
1,5 m.

he oPerATOR’S seat in accordance with ISO 5353 and, if applicable, with the seat at its
ment. The other 4 drops shall be made from points with the centre of the test object
n a 600 mm diameter circle, the centre of which is vertically above the seat index pg
s seat.

recognized, that in some positions, a portion of the test object can overlap the edge of the overhead GU

After the

ch it has
bunting is

s made to determine the resistance to permanent deflection of the poriion of the overhg¢ad cuarp

ect under

300 mm.
lges shall

lel to the
bs from a

pat index
miadpoint
randomly
int of the

ARD when

test, the cuarp_shall show no fracture, separation of parts or permanent vertical de

formation

exceeding 20 mm, measured on the underside of the cuarp within a 600 mm diameter circle whose centre
is vertically above the centre point of the operaTOR’S seat in, if applicable, its midpoint of adjustment.
Failure during the dynamic test of material fitted across the openings permitted in CC.201.3 (such as wire
mesh cloth, toughened glass, transparent panel, etc.) shall be ignored. See also Figures CC.2 and CC.3.
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22 Construction

22.201.1 The overhead cuarDp shall extend the operaTOR when he/she is in the operating place, operating
the controls as provided by the cleaning machine manufacturer.

The control levers (in their neutral position), any unprotected pedals, feet and the steering wheel may
project in the front direction up to a maximum distance of 150 mm beyond the vertical projection of the
outline of the overhead cuarp onto a horizontal plane (see Figure CC.1). No account is taken of the parkiNG
BRAKE in its “off” position.

Protectiop-of-the operator’s Inge and feet is rngnrdnd as aniefnnfnry if the die’rnnr\n, \Iﬂrfi!"ﬂ“y

onto a hqgrizontal plane, between the front of the overhead cuarp and the rear of the forward(st

the chas

Complianjce is checked by inspection and measurements.

22.201.2

Complianjce is checked by inspection.

22.201.3

dimensiops; i.e. width or length.

Complianjce is checked by inspection and measurements.

bis providing the protection, does not exceed 150 mm (see Figure CC.1).

The auarDp shall be constructed in a manner that does not interfere with’good visibility

Openings in the top of the overhead cuarp shall not exeeed 150 mm in one of

IEC

su2387

rojected
ucture of

the two

Key

A rear of forward structure

B phantom

view of rear support

C edge of overhead GUARD

Figure CC.1 — Satisfactory protection by the overhead guard
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Dimensions in millimetres

IEC

Key

A deformat|

B deformed

C measurin

D centre of]

on limiting line

underside

g area of deformation

the OPERATOR'’s standing position or seat index point with the seat, if“applicable, at its midpoint of adjustment.

Figure CC.2 — Admissible deformation when the overhead guard is supported at all gides

Key

@600

20

su2389

Dimensions in millimetres

IEC

A deformat

on 1imiting Tine

B deformed underside

C measuring area of deformation

D centre of the OPERATOR’s standing position or seat index point with the seat, if applicable, at its midpoint of adjustment.

Figure CC.3 — Admissible deformation when the overhead guard is supported at one side
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Annex DD
(informative)
Emission of acoustical noise
DD.1 Noise reduction

Noise reduction at floor-treatment machines is an integral part of the design process and can be achieved
by applying measures at source to control noise; see for example ISO/TR 11688-1. The success of the

applied
to other

The majdg

DD.2 Ndise test code

DD.2.1 B
The emis
The micr

— WALK-BE]
m,

— RIDE-ON
central a

— RIDE-ON
— machin

— machin
m = 0,07

and direq

achines of the same type with comparable non-acoustical technical data.

r sound sources in floor-treatment machines are: motors, fan, brushes, pads,

Emission sound pressure level determination

sion sound pressure level is measured in accordance with ISO 11201, grade 2.
bphone is placed for

HIND MACHINES at a distance of 0,40 m £+ 0,025 m behind‘the handle at a height of 1,55 1
MACHINES With an operaToR platform at a distance of 0,40 m + 0,025 m behind the handle
is of a steering wheel, if applicable) at a héight of 1,55 m + 0,075 m above the orERATOR
MACHINES With an operaToR seat 0,80.@ * 0,05 m above the middle of the seat plane,
es with sit-on sulkies 0,80 m £:0;05 m above the middle of the seat plane,

es with stand-on sulkies-ata distance of 0,40 m £+ 0,025 m behind the handle at a heig
b m above the operaTor platform,

ted towards to the geometrical centre of the machine.

N relation

N+ 0,075

(from the
platform,

ht of 1,55
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DD.2.2 Sound power level determination

The sound power level is measured in accordance with ISO 3744, applying the parallelepiped
measurement surface with a nine microphone arrangement. The sound power level can be measured
alternatively for all machines, except outdoor sweeping machines, in accordance with 1ISO 3743-1 if a
suitable hard-walled test room is available, or with ISO 9614-2.

DD.2.3 Operating conditions

The operating condltlon shaII be |dent|cal for the determmahon for both sound power and emission sound
A syw rating.

auxiliary
hent. The
cleaning |head operates at its highest speed; it is not in contact with the ground.cThe suction gystem (if
applicablg) operates at its maximum suction power with the distance between{ground and moIth of the
suction gystem not exceeding 25 mm. The machine shall be placed on a~surface in accordgnce with
3.1.9.101 to 3.1.9.103, as applicable. The measurement time shall be at léast 15 s.

DD.2.4 Measurement uncertainties
A standafd deviation of reproducibility oy of less than 1,5 dB ig’expected for the A-weighted sound power
level detg¢rmined according to ISO 3744 or ISO 3743-1, and the)A-weighted emission sound pres$ure level
determingd according to ISO 11201, grade 2.
DD.2.5 Ihformation to be recorded

The infofmation to be recorded covers all of the technical requirements of this noise test cpde. Any
deviationg from this noise test code or from th€basic standards upon which it is based are to be|recorded
together with the technical justification for_such deviations.

DD.2.6 Ihformation to be reported

The information to be included in the test report is at least that which the manufacturer requires f¢r a noise
emission|declaration or the erEraTOR requires to verify the declared values.
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DD.2.7 Declaration and verification of noise emission values

The declaration of the emission sound pressure level shall be made as a dual-number noise emission
declaration and shall declare the noise emission value L, and the respective uncertainty K,s. The
emission value shall be given where it exceeds 70 dB(A). Where this value does not exceed 70 dB(A),
this fact may be stated in place of the emission value and uncertainty, e.g. by declaring L,p < 70 dB(A).

The sound power level shall be given as a single value declaration, declaring the sum of Lya and the
respective uncertainty Ky, where the emission sound pressure level exceeds 80 dB(A).

For both,the declaration of the emission sound pressure level and the sound power level the u Certainty

Koa @and Kwa shall be calculated in accordance with 1ISO 4871.

Alternatively, if a minimum sample size of n = 5 is measured with at least 9 microphones simult@aneously,
both the uncertainty Ky and Kya may be determined as follows if measurement is.doie with ¢nhanced
accuracy|at an ambient temperature of 20 ° + 10 °C.

NOTE 1 Where the uncertainty is not calculated in accordance with the given standards or procedure, K, and Kyalare usually
expected tq be 3 dB.

KpA=KWA=1!5’0t

with

— the totql standard deviation

0=\ 0k 07

— the stapdard deviation of reproducibility
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2 2
0R=V ORro* Oome

— and the standard deviation of production 6p which has to be assumed for later (mass-)production.

Values for g may be estimated to og = 0,5 dB, if the environment correction K, (according to ISO 11201

and I1SO[ 3744, see DD.2.T and DD.2.2) is delermined using a calibraied reference sound source
(measurgment and correction) with a value of not more than 0,4 dB.
NOTE 2 If K> is more than 0,4 dB, a value of og = 0,5 dB as proposed here cannot be achieved. Correction of K> negds a lot of
experienceland comparison-measurements at optimal conditions.
The valug for op shall be calculated individually from the measurement resulis of at least the first 5
machineg produced after determination of sp for a sample size of n > 5 machines. Because the production
variation [may change under later production conditions, it is recommendédto calculate op as fgllows:
6, = SF - s,
The necgssary size of the safety factor SF depends on the relation between sp and 6i as well s on the
sample size n as shown in Table DD.1.
Table DD.1 — Determination of uncertainty
n Sp < OR Sp > OR

5t0 7 1,3 1,5

810 12 1,2 1,3

13 t0 19 1,0 1,1

> 20 1,0 1,0

The noise declaration shall state that the noise emission values have been obtained accordipg to the
given stapdard or procedures-The noise declaration shall indicate clearly which standard or procddure was
used reghrding measurement as well as statistical calculation.
If undertpken, verification shall be conducted according to ISO 4871 by using the same mounting,
installatign and operating conditions as those used for the initial determination of the noise [emission

values.
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Annex EE
(informative)
Emission of vibration

EE.1 Reduction of vibration

The machine shall be designed and constructed in such a way that risks resulting from vibrations
produced by the machine are reduced to the lowest level, taking account of technical progress and the

availabili

The hanglles of waLk-BEHIND MACHINES shall be designed and constructed in such a way as™{o'rqg

vibrationg
Seats ar
vibrationg
possible.
NOTE The
— unbalanc

— impact in

— interactio

— working durface, travelling speed, tyre pressure.

EE.2 Inf

The instr

— for all
accordan

maximunp RATED POWER INPUT<fQF machines with a range of power, if the vibration total value exg

m/s2. WH
and uncs

v of means of reducina vibration in particular at the source
J B4 T ™

transmitted to the upper limbs of the operaToR to the lowest level that is reasonably p
d platforms shall be selected or designed and constructed in such arway as to re
and shocks transmitted to the whole body of the oreraTor to the lowest/evel that is rg
The seat and platform mountings shall withstand all stresses to whicty they can be su
main sources causing vibration are the
bd moving parts;

gears, bearings and other mechanisms;

h between OPERATOR, machine and material being worked;

brmation on vibration emission
Lictions shall give the following*information:

machines: the vibration-total value to which the hand-arm system is subjected, me
ce with ISO 5349-1 for arm vibrations, the machine being supplied at RATED POWER INPUT

ere this value ddes hot exceed 2,5 m/s2, this fact may be stated in place of the emiss
rtainty, e.g. by'\déclaring a, < 2,5 m/s?;

— additio
of weigh
the mac
mean sq

ally, foF-RIDE-ON MACHINES and WALK-BEHIND MACHINES With suLky: the highest root mean squ
d acceleration to which the whole body is subjected, measured in accordance with 1S(
inexbeing supplied at rRaTED POwWER INPUT @and operated under NORMAL OPERATION, if the hig

duce the
pssible.

duce the
asonably
bjected.

sured in
or at the
eeds 2,5
ion value

are value
D 2631-1,
hest root

are value of weighted acceleration exceeds 0.5 m/s?. Where this value does not ex

ceed 0,5

m/s?, this fact may be stated in place of the emission value and uncertainty, e.g. by declaring a, < 0,5

m/s;

— the uncertainty surrounding these values in accordance with the above given standards.

These values shall be either those actually measured for the machine in question or those established on
the basis of measurements taken for a technically comparable machine which is representative of the

machine

being produced.
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Regarding operating conditions during measurement and the methods used for measurement, the

reference of the standard applied (IEC 60335-2-72) must be specified. The machine shall be operated
while loaded to the cvw rating.
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Annex DVA
(normative)

Component standards cross reference
DVA.1 D2 Modification of Table DVA.3.1 by adding the following to the Clause 24 rows:

Clause: 24

omponent: Automotive-type overcurrent protective devices
IEC/ISO: -
anada: SAE J554
exico: —
U.S.: ISO 8820, SAE J554, UL 275, or UL Outline of Investigation 275A
IEC/ISO: —
Ganada: CSA T.I.L. No. M-02A-Arc, Fault Circuit Interrupters
Nexico: —
U.S.: UL 1699
CGlause: 24

Gomponent: Arc-fault circuit interrupters (AFCIs) and leakage current detector-interrupters
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Annex 101.DVA
informative

Requirements for internal combustion engine powered machines using fuels such as, but not

limited to, ethanol-gasoline blends, gasoline, biodiesel, and diesel

Annex 101.DVA D2 Add Annex 101.DVA to the Part 2 as follows:

101.DVA.1 Test liquids
101.DVA.1.1 Ethanol test liquids

101.DVA1.1.1 Ethanol test fluids are designated by a format that fits the formlof CEX)
L’ indicates ASTM Reference Fuel C (50% Isooctane, 50% Toluene on @ volumetric b
ndicates synthetic ethanol (designated CDAZ20); “XX” indicates percentagé amount of th
hat is added to the solution; and “a” indicates aggressive elements thatare added to the
thanol. The aggressive elements are used to represent contaminants that can be foung

~ o~ M ~ =

h accordance with SAE J1681.

01.DVA1.1.1.2 The aggressive elements described 4n 101.DVA1.1.1 include deioniz|
odium chloride, sulfuric acid, and glacial acetic acid.)Fable 101.DVA.1 outlines the ar]
ach of these elements in one liter of aggressive_ethanol.

D (0 =—b

Table 101.DVA.1 — Aggressive ethanol test liquid

a; where
asis); “E”
e ethanol
synthetic
in actual

se and are used to help represent the worst-case test fluid. The‘aggressive elements are mixed

bd water,
hounts of

Gomponent Units 1 Liter of CE85a 1 Liter of CER5a
ASTM Reference Fuel C Liter 0.150 0.750
Synthetic| Ethanol Liter 0.843 0.248
Deionized Water Liter 0.007 0.002
Sodium (ghloride Gram 0.003 0.001
Sulfuric Acid Milliliter 0.010 0.003
Glacial Agetic Acid Milliliter 0.050 0.010

101.DVA1.1.3 CE25a consists of a 75% ASTM Reference Fuel C and 25% aggressiv|
mixture. CE85a‘eonsists of a 15% ASTM Reference Fuel C and 85% aggressive ethand
These twoAluids may be used to condition samples as noted in each specific test that
that these\fluids are to be used. The test fluids shall be prepared just prior to use to
gffects-oir the test fluid. The aggressive ethanol is corrosive and changes can occur to th
fromvipteractions with the storage and transfer containers that are not inert. Exposure to

e ethanol
I mixture.
indicates
minimize
P solution
air and/or

maisture can also affect the test fluid These changes should be minimized |

101.DVA1.1.4 Products intended to be rated for use with gasoline or gasoline/ethanol blends with
nominal ethanol concentrations up to 25 % (EO — E25) shall be evaluated using the CE25a test
fluid as the only applicable test fluid. Products intended to be rated at gasoline/ethanol blends with
nominal ethanol concentration greater than 25 percent shall be evaluated using both the CE25a

test fluid and the CE85a test fluid.


https://ulnorm.com/api/?name=UL 60335-2-72 2019.pdf

SEPTEMBER 15, 2017 CAN/CSA-C22.2 NO. 60335-2-72:17 « UL 60335-2-72

97

101.DVA1.1.5 For products evaluated using the CE25a test fluid, one sample shall be
conditioned in accordance with the test exposure sequences. For products using both test fluids,
two samples shall be conditioned in accordance with the test exposure sequences.

1

01.DVA.1.2 Biodiesel test liquids

101.DVA.1.2.1 B100a biodiesel fluid consists of ASTM D6751 B100 biodiesel from soy feedstock
combined with an aggressive stock containing <0.3 % volume combined water and decanoic acid.
Each source of biodiesel may have minor variations in specific gravity and initial Acid Number that
require measurement and final adjustment. The blending of the test fluid shall be based on the

fi

A

1
fl
It

Q

OO0 < IS5 = =k

1

STM D664: 0.2 % volume Acid Water [1.80 g decanoic acid / 1000 g DI H20].

hken.

lecanoic acid as necessary to achieve the Acid Number of 1.00 £002.

01.DVA.1.2.4 FB25a test fluid is blended by mixing 25 volumme‘parts of B100a biodiese

415 volume parts of ASTM Fuel F.

stored for extended periods. Generally, at 25°C,;8100a should be stable for at least
eriod, and FB25a should be stable for 12 menths. Exposure to air, moisture, and
ariant temperatures can also affect the test fluid and should be minimized. Changes
hanges should be minimized.

01.DVA.2 Marking and instructions

01.DVA.2.1 Add the following to Clause 7 of the Part 1:

ach electrical -component that is evaluated only according to the requirement

gtandard, such as-an-electric fuel pump, shall be marked with the following:

a) The'manufacturer’s or private labeller’s identification.

b).“A"distinctive model, catalogue, or equivalent identification.

nllnwing formula to achieve a final Acid Number of 1.00+ 0.02 for the mixture in accordance with

01.DVA.1.2.2 Decanoic acid crystals are insoluble in water. Decanoic acid crystald shall be
nely ground and thoroughly mixed in the overall solution before acid number measurements are

01.DVA.1.2.3 Final adjustments to the B100a fluid shall be made by adding bigdiesel or

fluid and

01.DVA.1.2.5 Biodiesel fluids have limited stability{periods, and changes can occur t¢ the fluid

a 30-day
or widely
can also

ccur from test fluid interactions with storage and transfer containers that are not ingrt. These

5 of this

¢) The electrical ratings applicable to motors, switchgear, windings, and 1he like.

d) The capacity and pressure ratings for fuel pumps.
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101.DVA.3 Moisture resistance

Clause 15.2 of the Part 1 does not apply to fuel tanks.
101.DVA.4 Stability and mechanical hazards
101.DVA.4.1 Nonmetallic fuel tanks

101.DVA.4.1.1 Fuel tanks shall comply with 101.DVA.4.1.2 and 101.DVA.4.1.3.

101.DVA.4.1.2 Internal pressure resistance test

tested in accordance with Clauses 101.DVA.4.1.2.2 - 101.DVA.4.1.2.5.

JO1.DVA.4.1.2.2 Three fuel tanks shall be filled to their total volume with water at
nd the closures shall be secured.

101.DVA.4.1.2.3 The internal pressure shall be increased uniformly to a gauge pre
34 kPa over a period of 30 to 60 s and maintained for 2 min.

101.DVA.4.1.2.1 The tank material shall show no signs of rupture, cracks, ordeakage when

24 £3°C

ssure of

101.DVA.4.1.2.4 Pressure shall be applied by inserting‘and securing an adapter t

‘1lI’01.DVA.4.1.2.5 The above test shall be repeated with the tanks filled to their tot
ith water at 70 +3°C.

101.DVA.4.1.3 Nonmetallic tanks used forgasoline or diesel fuel

rough a

drilled hole in a flat, heavy section of the tank wall; rather than a pinch-off or parfing line.

volume

101.DVA.4.1.3.1 Nonmetallic tanks’used for gasoline or diesel fuel shall comply with

Glause 101.DVA.4.2.1; those used for ethanol blended gasoline or biodiesel f
gomply with Clause 101.DVA.4.2.2.

101.DVA.4.2 Nonmetallic parts in contact with fuel
101.DVA.4.2.1 Gasoline or diesel fuel

101.DVA.4.2.1.1_A nonmetallic part in contact with gasoline or diesel fuel shall n
axcessive volume change or loss of weight, considered on the basis of its

el shall

ot show
ntended

function;~following immersion for 70 h at a temperature of 23 £ 2°C in the test liquid

ithnethanol blended gasoline or biodiesel fuel.

contact

jrpecified in Table 101.DVA.2. See Clause 101.DVA.4.2.2 for nonmetallic parts in

Exception No. 1: This requirement does not apply to fuel lines that conform to Clause

101.DVA.6.2.3.

Exception No. 2: This requirement does not apply to fuel system assemblies that conform to

Clause 101.DVA.6.2.4.

Exception No. 3: This requirement does not apply to quick connect fittings that conform with

Clause 101.DVA.6.2.5.
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Exception No. 4: This requirement does not apply to gaskets and seals that have been
investigated to UL 157.

Table 101.DVA.2
Fuel exposure test liquids for nonmetallic materials

Liquid in contact with part Test liquid

Gasoline A and C Reference Fuels (ASTM D471)

Diesel oil IRM 903 oil
1 < i < age, and
d weight loss (extraction) of not more than 10 % indicates compliance with Clause
101.DVA.4.2.1.1.
101.DVA.4.2.2 Ethanol blended gasoline or biodiesel fuel
101.DVA.4.2.2.1 A nonmetallic part in contact with ethanol blended/gasoline or biodiesel
fuel shall be evaluated in accordance with UL 157, modified)according to |Clauses
101.DVA.4.2.2.2 and 101.DVA.4.2.2.3.

=

i

nodifications:
a) The test duration shall be 1000 h;
b) The applicable test liquids shall beras described in Clause 101.DVA.1.1
c) For all materials, the average(volume change shall not exceed 40% sw
weight loss shall not exceed;10%.

Exception:  This requirement*dees not apply to composite gasket materials as d
ccordance with UL 157.

a) The test)/duration shall be 1000 h.

b) -The samples shall be immersed, at room temperature, in the test liquid
c).while compressed for the entire test duration. No oven conditioning is
required.

(increase in volume) or 1% shrinkage (decrease in volume). In addition, the

01.DVA.4.2.2.2 The Volume Change and Extraction Test shall be used. with the following

; and

124

ell

efined in

01.DVA.4.2.2.3 The Compression Set Test shall be used, with the following modifjcations:

S (see

d) The recovery period shall consist of removing the sample from the

compression device and immersing it in the applicable test fluid for 30 mi
room temperature. The sample shall not be allowed to dry out due to exposure to
air. The 30-min. immersion should use the same liquid as the test liquid for each
sample.

n. at

e) For all materials, the average compressions set shall be calculated and shall

not exceed 35%.
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Exception: This requirement does not apply to composite gasket materials as defined in

accordance with UL 157.
101.DVA.5 Mechanical strength

101.DVA.5.1 D2 Hydrostatic strength test for electric pumps

101.DVA.5.1.1 An enclosure for an electric fuel pump located outside of the fuel tank shall
be capable of withstanding, for a duration of 1 min without rupture or distortion, a
hydrostatic pressure of five times the maximum pressure recorded during the explosion

test.

101.DVA.5.1.2 The samples of pumps previously subjected to the explosion-test
onnected to a source of hydrostatic pressure. A positive shut-off valve ‘and a

shall be
bressure

indicating device shall be installed in the supplying piping. The pressure indicating device

hall be installed in the piping between the shut-off valve and the testypump. The
ndicating device shall comply with one of the following:

a) An analog gauge having a pressure range such that the test pressure
between 30 and 70 % of the maximum scale reading of the gauge;

b) A digital pressure transducer, or other digital gauge, that is calibrated
range of pressure that includes the test pressure; or

c) Other device that is equivalent to theddevices in (a) or (b).
101.DVA.5.2 Vibration tests for electric fuel'pumps

101.DVA.5.2.1 A pump located outside of the fuel tank shall withstand the test d

fo N1

racks, and the like, and without increasing the risk of fire or injury to persons.

ossible an actual installation. The means used for such mounting shall be s
gid to preclude resonant frequencies of the mounting means.

= T3 = =

three axes“(horizontal, lateral, and vertical) for 8 h in each plane (24 h to

pressure

over a

lescribed

h Clauses 101.DVA.5.2.2 - 101.DVA.5.2.4 and shall operate without developirlg leaks,

01.DVA.5.2.2 The pump and-all components, with the manufacturer’s recommended fuel
ne attached, shall be mounted on a vibration machine so as to simulate as cl-lmsely as

iciently

al) at a

101.DVA.5.2.3 The sample shall be subjected to variable frequency vibration alonl each of

peak-to-peak amplitude of 1.3 +0.00004 mm. The frequency of vibration
dontinuously varied, at a uniform rate, from 10 to 60 to 10 hertz every 4 min.

hall be

101.DVA.5.2.4 For this test. peak-to-peak amplitude is defined as the maximum

displacement of sinusoidal motion (total table displacement).
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101.DVA.5.3 Explosion tests for electric fuel pumps

101.DVA.5.3.1 An electric fuel pump assembly shall not permit the passage of sparks or
flame from the interior of the casing to the outside surrounding atmosphere as the result

of exploding a gasoline-air mixture within the assembly. As an alternative, this t
be conducted with a propane-air mixture over the range of 3.0 to 7.0 % concentrati
explosion pressure shall be measured during the test.

est shall
ons. The

101.DVA.5.3.2 The gasoline used in this investigation shall be a nonleaded petroleum
distillate consisting essentially of aliphatic hydrocarbon compounds. It shall have a

asoline, determined according to ISO 3405, is shown in Table 101.DVA.3.

101.DVA.5.3.3 For the explosion tests, the pump shall be installed in_a|test

rovided with gas-inlet and -outlet connections to the pipes carrying the ¢
ixtures. The pump shall be drilled and tapped for connection to therinlet and ou
arrying the explosive vapor-air mixture and also shall be tapped-for attachme
xplosion-pressure recording device and spark plugs for ignition.

e of this

chamber

plosive
et pipes
nt of the

101.DVA.5.3.4 The explosive vapor-air mixture shall be allowed to flow into each epclosure

nd the surrounding test chamber until all of the original aif has been displaced.
then shall be taken for analysis from the test chamber,:the enclosure, and the line
the explosive vapor-air mixture. The mixture shall then be fired on the interid
anclosure, either by arcs produced by the device or by a spark from the spark pl

101.DVA.5.3.5 A minimum of ten tests shall be'conducted.

Table101.DVA.3
Result of distillation test of gasoline

Samples
carrying
r of the
g.

Volume distilled Temperature
(ml) (C)
initial boiling point 48.0
5 63.0
10 66.0
20 70.0
30 74.0
40 77.5
50 81.5
60 85.5
70 90.0
80 96.0
90 106.5
95 116.5
Endpoint 126.5
RECOVErY, MI .. s 98.5
ReSIAUE, MI ... s ss e mnn e e mmn e e 1.0
Distillation 10SS, MI .....ccccccerrrrrcccece e e e smn e e eeeas 0.5
Barometric pressure, ml Hg [mldr J[mIdr J...cccririmiriisinnieeries e 746.5
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101.DVA.5.4 Exhaust system test - spark ignition engines

101.DVA.5.4.1 The engine shall be continuously operated until it is in a heated state. This
state shall be assumed to have been reached when the exhaust manifold has been heated

to approximately 315°C.

Exception: If the exhaust manifold temperature of 315°C cannot be reached, the engine shall be

operated for no less than 10 min.

=

hrough a momentary contact switch, to assist in creating a backfire incthe
onditions:

o

a) The spark timing shall be retarded;

b) Spark plug leads shall be interchanged; or

c) The ignition switch shall be operated to alternately-energize and de-en
the ignition system, or a switch may be added to the ground circuit leadir
Exception: If it is determined that the conditions above do not result in a backfire, the

System Test for spark ignition engines may be waived.

101.DVA.5.4.3 If an exhaust turbocharger, is utilized, the standpipe arrangement
mounted as close as possible to the oufput of the turbocharger.

101.DVA.5.4.4 The exhaust system; including the muffler and tailpipe, shall nof
ynder conditions of backfire.

101.DVA.6 Construction
101.DVA.6.1 Metal fuel tanks
101.DVA.6.1.1 Almetal fuel tank shall comply with one of the following:

- be-constructed of painted mild steel having a minimum thickness of 0.7
or,

- pass the impact test of Clause 21.1 or 21.101 as applicable.

brgize
g

directly to the coil to alternately energize and de-energize the ignition system.

Exhaust

may be

rupture

6 mm),

101.DVA.6.1.2 Joints in metal fuel tanks shall be welded, brazed, soldered, or bonded. If
soldered or bonded, the joints shall be of a construction that will retain the heads if the
solder or bonding melts. Fittings and fill pipe, if soldered or bonded, shall be mechanically

secured to the tank in addition to soldering or bonding.
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101.DVA.6.2 Fuel systems (other than tanks)

101.DVA.6.2.1 Metallic fuel lines, except those used in a high-pressure injection system,
shall be of seamless annealed copper or steel tubing. Flexible tubing, hose, or a vibration
loop shall be used where necessary to absorb vibration. Flexible tubing or hose shall be of
the length necessary to span between the fixed and moving parts.

101.DVA.6.2.2 A tank on a gravity-feed systems or on a systems where the fuel in the tank
is subject to discharge by siphon action if the fuel line breaks, and having a volume greater
than 10 |, shall be provided with a shut-off valve in an accessible location.

101.DVA.6.2.3 Nonmetallic fuel tubing or hoses shall be provided with appropriate
traceability to validate conformance with SAE J2260, or SAE J30.

m—h

01.DVA.6.2.4 Fuel system assemblies (e.g., each fuel line and fitting configuratipn) shall
e provided with appropriate traceability to validate conformance with-SAE J2045.

teu

Exception:  Fuel system assembly (e.g., each fuel line and fitting cenfiguration) shall npt pull off
ttings or fail when subjected to an 89 N axial pull test applied over a1 min period. The|test shall
e conducted at ambient conditions of 21 £ 5°C with tubing or hose wetted with fuel. Hose shall
Iso be subjected to 70 h at 100°C aging and 48 h of 3.2 mm gmplitude vibration at 17 Hz before
he pull test.

o Q) O Sh M

m—h

01.DVA.6.2.5 Fuel system assemblies that utilizé quick connect fittings shall conform and
e provided with appropriate traceability to validate conformance with SAE J2044.

teu

Exception:  Fuel system assembly (e.g., each fuel line and fitting configuration) shall npt pull off
ttings or fail when subjected to an 89 N axial pull test applied over a 1 min period. The|test shall
e conducted at ambient conditions of 21 £ 5°C with tubing or hose wetted with fuel. Hose shall
Iso be subjected to 70 h at 100°C aging and 48 h of 3.2 mm amplitude vibration at 17 Hz before
he pull test.

o Q) 3 Sh oM

m—h

01.DVA.6.2.6

[m

Exception:  Clearances between fuel lines and wiring may be reduced to 13 mm if|both are
qupported so as to maintain clearances.

:]01.DVA.6.2.7 A’downdraft carburetor, if used, having an external float bowl vent ppening,
hall have awvent overflow tube to direct fuel away from the engine in case of fuel gverflow.
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101.DVA.6.3 Electric Fuel Pumps

101.DVA.6.3.1 The fuel-containing portion of the pump shall be separated from the
electrical compartment or components by metal partitions secured and sealed using
soldered, welded, or brazed joints, or the pump assembly shall conform to the
requirements of the Explosion tests for electric fuel pumps, Clause 101.DVA.5.3.

101.DVA.6.3.2 Vent holes shall be provided for the electrical enclosure when the fuel
containing portion of the pump is separated from the electrical compartment.

101.DVA.7Z Resistance to heat and fire

101.DVA.7.1 Fuel pump

When the case or other external components of a fuel pump located.outside off the fuel
tank are non-metallic, tests described in Clause 101.DVA.4.2 and the f¢llowing
pquirements under Path Il in UL 746C shall be conducted:

—

a) flame test or flammability rating V-2 or better according to IEC 60695-1[1-20;

b) The end use conditions shall not exceed the Relative Thermal Index agcording
to IEC 60216-6 for that material; and

¢) Mould-Stress relief distortion test according to IEC 60695-10-3.
101.DVA.7.2 Backfire deflector element test

01.DVA.7.2.1 If it is determined that altering the ignition timing, interchanging spark plug
ads, or alternately energizing and de-energizing the ignition system, do not reEuIt in a

1

I

hackfire, the backfire deflector elément test is not required. Tests are not required on
hackfire deflectors employed on-diesel engines.

101.DVA.7.2.2 A dry-type filter element shall be subjected to five consecutive washing and
drying cycles. Washing-shall consist of 60 up-down strokes at a rate of approximately one
gtroke per second, completely immersing and removing the sample from a distilled water
hath maintained at.23 + 2°C. The samples shall then be allowed to dry for no lesg than 72
H. The samples.(shall be dried in an environment maintained at 23 + 2°C and 50 = 5 %
relative humidity! Disposable elements need not be washed.

301.DVA.7.2.3 The side of the filter media normally exposed to backfire shall|then be
ubjected to a flame source of sufficient intensity to cause the media to burn or ¢low. The
flame source shall then be removed, and an acceptable filter media shall not continue to
hurn or smolder.

101.DVA.7.2.4 The flame employed shall be produced by a 9.53 = 1 mm diameter single
tube Tirrill burner. The flame shall be adjusted to a height of 50.8 £ 1 mm and shall be
essentially blue in color with no appreciable inner cone. Flame impingement shall be
accomplished by laying the element horizontally on a LEVEL SURFACE and applying the
flame to the side normally exposed to backfire at an angle forming 45 + 5 degrees with
horizontal. The distance from the burner orifice to the sample shall be maintained at 19 +
1 mm. The flame shall be applied until burning or glowing (red) of the paper material is
evident over an area approximately equal to the burner orifice, but for no more than 5 min,
at which point the flame source shall be removed.
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