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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-72: Particular requirements for floor treatment machines
” ithout t . Irive £ ial

FOREWORD
1)

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Bl national electrotechnical committees (IEC National Committees). The object of IEC-is to pron|
nternational co-operation on all questions concerning standardization in the electrical and, ‘el€ctronic fields
his end and in addition to other activities, IEC publishes International Standards, T€chnical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. Internatiophal, governmental and 1
povernmental organizations liaising with the IEC also participate in this prep@ration. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance“with conditions determined
hgreement between the two organizations.

2) ['he formal decisions or agreements of IEC on technical matters expressy-as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical/.Committee has representation from

nterested IEC National Committees.

3) JEC Publications have the form of recommendations for intetnational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts ar€_ made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for

Mmisinterpretation by any end user.

4) |n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible iftYstheir national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding national or regional publication shall be clearly indicate

he latter.

5) JEC itself does not provide any attestatioenCof conformity. Independent certification bodies provide confor

hssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independenticertification bodies.

6)
7)

All users should ensure that they-have the latest edition of this publication.

No liability shall attach to IEC Jer its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out-of* the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

8) [Attention is drawn to the Normative references cited in this publication. Use of the referenced publication

ndispensable, for the correct application of this publication.

Attention (sdrawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 60335-2-72:2021 RLV © IEC 2021
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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 household and
similar electrical appliances. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2016. It constitutes a

tec

hnical revision.

This edition includes the following significant technical changes with respect to the previous
edition (minor changes are not listed):

Thy

Ful
the)

editorial and technical alignment with IEC 60335-1:2020;
rearrangement of subclauses to consistent numbering 22.101 to 22.113.

e text of this International Standard is based on the following documents:

The¢ language used for the development of this International'Standard is English.

Thi
acq
avy
IEQ

Thi

ilable at www.iec.ch/members_experts/refdees: The main document types developed
are described in greater detail at www.iecieh/standardsdev/publications.

s part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and

amendments. It was established on the-basis of the sixth edition (2020) of that standard.

NO

Thi
cof
ma

WN
as
the

NO

[E 1 When “Part 1”7 is mentioned in, this standard, it refers to IEC 60335-1.

s part 2 supplements or.(modifies the corresponding clauses in IEC 60335-1, so as
vert that publication ihto the IEC standard: Particular requirements for floor treatm
chines with or without'traction drive, for commercial use.

en a particularsubclause of Part 1 is not mentioned in this part 2, that subclause app

” o«

far as is reasgonable. When this standard states “addition”, “modification” or “replaceme
relevant textin Part 1 is to be adapted accordingly.

[E 2 ~The following numbering system is used:

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

CbhV Report on voting
61J/738/CDV 61J/744A/RVC
| information on the voting for its approval can be found in theeport on voting indicated in
above table.

s document was drafted in accordance with ISOUEC Directives, Part 2, and developed in
ordance with ISO/IEC Directives, Part1 andVISO/IEC Directives, IEC Supplement,

by

its

to
ent

ies
nt”,

UTESS TToteS are 1T a mew subclause or mvotve otes i Part—Hthey are mumbered-startimgfrom—+6-+mcio
those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

requirements: in roman type;
test specifications: in italic type;

notes: in small roman type.

ling

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.
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It is the recommendation of the committee that the content of this publication be adopted for implementation
nationally not earlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

— Annex AA: The CO-emission of LPG driven machines, intended to be used indoors, has to comply with the
value specified in Annex BB. The result shall be documented (Germany).

— Annex BB: For machines intended to be used indoors, except single cylinder engines, the exhaust gas shall
not contain more than 0,1 % volume of carbon monoxide (CO). If adjustments are necessary, the adjusting
means shall be easily accessible. The measurement shall be carried out with a warm engine, idling, using
98 % propane. The revolution speed of the engine shall be documented (Germany).

WO dh ill 'uuid ill I.ilﬂ LIEAL Al LjUI’illﬂd ill \Jidubﬂ 9. ‘V‘V’iIUII d dUI’iIIiLiUII CUTICETITIS dall adjuuivu, l;lﬂ adjuuivu dlld the
asspciated noun are also in bold.

A list of all parts of the IEC 60335 series, under the general title: Household and simjlar
electrical appliances — Safety, can be found on the IEC website.

Thtcommittee has decided that the contents of this document will remain unchanged until the
stapility date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be
e [reconfirmed,

e |withdrawn,

e |[replaced by a revised edition, or

e |[amended.

IMPORTANT - The 'colour inside’ logo on the:cover page of this publication indicates thaf it
cgntains colours which are considered torbe useful for the correct understanding of its
cogntents. Users should therefore print this.document using a colour printer.
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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 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 phenomena can affect the safe operation of appliances.

Thi

ma

If 3
by
far
acd

WN
in f

NO
not
req

Thi
pre

NO
con
exa
1ISO

An
cor
ha

An
in

the
wit

thelre is compatibility with the wiring rules when the appliance is connected to ,the sup

s standard takes into account the requirements of IEC 60364 as far as possibleyso t

ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates functions|that are cove
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,

ount.

Part 1, Part 1 applies.

[E 1 This means that the technical committees responsible for the'part 2 standards have determined that
necessary to specify particular requirements for the appliance in question over and above the gen|
irements.

s standard is a product family standard dealing with the safety of appliances and ta
cedence over horizontal and generic standards covering the same subject.

[E 2 Horizontal and generic standards covering a hazard are not applicable since they have been taken
sideration when developing the general and~particular requirements for the IEC 60335 series of standards.

13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

e other features that impair the level of safety covered by these requirements.

appliance employing materials or having forms of construction differing from those detai
he requirements) of this standard may be examined and tested according to the inten

h the standard.

hat
ply

red
as

as is reasonable. If applicable, the influence of one function on,the’ other is taken ipto

en a part 2 standard does not include additional requirements to cover hazards dealt with

it is
eral

es

into
For

mple, in the case of temperature requiremients for surfaces on many appliances, generic standards, such} as

appliance that complies wijth-the text of this standard will not necessarily be considered to
hply with the safety pripciples of the standard if, when examined and tested, it is found to

led
of

requirements and, if found to be substantially equivalent, may be considered to comply
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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

Thi

Thi

Scope
s clause of Part 1 is replaced by the following.

s part of IEC 60335 deals with the safety of powered ride-on and powered-walk-beh

machines intended for commercial indoor or outdoor use for the following applications:

sweeping,

scrubbing,

wet or dry pick-up,

polishing,

application of wax, sealing products and powder-based dé&tergents,
shampooing

of floors-with-an-artificial surface.

Fheir These machines have a cleaning motion ‘which is more linear than lateral or periodic.

NO
than

NO
cont

Thy
are

[E 101 By contrast, the cleaning motion of.machines covered by IEC 60335-2-67 is more lateral or peri
linear.

[E 102 This standard applies to~machines for commercial use. The following list, although
prehensive, gives an indication of loeations that are included in the scope:

public use areas such as hotels{ schools, hospitals;

industrial locations, for example factories and manufacturing shops;

retail outlets, for example shops and supermarkets;

business premises, (for example offices and banks;

all uses other than-normal housekeeping purposes.

covered:

intermal combustion engines,

480 V for other appliances,

——bodiome sovineac paadoe

battery-operated machines.

nd

bdic

not

bse machines may be equipped with a traction drive system. The following power systgms

TS powered motors up toa ratedvottage of 250~V for singte-phaseapptiances—and

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

Thi

s standard does not apply to

floor treatment appliances for household use (IEC 60335-2-10);
floor treatment machines for commercial use (IEC 60335-2-67);
spray extraction machines for commercial use (IEC 60335-2-68);
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— wet and dry vacuum cleaners, including power brush, for commercial use
(IEC 60335-2-69);

NOTE 103 IEC 60335-2-67, IEC 60335-2-68 and IEC 60335-2-69 cover only machines without traction drive.
— road sweepers;

NOTE 4063104 In Europe, EN 13019 covers road sweepers.

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

machines equipped with a power take-off (PTO);

— machines desianed for use in corrosive or exnlosive environments (dust vanour or aas)
J Lud \ 7 Lud J 7

— |machines designed for picking up hazardous dusts (as defined in IEC 60335-2-49),
inflammable substances, or glowing particles;

— |machines designed for use in vehicles or on board of ships or aircraft.

NOTE 1404105 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
national health authorities, the national authorities responsible for the protection ofrtabour, the national whter
supply authorities and similar authorities;

— |ride-on machines designed for transport over public roads can be subject-{o_additional requirements (e.g.
lighting, license plate etc.).

NOTE 1656106 Requirements for fuel-cells are under consideration.

2 | Normative references

This clause of Part 1 is applicable except as follows:

Addition:
IEAQA_60342-1 /acuum-cleaners for-household-use Dart 1- Drv vacuum cleapners Jothbds
H=4—ovot+ZLA—+—vacthm—etreanetS1Hor—1ous§eAorauHse a1y YacttHn—6reaners MetPas

IEQ 62061, Safety of machinery.~ Functional safety of safety-related—electrical—electrgnic
andl-programmable—electronic control systems

IEQ 62485-3:2014, Safety ¥equirements for secondary batteries and battery installations —
Paft 3: Traction batteries

IEQ TS 62885-1, Surface cleaning appliances — Part 1: General requirements on test materfal
andl test equipntent

ISQ 3411, Earth moving machinery — Physical dimensions of operators and minimum opergtor
spgce envelope

IS(J L2L2 [ fhn san H ey I aal 4 £ ool o PN £, H 14 aal £, 4
vIJY, LdArtrrt IIIUVIIIH lllaUlllllUly, arru udaoviuro dariui ’aU'l”’U'y LAY Gyllbullulc arrua 1urcolr -

Seat index point

ISO 6344-2, Coated abrasives — Grain size analysis — Part 2: Determination of grain size
distribution of macrogrits P12 to P220

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

ISO 13857:2019, Safety of machinery — Safety distances to prevent hazard zones being
reached by the upper and lower limbs
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ISO 25119 (all parts), Tractors and machinery for agriculture and forestry — Safety-related
parts of control systems

Replacement:

IEC 60068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat,
steady state

Thi

3.1
no
cof|

Terms and definitions
s clause of Part 1 is applicable except as follows.

L9 Replacement:
'mal operation
ditions under which the machine is operated in normal~use, as intended by

majnufacturer

It d
all
acq

enotes the load corresponding to the rated power input/or the highest obtainable loag
particular loads of the various functions that can%“be operated at the same time
ordance with the manufacturer’s instructions. For machines provided with a seat or

operator platform, a mass of 75 kg secured in position at the appropriate height is used

sinf
ma
stal

ulate the operator in the most unfavourable Qosition. Internal combustion engine dri
hines are operated with the fuel specified by the manufacturer except where otherw
ed in this standard.

the

of
in
an
to
en
ise

So
S

Op
Op

erational functions include all treatment and driving functions.
bration of the machine underfollowing conditions:

the battery is chargedy-the battery being initially discharged to such an extent that
appliance cannot ofyerate;

if possible, the-appliance is supplied from the supply mains through its standalone batf
charger, the battery being initially discharged to such an extent that the appliance can
operate. Thevappliance is operated as specified in the main part of this standard;

if possible, built-in battery chargers are connected to the circuit of Figure 107. T
varighte resistor is adjusted so that the current in the circuit is the rated DC out
current when the battery charger is supplied at rated voltage. When the charging curr

®

the

ery
hot

'he
but
ent

iSceontrolled by the state of charge of the battery, the variable resistor and the capac

tor

are replaced by a discharged battery of the type and having the largest capacity specif
in the instructions.

if the appliance incorporates inductive coupling between two parts that are detacha

ied

ble

from each other, the appliance is supplied from the supply mains with the detachable part

removed.
The normal operation related to the operational functions is specified in 3.1.9.101 to
3.1.9.103:
3.1.9.101 Scrubbing and sweeping machines are operated on a surface of hydraulically

pressed concrete paving slabs (see normative Annex AA) intermittently at least 30 min

swi

tched on, and for a period of 5 min switched off.
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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 flooring surfaces are considered to be suitable for establishing normal
operation. The peak of input occurring during the drying process of the chemical applied to
treat the surface is not taken as normal operation but is averaged by extending
measurements over a period of at least 10 min.

3.1.9.103 Carpet shampooers are operated on a test surface consisting of a carpet, in
acgordance with-teG-60342-1 [EC TS 62885-1, the carpet being tfastened to the floor.

Pripr to testing, the brush of the shampooing machine is conditioned by operating it for-¥5 min
on|a clean, dry concrete surface. After running on the concrete surface, the_brush| is
immersed in a shampoo solution for at least 30 min.

The solution tank is filled and the machine is operated over a period of 10 min,

3.6.9 Addition:

Notg 101 to entry: Sets of batteries are regarded as a single battery if théy\require tools to disconnect|the
indiyidual battery interconnections.

3.1/01
traption drive
syqtem used to propel the machine, e.g. by powered wheels

Notg 1 to entry: Traction by the effect of rotating brushes is Hot included.

3.102

walk-behind machine
magchine with or without a traction drive“designed to be controlled by the operator walkfing
ber]:ind the machine

It may be equipped with a detachable sulky.

3.1/03
ride-on machine

makchine with a traction drive and with an operator seat or a platform on which the operator
is gitting/standing during operation

3.1/04

sulky (trailefr)
removable\irailing 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
traption-drive

3.105
wet cleaning machine
machine for applying and sucking up liquids

3.106
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
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Note 1 to entry: The main cleaning head permanently attached is not regarded as a motorized cleaning head

3.108
hopper
container to store picked up debris

3.109
parking brake

means, actuated by the operator in the normal operating position, to prevent a stationary

machine from moving

3.1110

sefvice brake

mejans for decelerating and stopping a machine, with a traction drive, from its ground tra
speed

3.111

operator presence control

OPC

control device that automatically interrupts the power, e.g. to a driveyor an engine, when
operator's actuating force is removed

Notg 1 to entry: Such devices can be, for example, continuous action controls ("hold-to-run" controls) or
swifches.

3.1112
gurrrd
pait of the machine specifically designed to provide protection by means of a physical barr
sugh as, for example, a casing, a shield, a cover, a screen, a door, an enclosure or a fen
othler parts of the machine that fulfil a primarily.operational function, such as, for example,
frame of the machine, may also fulfil a protective function but are not referred to as guards

vel

the

eat

er,
ce;
the

Notg 1 to entry: Three main kinds of guards>can be distinguished: fixed guards, interlocking moveable gugrds

and| adjustable guards. Interlocking movable, guards are required where frequent access is envisaged, while f
gudrds can be used where frequent access is not envisaged.

3.1113

operator

petlson in direct physical™~Contact with the machine and performing one or more of
following tasks: installing, operating, adjusting, cleaning, moving, or performing u
majntenance on the(machine

3.1114

graoss vehjcle weight
mai

makimum “allowable fully laden weight of the machine and its payload, as ready for use

xed

the
ser

Note 1 to entry: See 5.102 for further test conditions.

3.115
test solution

solution which consists of 20 g of NaCl and 1 ml of a solution of 28 % by mass of dodecyl

sodium sulphate in each 8 | of water

Note 1 to entry: The chemical designation of dodecyl sodium sulphate is C,,H,;NaSO,.

3.116
level surface
plane with a gradient up to and including 2 %
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3.1

17

slope

inc

3.1

lined plane with a gradient greater than 2 % but not exceeding 20 %

18

maximum cleaning gradeability
maximum gradient according to manufacturer's instruction and as indicated on the machine,

on

3.1
m

which the machine can be used safely for cleaning purposes

19
imum transport gradeability

makimum gradient according to manufacturer's instruction, on which the machine can beusged

safely for transport purposes

3.1
bu

chdqrger mounted on or into the machine and designed to operate only on ofinto the machin

Not

3.1
bu

component intended to provide power for charging, operation,or both

3.1

int
pu

l.e

Notg 1 to entry: Commercial use,is also called professional use.

3.123

ba

BLV
battery-supplied\floating DC working voltage in the range of >42 V and <60 V

Ba

regardedas DC if the peak-to-peak value does not exceed 10 % of the average value.

coipmercial use

20
It-in charger

e 1 to entry: Built-in battery chargers can also be called on-board chargers.
21
It-in charger with power supply function

22

nded use of machines covered by this standard) ie. not intended for normal housekeep
poses by private persons but which may be asource of danger to the public

in particular that

the machines may be used by cleaning contractors, cleaning staff, etc.;

schools, etc.) or in industrial (plants etc.) and light industrial (workshops e
environments.

{tery low voltage

teries of BLV systems may be charged with voltages up to 75 V DC. All voltages

ing

they are used in commercial of“public premises (i.e. offices, shops, hotels, hospitals,

c.)

are

Note1:to nnfr\ll' BLV is not considered to be of class | class Il _orclass |l
3.124
hazardous voltage

voltage between parts having an average value exceeding 60 V DC or 42 V peak when the

pe

ak-to-peak ripple exceeds 10 % of the average value

3.125

ba

ttery connector

plug connecting system applied for the connection of the battery either with the charging
system, or with the machine, which can be engaged and disengaged without the use of any
tools
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3.126

BLV insulation

insulation applied to live parts to provide basic protection against electric shock and which is
identical with basic insulation in the voltage range defined by BLV

3.127
rated DC output voltage
output voltage assigned to the battery charger by the manufacturer

3.128
ratpd DC output current
oufput current assigned to the battery charger by the manufacturer

4 | General requirement
This clause of Part 1 is applicable except as follows:
Replacement of the first paragraph by the following:

Machines shall be constructed so that they function safely seyas to cause no danger| to
pensons or surroundings during normal use, even in the evént of carelessness, and durjing
installation, adjusting, maintenance, cleaning, repairing or transportation.

Addition:

For the purposes of this standard, the term ‘appliance’ as used in Part 1 is to be read|as
m4gchine’.

5 | General conditions for the tests
This clause of Part 1 is applicable-except as follows.
5.8.1 Addition:

WHen measuring voltage, the peak value of any superimposed ripple exceeding 10 % of the
average value shall\\be included. Transient voltages are ignored, such as a temponary
incfease of voltage, for example after the battery is disconnected from the charging circuit.

5.1[7 Modification:

Built-in chargers in compliance with IEC 60335-2-29 do not need to be retested, except for
Clauses 6, 7, 11, 15, 19 and 22.

Clause 29 needs to be reevaluated if the pollution degree of the microenvironment for the
battery charger is 1 or 2 unless the insulation is enclosed or located so that it is unlikely to be
exposed to pollution due to normal use of the machine.

5.101 The test solution is to be stored in a cool atmosphere and used within seven days
after its preparation.
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5.102 The GVW includes, if applicable, full clean water tanks, empty dirty water tanks (half
full for recycling systems), empty dust bags, hopper loaded at rated capacity, largest
recommended batteries, all options such as cords, hoses, wands, cleaning agents, brooms
and brushes.

For ride-on machines, the GVW includes a standard operator, weighing 75 kg.

5.103 Liquid containers of machines for wet scrubbing and shampooing are filled to the
highest level indicated by the manufacturer.

5.104 Machines that are designed to have a sulky are tested with the sulky including ghe
welght of a standard operator (75 kg) or without the sulky, whichever is the ,most
unffavourable condition.

5.105 Combustion engine-powered machines shall be supplied with the fuelcas’specified| by
thel manufacturer, except if stated elsewhere in this standard.

6 | Classification
This clause of Part 1 is applicable except as follows.
6.1 Replacement:

Machines shall be one of the following classes with-reéspect to the protection against elecfric
shqck (see Table 101):

Table 101 — Machine classification

|Working voltage DC Working voltage AC Classification Classification
mains-supplied circuits | battery-supplied circults

<42 V (SELV) <42V (SELV) Class lll Not classified
<142 V (ELV) < 42 \WW(ELV) Class l orll Not classified
>42 V and <60V Class l or I BLV; special conditions
(¥75 V during apply as given in-this
charging mode) standard normative
(BLV); Annex B.
>160 V (> 75 V_during >42V Class lorll Not classified
charging mode?)

Colmpliance is 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 IPX0. Other machines shall be at least IPX3.

7 Marking and instructions
This clause of Part 1 is applicable except as follows.

7.1  Modification:
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Replace the fourth 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:

Machines shall be marked in addition with the following:

— serial number, if any;

- u'cbigllatiun Uf tilU Illdbilillb alluI bclicb Ul iypt:, d“UWiIIg iiIC thilllibdi idcniifibaﬁun Uf he
product. This may be achieved 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 Parf

— |year of 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.
— |GVW of the machine, in kg;
— |the symbol indicating the maximum cleaning gradeability, with theyvalue of x.

NOTE 103 l.e. the machine might be able to drive on a higher gradient (maximum transport gradeability). This
addjtional information can be given also in the instructions for use.

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

7.1.101 Motorized cleaning heads shall be marked with

— |rated voltage or rated voltage range in volts;

— |rated power input in watts;

— |name, trademark or identification mark of the manufacturer or responsible vendor;
— |model or type reference;

— |mass of the most usual configuration in kg.

Motorized cleaning heads,for water-suction cleaning appliances, except those of class| Il
construction having a ‘working voltage up to 24 V shall be marked with sympol
IEC 60417-5935 (2012-09).

NOTE This symbolis*an information sign and, except for the colours, the rules of ISO 3864-1 apply.

Cofnpliance-is. checked by inspection.

74102 Socket-outlets for-accessories—shall be-marked-with-the - maximum-load-in—wattston
thel sgcket-outlet-orcloseto-it-
7.6 Addition:
X % ] maximum cleaning gradeability X’
[symbol IEC 60417-5935 motorized cleaning head for water-

9000 (2012-09)] suction cleaning
LLLLLLLLILLLL)
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7.1

2 Modification:

Delete the first paragraph and the first warning.

Add after the Note the following new text:

NOTE 101 Alternative requirements for instructions in hard copy form are available in 7.12.9.

Replacement of the fourth paragraph by the following text.

Thi
sef

Ad

Thy

Thi
(20

Th

NO
ens

NO

s machine is not intended for use by persons (including children) with reduced physi

sory or mental capabilities, or lack of experience and knowledge.
ition:
e front cover of the instructions shall include the substance of the following warning:

CAUTION Read the instructions before using the machine.

s wording may be replaced by symbols ISO 7000-0434A (2004-01) and ISO 7000-01}
04-01).

e instructions shall contain at least the following:

representative;

designation of series or type of the maching~as marked on the machine itself, except
the serial number;

[E 101 The designation of series or type can“be abstracted, as long as the identification of the produ
bred.

the general description of the machine;
the GVW of the machine in kilegrams;
the transportation weightief the machine in kilograms, which includes the batteries

sweeping attachment-for scrubbers), fresh water (in case of scrubbers or combin
machines), and the:weight of a standard operator (75 kg);

the intended usé of the machine and the auxiliary equipment as covered by the scopg
this standard;

[E 102 _Examples of auxiliary equipment are suction nozzles, spray bars, and lights.

themmeaning of the symbols used on the machine and in the instructions;

the business name and full address of the manufacturer and, if applicable, his authoriz

al,

(90

ed

for

t is

but

excludes options (e.g.\driver cabin, FOPS, second and third side broom, front mounfed

ed

of

drawings, diagrams, descriptions and explanations necessary for the safe u

Sse,

maintenance and repair of the machine and for checking its correct functioning;
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, assembly, dismantling when out of service, testing or foreseea
breakdowns;

ble

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);
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— the substance of the following:

This machine is intended for commercial use, for example in hotels, schools, hospitals,
factories, shops, offices and rental businesses.

The instructions shall indicate the type and frequency of inspections and maintenance
required for safe operation, including preventive maintenance measures. If applicable, they
shall give the specifications of the spare parts if they affect the health and safety of the
operator.

In addition, the instructions shall give the following information, if applicable:

— |for battery powered machines, instructions regarding the precautions to be taken for-spfe
charging;

— |precautions to be taken when changing brushes or other attachments;

— |information on the detergents or other liquids that may be used including'the choice and
use of personal protective equipment (PPE);

— |essential characteristics of auxiliary equipment which may be fitted tojthe machine;
— linformation regarding safe disposal of batteries;

— |information on the seat adjustment and related parts;

— |if split rims are used for pneumatic tyres, instructions shall-be given for the safe changg of
tyres.

For machines having a traction drive and a GVW exceeding 100 kg, the instructions shall
alsp include the substance of the following:

— |in order to prevent unauthorized use of the.machine, the power source shall be switched
off or locked, for example by removing theckey of the main switch or the ignition key.

Fof machines with a traction drive that afe designed to be used on slopes, the instructipns
shall also include the substance of the following:

— |machines left unattended shall be secured against unintentional movement.

7.12.9 Add the following text-after the second paragraph:

Instead of hard copy, electrenic form can be used if the following conditions are met:

— linstructions forunRpacking, installation and enabling access to the complete safety
instructions o @ suitable reading device shall be provided on paper or marked on the
machine,

— |the suitable'reading device shall be provided with the machine or be necessary to operpte
the machine, and

— |the'cdntent of the electronic instructions shall be provided with the machine.

Fornon-safety related functional USe, the operational manual may De provided in electronic
form either:

— on a suitable electronic display incorporated in the appliance, or

— on a separate electronic device provided with the appliance, or

from a provided link to a website, where they may be viewed and/or downloaded.

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

WARNING This machine is for dry use only.

WARNING Do not inhale exhaust gas fumes. Only use indoors when adequate ventilat
is provided, and when a second person has been instructed to look after you.

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

ath

ion

A warning that the machine shall be disconnected from its power source during cleaning or

NO]
209

Ins
als

Ins

Ins

thaln safety extra-low voltage, shall also include the substance of the following:

Ins

applicable:

maimntanance-andwhaoan ranlacinag nartc Ar convartina thao machina tn anathar fiinatina.
et o e W e T e pra T g par to- O oY et gt e e G e tOa ot e o oo

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

connected pole of the battery or by an equivalent method (disconnecting deyvice);

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

NOTE 1 Where no ignition key and no battery exist, the disconnection can be”achieved by equival
means.

WARNING Do not use for cleaning purposes on surfaces hawing a gradient exceed
that marked on the machine.

[E 2 |f the machine is marked for use on surfaces having a gradient up to and includ
b, this warning can be replaced by the following:

WARNING Do not use on slopes.

b include the substance of the following:

exposed side brushes are moving.
tructions for mains operated machines shall also include the substance of the following:
WARNING Do not allow the-supply cord to come into contact with the rotating brushes

tructions for machines“having a current-carrying hose for dry suction, operating at ot

do not immetse’in water for cleaning.

tructions™for ride-on machines shall also include the substance of the following

WARNING Do not use the machine without a falling object protective structure (FOPS

o for battery powered machines, by safely disconnecting at least the jnon frame

by

ent

ing

ing

tructions for ride-on machines fitted with hazardous exposed moving side brushes slall

WARNING Always ensure that the *warning light is switched on when the hazardgus

her

WARNING This-hose contains electrical connections: do not use it to collect water and

areas where itis tikety thatthe operatorishit by fattimgobjects:

Instructions for internal combustion engine powered machines using LPG shall also include

the

substance of the following:

WARNING Machines shall be parked safely.

The machine shall be inspected by a qualified person regularly, in particular regarding
LPG container and their connections, as required for safe operation by regional or natio
regulations.

Compliance is checked by inspection.

the
nal


https://iecnorm.com/api/?name=ad47bd2154a0fe5001695ab2161c6060

7.1

- 20 - IEC 60335-2-72:2021 RLV © IEC 2021

2.102 Information on noise

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

7.1

2.103 Information on vibration

NOTE The instructions can provide information on vibration emission as indicated in Clause EE.2.

7.1

3 Addition:

The words “Original instructions” shall appear on the language version(s) verified by the

mal

7.1

The height of symbol IEC 60417-5935 (2012-09) shall be at least 15 mm.

Co

Thi

8.1

W4gter and water-borne cleaning agents are considered conductive.

Ad

Fo
pol

Ad
Ba

8.1

8.1

TestprobeAof HE€C 61032 fs—apptied-withaforce motexceeding—+N;thebatteryconnec
being unplugged. Through openings, the test probe is applied to any depth that the probe will

ufacturer:

4 Addition:

mpliance is checked by measurement.

Protection against access to live parts
s clause of Part 1 is applicable except as follows.

Addition:

ition after the first paragraph:

BLV circuits, electric shock hazard.is considered to exist only between parts of oppos
[rity.

ition after the second paragraph:
ftery connectors are notytested according 8.1.1 to 8.1.3, but, according to 8.1.101.

.4 Addition after-the-first "or":
the part is supplied with BLV and it shall be prevented, by at least basic insulation
hazardgUs unless they are provided with protective impedance; or

.101_)Battery connectors for BLV

ite

to

have two,conductive, simultaneously accessible parts where the voltage between thenp is

tor

permit during and after insertion to any position. It shall not be possible to touch BLV parts
with the probe.

Test probe B of IEC 61032 is applied with a force not exceeding 1 N, the battery connector
being unplugged. Through openings, the test probe is applied to any depth that the probe will
permit and is rotated or angled before, during and after insertion to any position. If the
opening does not allow the entry of the probe, the force on the probe in the straight position is
increased to 20 N. If the probe then enters the opening, the test is repeated with the probe in
the angled position. It shall only be possible to touch BLV parts if the touchable contact
surface does not exceed 5 cm?2.
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Test probe B of IEC 61032 is applied with a force not exceeding 1 N, the battery connector
being plugged in. Through openings, the test probe is applied to any depth that the probe will
permit and is rotated or angled before, during and after insertion to any position. If the
opening does not allow the entry of the probe, the force on the probe in the straight position is
increased to 20 N. If the probe then enters the opening, the test is repeated with the probe in
the angled position. It shall not be possible to touch BLV parts with the probe.

Materials providing insulation from electric shock shall be adequate.

Compliance is checked by subjecting the insulating material to an electric strength test as
spégcified in 16.3. This provision does not exclude the testing of the material as situated within
thel machine, providing care is taken to ensure that materials not under consideration.are hot
subjected to the test voltage.

Thils test applies only to materials which, if they were to fail to insulate, would stbjéct the uger
to B shock hazard from a hazardous voltage. This test does not applyto materials that
prgvide only a physical barrier to contact. As such, an uninsulated energizéd part shall|be
within 1,0 mm of the material surface to be considered for this requirement.

8.3 Addition before the last dash:

Thils requirement is applicable only for machines having uysep replaceable batteries. If fhe
maghine cannot be operated without the battery, basic insulation shall be provided betwgen
livé parts and the inner surface of the battery compartment.

If the machine can be operated without the battery, double insulation or reinforged
ingulation is not required between live parts™ and the inside surface of the battEry
cothpartment if the machine has an interlock¢swiich to prevent operation without the battery
corthpartment cover in place.

9 | Starting of motor-operated appliances

Thils clause of Part 1 is replaced™by the following.

It g$hall only be possible(to' start the machine by intended actuation of a control device
prgvided for the purpose..The same requirement applies when restarting the machine aftgr a
stoppage, whatever_the cause. This requirement only applies to components where fthe
unTxpected starting.might cause a hazard. It does not apply to components such as suction
units, pumps, etg.

Compliancé is checked by inspection and test.

10| Power input and current

This clause of Part 1 is applicable.

11 Heating
This clause of Part 1 is applicable except as follows.
11.3 Addition:

If it is necessary to disassemble the machine for fitting these thermocouples and related
wiring, the input shall be measured before and after fitting, at the lowest possible load, for
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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.

11.5 Addition:
The normal operation may be simulated by applying appropriate braking equipment.

11.7 Addition:

M hinaoa aora anarafad nfil cftaodi, aopdifiopma ora oot
dieTmreco—ar G opPpTTatcu—ararosteauy - CcUnmartaoiTo—arc-ocota

NOTE 101 A temperature is considered steady 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 comes first.

118 Add the following to Table 3, at the end of footnote a.

Motprs which are hermetically sealed are considered to be airtight.

12(-Void Charging of metal-ion batteries

This clause of Part 1 is applicable.

13| Leakage current and electric strength at operating temperature
Thils clause of Part 1 is applicable except as follows.
13J2 Addition:

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

o ForBLy ) . ) . .
14| Transient'overvoltages

Thils clause of Part 1 is applicable.

15 Moisture resistance

This clause of Part 1 is applicable except as follows.
15.1 Modification:

Replace the first sentence by the following:

The enclosure of the machine shall provide the degree of protection against moisture in
accordance with the classification of the machine, except for batteries.

Addition:
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For mains supplied machines used outdoors, the tests referred to in 15.1.1 shall be carried

out

with suction devices operating.

15.2 Addition:

For the following tests, detachable cords shall be removed.

Tanks for the following liquids are excluded from the tests:

hydraulic oil;

Ma
the

5 nin.

Mo
bas
sol

After these tests:

Aft

Th

153 Addition:

If il is not possible to place the whole machine in the humidity cabinet, and to comply with
requirements of 4.1 of IEC 60068-2-78:2012, it is also sufficient to monitor the requi
climate conditions at the relevant locations in the machine.

15.

coolant;
fuel (diesel, gasoline, LPG).

ins supplied machines including liquid containers, with a GVW up to 100 kg,care tilted W
full container into the most unfavourable horizontal position, and left in this position

torized cleaning heads of water-suction cleaning machines ate’placed in a tray,
e of which is level with the surface supporting the machine. The_tray is filled with the #
ution to a level of 5 mm above its base, this level being maintained throughout the test.

wet cleaning machines, except shampooing machines, are operated 10 min un
normal operation on a floor of paving slabs wjth{a smooth surface that are fastened
the bottom of a tray. At the beginning of the test \the tray is filled with the test solutiorn
a level of approximately 5 mm above the surface of the floor;

shampooing machines are operated 20 minstinder normal operation;

the water suction cleaning machine<including the motorized cleaning head is opera
until its liquid container is completely:full and afterwards for a further 5 min.

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

101 “Motorized cleaning heads of water-suction cleaning machines shall be resist

to ||q||ir|e that may-come into contact with them rlllring normal-use.

ith
for

the
pst

Her
to
to

fed

bre shall be no trace of. liquid on insulation that reduces the clearances or creepdge
distances below the values specified in Clause 29.

fhe
red

Ant

The following test is not applicable to motorized cleaning heads of class Ill construction
having a working voltage up to 24 V.

Compliance is checked by the following four tests.

The motorized cleaning head is subjected to an impact test as described in IEC 60068-2-75,
the value of the impact 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.
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It is then subjected to the free fall test procedure 1 of IEC 60068-2-31. It is dropped
4 000 times from a height of 100 mm onto a steel plate having a thickness of not less than
15 mm. It is dropped

The
IEG 60529:1989, as amended by IEC 60529:1989/AMD2:2013 using the test solution

Th¢ motorized cleaning head is to be operated in a flat-bottomed vessel filled with“a sa
solution of water containing approximately 1 % NaCl so that a depth of 3,0 min| of watel

ma

freely; and is to be operated:

Th
vol
ligu
spé

16
Thi
16.

Cu
col
Na
is 4

sol

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.

intained. The vessel is to be a size such that the motorized cleaning head-moves ab

without connection to the floor treatment machine for 15 min, if applicable; and

connected to the floor treatment machine until the machine has'picked up as much w3
as its capacity holds or for 5 min, whichever occurs sooner.

b motorized cleaning head shall then withstand the electric strength test of 16.3,
fage being applied between the live parts and the test sojution. There shall be no trace
id on insulation that reduces the clearances or creepage distances below the val
cified in Clause 29.

Leakage current and electric strength
s clause of Part 1 is applicable except.as-follows.
3 Addition:

rrent-carrying hoses other.than class Ill or BLV construction, except for their electr
nections, are immersed.fop1 h in a saline solution of water containing approximately 1
Cl, at a temperature of(20°°C £ 5 °C. While the hose is still immersed, a voltage of 2 00
pplied for 5 min between each conductor and all the other conductors connected togeth
oltage of 3 000 \fis then applied for 1 min between all the conductors and the sa
ition.

ttor SERV ! in Tablo 7.
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Thi

18

Thi

L
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Overload protection of transformers and associated circuits

s clause of Part 1 is applicable.

Endurance

s clause of Part 1 is not applicable.
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19

Thi

19.

Ma

Ma

Abnormal operation
s clause of Part 1 is applicable except as follows.
1 Addition:
chines are also subjected to the tests of 19.101.

chines with outlets are also subjected to the tests of 19.102.

Ma

19,

In 1

“

u§

19.

Brt
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Motorized cleaning heads are tested With the rotating brush or similar device locked

30

19,

19.

19,

again subjected to_the test of 15.2.

Stg
shi
the
fai

chines with built-in chargers are also subjected to the tests of 19.103.

5 Modification:

he fourth paragraph, delete the following text:

ed in system with polarized plugs intended for connection to polarized 'Socket outlets”.
7 Addition:

sh and traction drive motors are tested for 30 s.

0 blades are not regarded as parts liable to be jammed.

ice interrupts the circuit before the allowed temperature of the windings is reached.

s.
9 This subclause is not applicable.
13 In the second paragraph add—-22-405-and- 22445, and 22.110” after “20.2".

101 Machines having containers that are provided with shut-off device(s) or valve(s)

b requirements are deemed to be met if an ovefcurrent protection, fuse or any other saflety

for

are

p valves or-other fluid shut-off devices are made inoperative. If two or more independ|
t-off deyices are provided, only one of them is made inoperative at a time, provided
y havepassed the test of operating 3 000 times satisfactorily. Otherwise, all devices
ed dre made inoperative.

nt
at
at

Care shall be taken to suck up an air-liquid mixture to prevent overloading of the motor of the
suction unit. The input power shall be observed to avoid overloading.

After this test, the machine shall be subjected to the electrical strength test of 16.3. Inspection
shall show that water has not entered the machine to any dangerous extent. In particular,
there shall be no trace of water on the electrical insulation that reduces the clearance or
creepage distances below the limits specified in Clause 29.

19.102 Machines with appliance outlets, complying with the standard sheets in IEC 60320-3
and socket outlets shall be operated under conditions of normal operation, except the
appliance outlet or socket outlet is loaded with the maximum load corresponding to its
configuration in accordance with IEC 60320-3 or IEC TR 60083, respectively. Machines with
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more than one appliance outlet or socket outlet are tested with each outlet loaded one at the

time.

However, this test is not applied for machines with appliance outlets or socket outlets

— intended only to supply accessories supplied with the machine,
— inaccessible to the user, or

— provided with a protective device as specified in 22.61.

ing

19.103 The battery charger is connected to a fully charged battery, the connections be
in feverse to normal use. The battery shall have the largest capacity of the types speéif
in fhe instructions. The battery charger is operated while supplied at rated voltage,
charger is switched on after reverse connection of the battery. The test is repeated W
thq charger switched on before the battery is connected to the charger.

This test is not applicable when such a connection by the user is unlikely toyoccur due to
construction of the appliance.

20| Stability and mechanical hazards
This clause of Part 1 is applicable except as follows.

201 Replacement:

Makhines and their components and fittings shallhave adequate mechanical stability when i

use.
The following test is not applicable to motorized cleaning heads.
Compliance is checked by inspection and by the following test.

Majchines provided with doors or\covers that can be opened without a tool are tested with
dogrs or covers open or closed,-whichever is the more unfavourable. Doors or covers that
be lopened only with the aid ef a tool remain closed.

jed

The

ith

fhe

fhe
ban

Malchines intended to-be filled with liquid by the user in normal use are tested empty and

tested again completely filled with water.

The machinesis\placed with the motor switched off, in the normal position of use on a gradi
of 0 % or(he maximum climbing capacity as indicated on the machine, whichever is grea
in the mast-unfavourable direction. During the test, the parking brake, if any, shall be app
anq the_wheels or rollers shall be blocked. Cords shall be reeled and positioned on

ent
er,
jied
the

mafchine at the normal storing place, if applicable.

Lot obollnol oo nt cmne ufhonl o colio -

The machine shall not overturn.

NOTE 101 Overturning is the point at which the machine completely tips over, not the point at which the wheels

lift of the floor.

20.2 Replacement:

Moving parts of machines shall, as far as compatible with the use and working of the mach

ine

and depending on the risk, be positioned and/or guarded and/or enclosed and/or equipped
with protective devices to provide adequate protection against personal injury in normal use.
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NOTE 101 For some machines, complete protection is impracticable.

Protective enclosures, guards 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 detachable parts.

The unexpected reclosure of self-resetting thermal cut-outs and overcurrent protective
devices shall not cause a hazard.

In particular

Co

paits of rotating brushes that are accessible during joperation shall, however, be protect

Co
pa
ap

Th
inju

WH

pratected as to prevent injury to the feet of the operator.

Thy

pafticular, it shall not be possible to touch moving parts from the operator’s position.

Co
a i
1EQ
cir(

Fo

or belts shall be guarded;

slots, keys, screws, etc., on rotating or moving parts shall be enclosed~or guarded
smooth and rounded guards;

shaft ends and similar rotating parts shall be protected if they protrude by more tha
quarter of their diameter, except rounded shaft ends shorter than 50 mm;

places where crushing or cutting could occur shall be avoided orcovered;
protective covers or guards shall be sufficiently far from(moving parts or shall be
designed that an access by hand or foot is prevented.

vers or guards are not needed for the bristles of rotating brushes or brooms. The s

bers or guards are also not needed for rotating/brushes or similar devices and to movj
ts of machines if they become accessible during converting the machine to anot
lication by changing of attachments.

»)
L

ry shall be prevented.

eels or rollers for the traction™drive or the transport of machines shall be located

e safety distances given in’1SO 13857:2019, except Table 5, shall be taken into account

mpliance is checked by inspection, by measurements, by the tests of 21.1 and by apply]
orce not exceeding 5 N by means of a test probe that is similar to test probe B
L 61032 bhut“having a circular stop face with a diameter of 50 mm, instead of the n
ular face:

machines provided with movable devices such as those intended for varying the tens

cog and chain wheels and belt pulleys shall be enclosed and the inlet openings ©f-chgins

by

SO

lid
ed.
ng
her

unintentional closing or slamming ofcside walls, lids, covers, etc., which could cadise

or

ing
of

jon

of

beltS, the test with the test probe is carried out with these devices adjusted to the m

ost

unfavourable position within their range of adjustment. If necessary, belts are removed.

Its

20.

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

101 Machines with traction drive and a GVW exceeding 100 kg shall be equipped with:

a device to prevent unauthorised switching-on of the driving and the operational functio

ns,

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 controls for normal operation fail. This swit
off device can be an interruption of the mechanical or electrical drive.

ch-
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It is allowed to combine these devices into one device, for example a key-operated switch.
Compliance is checked by inspection and functional test.

20.102 Pedals shall be arranged so that they can be operated without risk of confusion.
Their surface shall be slip-resistant and easy to clean.

Compliance is checked by inspection.

20.46

Compliance is checked by measurement on a level surface.

20,104 Walk-behind machines with traction drive that are designed to be used on slopes
haying a gradient exceeding 2 % shall be equipped with a parking brake \function. This
funiction may be realized by a separate parking brake or the switched-off ttaction drive.

Thj parking brake function shall be capable of holding the machine on a slope with a
grdadient of 10 %, or the maximum cleaning or transport gradeability}-whichever is greater.

Compliance is checked by the following test:

Th¢ machine, while traveling up a slope, is brought to aystop. The parking brake is applied
and/or the traction drive is switched off.

The slope consists of dry paving slabs in accordance with normative Annex AA.

The parking brake, if any, is applied with.aforce not exceeding

— | 400 N, for hand operation, and
— | 600 N, for foot operation.

The machine is operated whilé_loaded to the GVW rating. If the machine is designed for a
sulky, the load shall be increased with an additional mass of 75 kg, replacing the operatorjon
thel sulky.

After all parking braking functions as described in the instructions for use have been engaggd,
thel machine shall.not travel down the slope more than 50 mm when measured at the poin{ of
the braking function(s).

20[105 Fittings for the coupling of a sulky with a seat or a platform shall be so designed that
thely ané easily operable and cannot become disconnected unintentionally. Towing bars shall
be [clear of the floor.

Compliance is checked by the following test:

The pulling force of the connection between the towing machine and the sulky, loaded with
an additional mass of 150 kg, shall be measured on a level surface when accelerating the
machine up to the maximum speed. This connection shall withstand five times the measured
pulling force.

20.106 A sulky shall have non-slip foot rests and shall be so designed that if the machine
reverses, the operator cannot become jammed between the machine and the sulky.

Compliance is checked by inspection and functional test.
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20.107 Ride-on machines shall not exceed a maximum speed of 25 km per hour.

They shall be constructed so that

— the traction drive can only be started after the operator has taken place on the provided
seat or platform;
— the traction drive cannot be started without an intentional action.

Compliance is checked by inspection, by functional tests and by measurements on a level
surface.

20[108 Ride-on machines shall have a horn controlled by the operator. If fitted With
hazardous exposed moving side brushes, they shall also have a warning light.

The¢ warning light shall be of the appropriate colour (e.g. yellow), taking\into account
ISQ 3864-1, national requirements, and the environment where the machinecis 16 be used.

The¢ construction of the machine shall, as far as possible, not impairi/the visibility of fhe
operator.

Compliance is checked by inspection and by functional tests.

20[109 Ride-on machines shall be equipped with a parking brake function. This funcfion
maly be realised by a separate parking brake or the switched-off traction drive.

WHen stated within the instructions for use, the tfaction or steering wheel(s) is allowed to|be
turhed perpendicular to the slope to assist with braking.

Thj parking brake function shall be capable of holding the machine on a slope with a
grddient of 10 %, or the maximum cleanjng or transport gradeability, whichever is greater.

Compliance is checked by the following test.

The machine, while traveling(up a slope is brought to a stop. The parking brake is applied
andl/or the traction drive Switched off.

The slope consists of dry paving slabs in accordance with normative Annex AA.

The parking brake, if any, is applied with a force not exceeding

— 1400 N, for hand operation, and
— |600'N, for foot operation.

Thésmachineisoperated-whilelcaded tothe GVW rating.

After all parking braking functions as described in the instructions for use have been engaged,
the machine shall not travel down the slope more than 50 mm when measured at the point of
the braking function(s).

20.110 Ride-on machines shall be equipped with a service brake function. This function
may be realised by a separate service brake or the traction drive.

It shall not be possible for the operator to disconnect the traction drive motors when they
are used as service brakes.

Compliance is checked by inspection and by the following test.
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The machine, loaded with a mass of its maximum capacity including the operator (75 kg), is
operated at maximum speed on a level surface of dry paving slabs with a smooth surface.
The service brake function is applied.

If fitted with a service break, it is applied with a force not exceeding

— 400 N, for hand operation, and

— 600 N, for foot operation.

m
Th¢ machine shall stop at a distance S [m] less than [m]<0,684[s]xv,,, {s} whece' v, is

thel rated manual speed of the machine in [%}

NOTE S [m] can also be calculated by the following formula S[m]§0,19{h;—m}x vkm,h[kTm}, where V. . is|the
m

ratdd manual speed of the machine in {kTm}

The result is taken as the mean of three measurements, inwhich the operator reaction time
is excluded.

20[111 On ride-on machines with a traction_-drive and with accessible moving parts,
switches shall be so located that inadvertent switching-on is unlikely to occur.

Compliance is checked by inspection.

20[112 Ride-on machines with an operator platform shall have adequate front and slde
pratection for the operator, either.by the location and arrangements of the platform or|by
guards, etc. The handles of the controls shall be located inside the protected area unlesp a
spégcial protection is provided. for the hands. The platform shall be non-slip and shall have
pratection against slipping off!

Compliance is checkedyby inspection.

20[113 Ride-on-machines with an operator seat shall enable the operator to maintaip a
staple positiontan the seat, shall have strong foot rests, and, if necessary, a mounting step

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

Compliance 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;
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— mechanical safety mechanisms.

During normal operation, the hopper shall not drop faster than 0,6 m/s.

If persons have to enter beneath the elevated or tilted hopper 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

— rpitotoperatedmonreturmvatvesmtegrated-imto-the tiftmgcytinder;

— |mechanical safety mechanisms which can be operated from outside the hazard zone.

ghall be prevented that objects are ejected by the main-broom when the hopper is lifted.
Objects ejected by side brushes are not considered to be a risk.

The¢ emptying operation of a hopper that is designed to be emptied by mechanical force shall
nofl cause a danger to the operator.

Compliance is checked by inspection and functional test. The maching shall be operated while
loaded to the GVW rating.

20/115 Fuel tank

If & fuel tank is within or contiguous to the engine “compartment and excessively hjigh
tenpperatures are likely to occur, the tank and/or filling*arrangement shall be isolated from fhe
eleptrical and exhaust systems by suitable protection, e.g. a separate enclosure or baffles.

The tank location and facilities for filling shall*be such that spillage or leakage will not drain
onfo electrical or exhaust system parts.

Fuel spillage shall not be possible under normal operation.
Compliance is checked by inspection.

20116 Internal combustion engine powered machines using liquefied petroleum gasg

Internal combustion-engine powered machines using liquefied petroleum gas (LPG) shall|be
constructed in accordance with the additional requirements specified in normative Annex BB.
Refiuirements for the LPG container itself are not part of this standard.

Compliance_is checked by inspection and measurement.

21| Mechanical 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.

Modification in the third paragraph:

The impact value is increased to 1,0 J £ 0,04 J.
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21.101 Those parts of the machine that are subjected to impact in normal use are tested as
follows.

If failure of the part subject to impact would cause a failure to comply with this specification,
any spot of the machine that may be exposed during normal operation to impacts or blows is
subjected to a single blow with an impact energy of 6,75 J. The impact stress on the free-
standing machines is exerted by a steel sphere with a diameter of 50,8 mm and mass of
0,535 kg dropped from a height of 1,3 m or hanging on a string acting as a pendulum, falling
from a height of 1,3 m.

2102 Current-carrying hoses shall be resistant to crushing.
Compliance is checked by the following test.

The hose is placed between two parallel steel plates each having a length of 100°mm, a width
of PO mm and the edges of the longer sides rounded with a radius of 1 mmy The axis of fhe
hoge is positioned at right angles to the longer sides of the plates. The plates are placed 3t a
distance of approximately 350 mm from one end of the hose.

The steel plates are pressed together at a rate of 50 mm/min +5-mm/min until the applied
forge is 1,5 kN. The force is then released and the electric strength test of 16.3 is carried put
belween the conductors connected together and the saline solution.

211103 Current-carrying hoses shall be resistant to abrasion.
Compliance is checked by the following test.

Onge end of the hose is attached to the connécting rod of the crank mechanism shown in
Figure 102. The crank rotates at 30 revolutions per minute resulting in the end of the hose
molving 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 moveg at
a speed of 0,1 m/min. The abrasive is corundum grit size P100, as specified in ISO 6344-2.

A mass of 1 kg is suspended-from the other end of the hose, which is guided to avoid rotatipn.

In the lowest position;-the mass has a maximum distance of 600 mm from the centre of fhe
rolfer.

The test is carried out for 100 revolutions of the crank.

After the test, basic insulation shall not be exposed and the electric strength test of 16.3 is
carried out between the conductors connected together and the saline solution.

21.104 Current-carrying hoses shall be resistant to flexing.
Compliance is checked by the following test.

The end of the hose intended to be connected to the motorized cleaning head is attached to
the pivoting arm of the test equipment shown in Figure 103. The distance between the pivot
axis of the arm and the point where the hose enters the rigid part is 300 mm + 5 mm. The arm
can be raised from the horizontal position by an angle of 40°t+ 1°. A mass of 5 kg is
suspended from the other end of the hose or from a convenient point along the hose so that
when the arm is in the horizontal position, the mass is supported and there is no tension on
the hose.

NOTE It can be necessary to reposition the mass during the test.
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The mass slides against an inclined plate so that the maximum deflection of the hose is 3°.

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

The test is carried out for 2 500 revolutions of the crank after which the fixed end of the hose
is turned through 90° and the test continued for a further 2 500 revolutions. The test is

rep

eated in each of the other two 90° positions.

After 10 000 revolutions, the hose shall withstand the electric strength test of 16.3.

Ift
hos

21
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dirgction and five turns in the opposite direction, at a rate of 10-turra's revolutions per minutg.

Th
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da

21

Co

A6
len
-1

tim

Th

Th
of

22

{105 Current-carrying hoses shall be resistant to torsion.

{106 Current-carrying hoses shall be resistant to cold conditions.

ne hose ruptures before 10 000 revolutions are achieved, the flexing test is terminated.\]
e shall still withstand the electric strength test of 16.3.

mpliance is checked by the following test.

e end of the hose is held in a horizontal position with the remaifder of the hose frg
pended. The free end is rotated in cycles, each cycle consisting of five turns in (

b test is carried out for 2 000 cycles.

br the test, the hose shall withstand the electricistrength test of 16.3 and shall not
naged to such an extent that compliance with this.standard is impaired.

mpliance is checked by the following test.

00 mm length of hose is bent as~shown in Figure 104 and the ends are tied together ovs
gth of 25 mm. The hose isxthen placed for 2 h in a cabinet having a temperature
b °C £ 2 °C. Immediately after the hose is removed from the cabinet, it is flexed th
es, as shown in Figure 105; at a rate of one flexing per second.

p test is carried out.three times.

{6.3. Any colour change of the hose is not considered as a failure.

Construction

he

ely
ne

be

ra
of
ree

bre shall be no‘eracks or breaks in the hose and it shall withstand the electric strength fest

Thi

22.

s clause of Part 1 1s applicable except as follows.

6 Addition:

Machines shall be so constructed that neither water nor foam from detergents can penetrate
into the motor or come in contact with live parts.

Replacement of the second sentence:

The electrical insulation of class |l appliances, class Il constructions and BLV circuits shall
not be affected if a hose ruptures or a seal leaks.

22,

7 Replacement:
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Pressurized hoses, lines and components shall be located or shielded so that in the event of
rupture, the fluid cannot be discharged directly on to and cause a hazard for the operator
when in the operating position.

Compliance is checked by inspection.

22,

32 Addition:

Machines applying vacuum for picking up of dirt shall be so constructed that windings, internal

wir

the
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22,
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air that is drawn in.

mpliance is checked by inspection.

35 Modification:

/ to "For other than class lll constructions" the wording "or BLVy*

ition after the second paragraph:

Thcrse parts are subject to the hammer test of 21.1. dfj*this insulation does not meet the

uirement of 29.3, these are subject to the following.impact test.

gitudinally.

pr this, the sample is maintained for 4 h at a temperature of —10 °C = 2 °C. While stil
temperature, the sampleyis then subjected to impact by means of the apparatus showr

sel "B" of hardened ‘steel, the edge of which is placed on the sample.

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

br this-test, it shall show that the insulation has not peeled off and an electric strength r
spectified in 16.3 is made between metal parts and metal foil wrapped round the insulatj

in tlhe required area.

22.

36 Modification:

Add to "For appliances other than class Ill appliances" the wording "or BLV,".

22.

40 Modification:

Delete the second paragraph and the note.

22.

54 This subclause is not applicable.

ng and electrical connections are not subjected to deposition of dust or dirt entering with

ample of the covered part is conditioned at atemperature of 70 °C + 2 °C, for seven days
8 h). After conditioning, the sample is allowed to attain approximately room temperaturg.

pection shall show that the covering, has not shrunk to such an extent that the requifed
Lilation is no longer given or that the covering has not peeled off, so that it may m¢ve

at
in

ure 101. The weight "A%/having a mass of 0,3 kg, falls from a height of 350 mm on to the

in

st

on
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22.61 Add at the following at the end:

The protective device is not necessary for appliances for which 30.2.2 is applicable, fitted
with a supply cord or cord set, having a plug of the identical maximum current rating as the
socket-outlet or appliance outlet integrated into the appliance.

Machines shall be constructed so as to prevent the penetration of objects from the floor,
which may impair the safety of the machine.

cal

o

(W
L

221107102 Class | and class Il appliances shall be equipped with a mains isolating swiftch
that ensures all-pole disconnection according to oveftyvoltage category Il conditions.

For built-in chargers with power supply function, this all-pole disconnection can|be
redlised by pulling the plug.

0]

—

her switches may be of single pole construction.

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

— |plug and socket outlets;

— |undervoltage protection“¢ircuits that are only provided for automatic tripping in the event
of supply failure;

— |phase rotating indicators;

— |control circuitsfor’interlocking.

It is recommended, however, that such circuits be provided with their own disconnecting
deyice.

Compliance is checked by inspection.

22.108103 Machines shall be constructed so that parts related to the driving operation, such
as the seat, steering wheel and controls, are in accordance with the relevant ergonomic
principles of ISO 3411. The distance between the seat, if any, and the control devices shall be
suitable or capable of being adapted for the operator.

Compliance is checked by inspection and measurement.

22.109104 Machines shall be constructed so that operator cabins are adequately ventilated
in order to avoid the accumulation of exhaust gases or lack of oxygen. It shall be possible to
evacuate the cabin rapidly. An emergency exit shall also be provided in an appropriate
direction which is different from the one of the normal exit.
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NOTE Examples of suitable exits are a second door, a window designed specifically for this purpose or an
aperture in the cabin roof.

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

22.410105 Where it is likely for the operator to be hit by falling objects, ride-on machines
shall be provided with a falling objects protection system (FOPS). This system shall have an
adequate deformation limit volume (DLV).

Compliance is checked in accordance with normative Annex CC.

NOTE It is not the intention that FOPS are required. The use of these systems will depend on the*'user and|the
plage where the machine will be used.

2214114106 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 nuts or screws removable with the laid of a special ool
only.

Cofnpliance is checked by inspection.

221412107 Guards

Fixed guards shall be secured by systems that can{be opened or removed only with top
and shall be incapable of remaining in place withouf\their fixings, if applicable.

Sl

Their fixing systems shall remain attached to<he guards or to the machine when the guards
argd removed, with the exception of fixing, systems that can remain detachable withput
impairing safety. This does also not apply"if, after removal of the fixing systems, or if fhe
component is incorrectly repositionedgithe machine becomes inoperative or is obvioysly
incbmplete.

NOTE This requirement does not necessarily apply to fixed guards that are only liable to be removed,| for
example, when the machine is completely overhauled, is subject to major repairs or is dismantled for transfgr to
another site. For the same reason,”it is not necessary to apply the requirement to the casings of machipery
intepded for use by laymen, where the manufacturer’'s instructions specify that the repairs requiring removdl of
thege casings are only to be carried out in a specialist repair workshop. In that case, fixing systems can be uUsed
thaff are not easy to remove.

If movable guards are interlocked, the interlocking devices shall prevent the start| of
hazardous maechine functions until the guards are fixed in their position, and give a sfop
command whenever they are no longer closed.

op¢n~and they shall be designed and constructed in such a way that they can be adjusfed

Interlocking movable guards shall, as far as possible, remain attached to the machine wTen
only by meansofamimtentiomataction:

Interlocking movable guards shall be designed in such a way that the absence or failure of
one of their components prevents starting or stops the hazardous functions of the machine.

Adjustable guards may be used only to restrict access to those areas of the moving parts
strictly necessary for the work. They shall be manually or automatically adjustable based on
the type of work involved and shall be adjustable without the aid of a tool.

Compliance is checked by inspection.
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22.413108 Machines shall be designed in such a way to avoid incorrect mounting, if this can
lead to an unsafe situation. If this is not possible, information on the correct mounting shall be
given directly on the part and/or the enclosure.

Compliance is checked by inspection.

22.1144109 For machines where the operator 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

221415110 On machines with combustion engines, the engine exhaust shall not be-direcfed
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.

221416111 If machines are provided with shut-off devices, the devices shall prevent the
ligyid level from exceeding the maximum allowed level.

Compliance is checked by inspection.

221417112 Machines with traction drive shallk\be provided with an OPC to prevent
unintentional movement of the machine.

Compliance is checked by inspection and fufictional test.

If ¢ompliance relies on the operationsof an electronic circuit and the traction drive is
controlled by an OPC, the functionalstest is repeated under the following conditions applied
separately:

— |the fault conditions in a).t6_g) of 19.11.2 applied one at a time to the electronic circuit;

— |the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied to the appliange.

It shall not be possipiesto activate the traction drive unintentionally.

If the electronic circuit is programmable, the software shall contain measures to control fhe
faulllt/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of normative Annex R.

Alterhatively, the OPC shall provide an adequate performance level, determined according to
IS D 13849 1 U7 l’SC 25119, ur o dari adcquatc oafcty l’lll.‘Uyll‘t_y IIUVUII, dUtUI!IH‘IIUd auuu:dl.u tO
IEC 62061. In this case, compliance is checked by inspection and functional test, without the
repetition as required above. It shall not be possible to activate the traction drive

unintentionally.

22.124113 Live parts shall be recessed from the face of a battery connector to reduce the
possibility of shorting.

Compliance is checked by inspection.

23 Internal wiring

This clause of part 1 is applicable except as follows:
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23.402101 Individual conductors having flexible stranding and enclosed in flexible tubing are
permitted to be used in place of flexible cord. The tubing is not required on exposed moving
conductors that are readily visible to the operator and are therefore subject to replacement
when damaged.

Compliance is checked by inspection.

24 Components

ThigTrause of Part 115 appifcabte, except as follows.
241.3 Addition:

Switches for frequent operation are for example the main power switch if thesmain circuif is
no{ also controlled by an OPC and the OPC (operator presence control) shall be tested|for
501000 cycles of operation.

241.10 Addition:

Lights like work light, dipped headlights, high beam, parking ligtit, brake light, reverse lights
etcl are exempted from this requirement.

Lights according to UN/ECE regulations for vehicle lights_are exempted from this requiremgnt.

240101 Components for machines with a traction/drive shall be of adequate construction|so
that they are able to withstand any impact or wibrations occurring during operation, withput
impairing their performance. Switches or other controls shall not change their switchfing
pogition under the effects of impacts or vibrations.

Compliance is checked by inspection and functional test.

.
+
()

&

24103102 Arcsrupturing — Motor controllers and contactors in motor circuits shall be able |to
withstand locked rotor overload conditions.

Conpliance is checked by the following test:

If —a—Ftty—erargea—pattery——o FOHHEEH—Y 9 fatina  on our
capacity is to be used as the supply source.

A switch and a current-rupturing device connected in the motor circuit, such as a contactor
and a speed controller, shall show no welding or complete disintegration of the contact
material; and the device shall make the load circuit.

When subjected to 100 cycles of making and breaking the stalled rotor current of the motor
that it controls, there shall be no arcing to the frame or enclosure nor other manifestation of a
risk of fire, such as the burning or melting of the lead insulation. Temperature-limiting devices
and current-limiting devices (such as electronic monitoring circuits) of a power controller are
to be allowed in the power circuit to limit the current or open the circuit to prevent a risk of fire
and electric shock under the test conditions. When one of those devices causes an
interruption of the power (i.e. speed reduction), the test shall be continued.
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If two or more current-rupturing devices are connected in series and operate in a sequence so
that normally one device is intended to make and break the circuit, all but that one are to be
shunted out of the circuit in order that, in turn, all switches in that circuit may be tested under

sta

lled-rotor conditions.

If the frame of the cleaning machine is not normally connected to the current-carrying parts,
the frame is to be connected through an ordinary — non-time-delay — 30 A cartridge fuse to the
positive pole of the battery for the first 50 cycles of operation and to the negative pole for the
remaining 50 cycles. The rate of operation is to be one complete make-and-break operation
every 10 s, with the device remaining energized for approximately 1 s per cycle.

If t
fol
to

than 125 % of the current drawn by the motor under locked-rotor conditions, the\performa
is not acceptable if the fuse opens.

Th

p test is permitted to be interrupted at not less than 25 operations to permit cooling of

moftor.

A ¢ontactor that is not tested in the machine is to be mounted-in a metal enclosure of

min

consist of resistors or direct-current motors.

Fo
the

pogition. This is to be counted as 1 cycle of operation.

25

Supply connection and external flexible cords

Thils clause of Part 1 is applicable except as follows.

25

Mal

Mal
unl
sef

1 Addition:

chines classified as IPX7)shall not be provided with an appliance inlet.

:

thel same classification as the machine when coupled.

Ma

25.7

Su

a speed controller, the test is to be conducted with the speed control handle moved fi
off position through all running positions to the_full-speed position and then back to the

hines classified—as' IPX4, IPX5 or IPX6 shall not be provided with an appliance in
ss both inlet and“connector have the same classification as the machine when coupled
arated, or unless inlet and connector can only be separated by the use of a tool and have

chines\provided with an appliance inlet shall also be provided with an appropriate cord s

he frame of the cleaning machine is normally connected to the current-carrying parts; gfhe
pwing test is to be conducted. The rate of operation and the duration of the on period pre
pe as specified above. If the battery is protected by a fuse having a current rating, not mpre

ce

fhe

fhe

imum size in which it is intended to be used. The limitihg impedance for the test may

om
off

et,
or

et.

o g 4
[ NS pPIaCCTTICTIL.

pply cords shall be one of the following types:

Polychloroprene sheathed

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

designation 60245 IEC 57);
Polyvinyl chloride sheathed

These cords shall not be used if they are likely to touch metal parts having a temperature
rise exceeding 75 K during the test of Clause 11. Their properties shall be at least those of

ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53);
Heat resistant polyvinyl chloride sheathed
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These cords shall not be used for type X attachment other than specially prepared cords.
Their properties shall be at least those of heat-resistant polyvinyl chloride sheathed cord

(code designation 60227 IEC 57).

Halogen-free, low smoke, thermoplastic insulated and sheathed

Their properties should at least be those of ordinary duty halogen-free free, low smoke

flexible cable (code designation 62821 IEC 102 for circular cable).

mpliance is checked by inspection.

14 Addition:

ings is 20 000.
15 Modification:
blace 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
>4 125 0,40

Hition:

b test is also applied to the cord insthe cord set for machines classified as IPX4 or hig
t are provided with an appliancelinlet. The cord set is fitted to the appliance inlet prio
commencement of the test.

Terminals for external conductors

s clause of Part f~is“applicable.

Provision‘for earthing

s clause of Part 1 is applicable.

machines incorporating a type X attachment or type Y attachment, the number

of

her
to

28

Thi

28.

29

Thi

29.

Screws and connections

s clause of part 1 is applicable except as follows.

101 A terminal employing a threaded screw or bolt for securing the conducting lug to a
terminal plate shall provide a minimum of two full threads in the metal.

Clearances, creepage distances and solid insulation
s clause of Part 1 is applicable except as follows.

2 Addition:
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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.

30 Resistance to heat and fire
This clause of Part 1 is applicable except as follows.

30.1 Addition after the third dash:

Thé¢ cabin and its fittings are considered to be external parts.
30J2 Addition:

Subclause 30.2.2 is applicable for

— |mains supplied machines;
— |parts of battery powered machines not energized during charging process;

— |appliances that have to be kept switched on by hand or foot or_are-controlled by an OPG.
Subclause 30.2.3 is applicable for

— |parts of battery powered machines energized during charging process.

30J2.2 Replace the-secend third dashed item-afterNote-& of the last paragraph by:

— |appliances that have to be kept switched on by<hand or foot or are controlled by an OP(;

31| Resistance to rusting

Thils clause of Part 1 is applicable.

32| Radiation, toxicity and similar hazards

This clause of Part 1 is applicable.



https://iecnorm.com/api/?name=ad47bd2154a0fe5001695ab2161c6060

—-42 - IEC 60335-2-72:2021 RLV © IEC 2021

Dimensions in millimetres
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Figure 101 — Impact test apparatus
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Dimensions in millimetres

@\60

Key

o o0 o >

IEC

Crank mechanism
Connecting rod

foller, diameter 120 mm
Bbrasive cloth belt

Figure 102 — Apparatus for testing the abrasion
resistance of current=carrying hoses
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Dimensions in millimetres
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crank mechanism
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nclined plane

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

25

IEC

IEQ

Dimensions in millime

Figure 104 — Configuration of the hose for the freezing treatment

res
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Intermediate position

/}\
(

“ N\ - 7
R
-

Position of the hose at start

IEC

Figure 105 — Flexing positions for the hose
after removal from the freezing cabinet

Figure 106 — Warning symbol:
Do not inhale exhaust fumes
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T 1
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T IEC
Key
A mean reading ammeter
B pattery charger \%
e camactonce, ot aven oy 125 &
C Fapacitor having a capacitance, in farads, given by: 12,56 ———— ,\

pxfxU,
Wwhere Q(I/
v

] is the rated DC output current, in amperes; /\(]/
b = 1, for half-wave rectification and 2, for full-wave rectification; q;
i is the supply frequency, in hertz; 0.)<0/
[J, is the rated DC output voltage, in volts. Q)Qrb
| putput current

ariable resistor &\Q/C)

O
mean reading voltmeter QQ

butput terminals of the battery charger

< 4 3

NOTE 1 The capacitor can have a capacitance deviating frony the calculated values of +20 %.

N

NOTE 2 The capacitor can have to be precharged befo@e battery charger can operate.

Figure 107 - Circui Q)r testing battery chargers
(taken\@om IEC 60335-2-29)
R\
xO
O
&

OQQ
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Annexes

The annexes of Part 1 are applicable, except as follows:
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Annex A
(informative)

Routine tests

Annex A of Part 1 is applicable except as follows.

Fo

Ad

NO

A.1
Sha

All
be
Ga

Th
usi

.3 Electric strength test

battery-operated machines, Clause A.3 is not applicable.

) the following Note:

[E Dielectric strength testing of built-in chargers need not to be repgated.

Il be tested for leaks of an LP-Gas system.

fuel-system connections, including the container with associated valves and fittings, s
tested for leaks with a soap-and-water or_equivalent solution while the system is under
s pressure of not less than 621 kPa. Alideaks detected shall be repaired.

hg air pressure.

01 Each internal combustion engine powered machines using liquefied petroleum ¢as

nall
| P-

b fuel container and associated valves and fittings are permitted to be tested separafely
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Annex B
(normative)

Battery-operated appliances, separable batteries and
detachable batteries for battery-operated appliances

Annex B of Part 1 is applicable except as follows.

Addition:

Fo
thel

ind

NO
batt
con

7

7.1

Thi
ser

71

Ma
ap

antmay be located within the enclosure of the machine. The charging circuitry is électric

machines powered by batteries that are recharged in the machine by built-in charge
battery charger is not incorporated within the machine, but is mounted on the“mach

pendent from the machine's electrical system (see Figure B.1g)). (19

[E 101 For battery-operated appliances without a supply connection and being ¢ (a]{ged by an exte
ery charger (see Figure B.1e)), the battery is typically not removed out of th&[}nachine due to we
straints.

/
rb‘b
Terms and definitions Q)Q
1.1 Addition: <</C)
;\\

e 101 to entry: Details on normal operation of machines accor@g@; this standard are to be found in 3.1.9.
Classification QQ

N
%
: : . )
Marking and instructions @
R\
2 Modification of the fifth pa@raph of part 1 to read:

This subclause is not applicable.

s appliance is not intend: é#or use by persons (including children) with reduced physi
sory or mental capabilﬁes, or lack of experience and knowledge.

5 Addition: O®
O

kings, ot jan those associated with the battery, shall be placed on the part of
liance t connected to the supply mains.

Th
th

ine
by

Fnal
ght

al,

the

on

&bﬁg specified in 7.1 related to the battery charger input and output ratings shall be
l%e plate of the machine itself if they do not comply with this clause of Part 1.

11

B.1

Heating

1.1 Add at the end:

If machines are operating by the simultaneous use of multiple separable or detachable
batteries, after depletion the first set of separable or detachable batteries is replaced by a
second set of fully charged separable or detachable batteries.

13

Thi

Leakage current and electric strength at operating temperature

s clause is not applicable.
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16 Leakage current and electric strength
This clause is not applicable.
17 Overload protection of transformers and associated circuits

B.17.101 For battery-operated machines, the following requirements apply:

each circuit shall be protected against short-circuit or overload by a protective device, for

example by fuses _overcurrent switches protectors with relays or contactors;
working currents of the connected circuits does not exceed 16 A; Q~

device may be used; (}Q
r

— |the protective device shall be located close to the point of feeding UW
impossible, the unprotected length of the wiring shall be as short as P,fls ible

opgeration if their construction is adequate (allowable current

switching rate, etc.). (79)

the| distribution terminal of the appliance. 6\
Compliance is checked by inspection. QQ
A\
19| Abnormal operation ‘\\}
%
B.19.2 Addition $\\S\
)

\
This subclause is not applicable f%S achines
b\

— |which require tools ) C\)j“
\)
e to access battery (o}lpartments, or
e to disconnect %{tery interconnecting cables, or

— |with hardwiredé)@ery sets.

NOTE 101 Hand@bf commercial batteries is done by trained personnel only.

— |a single protective device may be used for more than one circuit if the sun\b}
— |for traction drive motors denoted for switching in series or in parallel, a sing-lé\protecﬂive

cuit. If thig is

/
PrtFective devices may be used also for switching and cgaﬁopurposes in normal

No|protective device is needed to protect the main batter)&ring from the battery termina

the

city for inrush-currgnt,

| to

B.19.101 @tery-operated machines and their electrical components shall be capable| of

bei
savF
N\

g ied at 0,7 times the voltage of a fully charged battery without impairing
uirements of this standard.

the

Compliance is checked by operation of all functions by testing at 70 % of the voltage of a
fully charged battery in cases when this may impair the safety requirements of this

standard.

21 Mechanical strength

B.21.1 In the first paragraph of the test specification, replace 0,5 J by 1,0 J.
22 Construction

B.22.3 Replace all entries of "42,4 V" by “hazardous voltage”.
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Add the following text after the sixth paragraph of the test specification:

NOTE 101 Appliances according to this standard are not regarded as being intended to be installed in an area

ope

n to the public.

NOTE 102 During this test, two test probes are applied simultaneously.

B.22.4 Replace all entries of "42,4 V" by “hazardous voltage”.

De

Ad

NO
ope|

NO

B.32.5 Replace "42,4 V" by “hazardous voltage”.

B.32.101 Battery charging circuitry within a separate enclosure $J5(311<0be constructed so that

lete the penultimate paragraph.

/ the following text after the fifth paragraph of the test specification: Q
Y

[E 101 Appliances according to this standard are not regarded as being intended to be |nsta|l % an grea

h to the public.
Q‘lx

[E 102 During this test, two test probes are applied simultaneously. (1/

/\(1/

it cgn be securely fixed to a support.
Keyhole slots, hooks and similar means, without any fur means to prevent the battery
charging circuitry from being inadvertently lifted off th pport, are not considered to|be

Co

Ba

ade¢quate means for fixing the battery charging circmv Qscurely to the support.

B.32.102 For battery-operated machinesqs%condary circuits like steering and braking shall
nof rely upon the chassis for electrical cog@h

QQ

mpliance is checked by inspection.

ity

e conductors and terminations&@éll be installed so that short-circuiting is considefed

unlfkely to occur. \O

Cirguits for lighting or sign LK may be installed with single-pole wiring and using the bodly if
sug¢h circuits are firmly is d from circuits of operational functions.

Compliance is chec@)y inspection.

B.32.103 Th itteries of battery-operated machines shall be located in a compartment
separated components liable to produce sparks, open flames, electric arcs or glowjing
obj

shall

corn@

e that no explosive atmosphere can build up in the area of spark produging

ects mum surface temperature 300 °C). If this is not the case, adequate ventilafion
@r
nts.

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

em

ergency switching.

Compliance is checked by inspection.

B.22.104 Battery-operated machines shall not cause a hydrogen gas explosion risk during
charging of batteries. This requirement is met by the following:

all power-consuming circuits shall be positively interrupted, or

batteries, except those which produce no hydrogen or other explosive gases, such as gel
batteries, shall have all-pole disconnection from all power consuming circuits either by
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Q
B.32.105 It shall not be possible to drive battery-operated machines rﬂrg charging| of
bafteries, except those with built-in battery chargers with power supplﬂ ction.
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a changeover switch or by disconnecting the plug that connects the battery to the
machine, or

battery compartments, except those in machines which contain only batteries that do not
produce hydrogen or other explosive gases, shall have ventilation openings that comply
with the size requirements of IEC 62485-3:2014, Subclause 6.6.2. The minimum safety
distances in the close vicinity of the battery according to IEC 62485-3:2014, Subclause 6.5
are not relevant. The air inlet and outlet shall be located at a location to create best
conditions for exchange of air, taking into account that the hydrogen-air gas mixture is
lighter than air.

to

rate the machine when mains connected.

QY
q/'\

mpliance is checked by inspection, calculation and by manual test.

v

Compliance is checked by inspection. 0.) 1

o
NOTE This requirement is considered to be fulfilled by the requirements of B.@ 04.
B.22.106 Machines with batteries shall be designed in a way that electrolyte leakdge
from the battery does not impair compliance with this steﬁq rd; in particular there shall be|no
trage of electrolyte on insulation that reduces clear nées or creepage distances below fhe
vallies specified in Clause 29. Q
Th¢ battery housing shall be designed an%@ﬁstructed in such a way as to prevent fhe
electrolyte being ejected on to the operat nd to avoid the accumulation of vapourq in
plages occupied by operators. Q8
Co

ins

Co

reduce the

Co

24

24.

B.32.107 Appliances having ’ég?s of BLV construction shall be constructed so that fhe

requirements for double i@ ation or reinforced insulation.

B.32.108 Cur&%t—carrying parts shall be recessed from the face of a battery connectof to

mpliance is checked by inspectio&\@nd measurement.
llation between parts rating at BLV and other live parts complies with fhe
mpliance is chec@&y inspection and measurement.

ibility of shorting.

*np/i@% is checked by inspection.

components

1.3 Addition:

Switches for frequent operation are for example the main power switch if the main circuit is
not also controlled by an OPC and the OPC (operator presence control) shall be tested for

50

25

25.

000 cycles of operation instead of 10 000.
Supply connection and external flexible cords

13 Addition:
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An additional lining or bushing is not necessary for interconnection cords in class lll
appliances or class lll constructions, or BLV constructions that do not contain live parts.

Figures
Figure B.1 (2 of 2)
Addition of a new entry:

g)
3\
Built-in charger: Q}’
a

Tested to IEC 60335-2-29 taking into account 5.1

Appliance: (T:l/
Tested to the main part of the standardlv;w\le operated by or
charged by mains or renewable energy Source

IEC Tested to normative Annex @en operated on battery powef
C.,
N
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Annex L
(informative)

Guidance for the measurement of clearances and creepage distances
Figure L.1 — Sequence for the determination of clearances

Modification:

Replace "Class I, I, Ill appliances", by "Class I, Il, 1ll, or BLV appliances".
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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);

— [Fortland blast turnace cement.

The fine and coarse aggregate shall consist of either naturally occurring materials, crashed or
ungrushed, or alternatively of coarse aggregate to meet the following requirements:

— [10 % fines test: not less than 10 tons;

— |flakeness index: not more than 35 %.

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

The total sulphate content of the concrete mix shall not exceed 4/0y% as SO3 by weight of the
cement. The sulphate of the cement shall be calculated from,.the’known sulphate contentg of
thel cement, aggregates (where applicable) and pulverised fuelash, as determined by tests

The slabs may be made by any process. The escape of the finer particles of mortar during the
prgcess of manufacture shall be prevented as farias practicable. A slab described |as
"pressed" shall only be made by employing a préssure of not less than 7 MN/m2 over fhe
enfire surface.

After casting, the slabs shall be stored so~as to prevent undue loss of moisture, particularly
duling the early stages of curing.

Slgbs shall be manufactured to the foellowing size: 65 mm x 600 mm x 750 mm.

The¢ maximum deviation fromca 750 mm straight edge placed in any position on the wearjng
surfface shall not exceed 2‘mm. There shall be no special preparation for smoothing of the fest
sunface. The slab 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)

BB.1 Containers

BB
Co

Pip
wh

++—General

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

e fittings and accessories on containers shall be protected against mechanical damage
bn used as specified by the manufacturer.

Th

fuel take-off on the container shall be equipped with an easily and quickly accessiple

majnually operated valve. The position and method of operation of this/valve shall be clearly

mafked on the outside of the machine, near the valve or on each remoyvable container.

It
an
vay

If ¢
at
allg

Co

hall be mechanically ensured that the fuel take-off is in aAiquid form unless the contaiper
engine are specially equipped for a direct vapour withdrawal. In this case, the dinect
our withdrawal shall also be mechanically ensured.

ontainers are installed in a compartment, this compartment shall have permanent openifpgs
he bottom. The total surface area of these ventilation openings shall be at least 200 dm?
wing adequate ventilation to the outside atmosphere and without risk to the operator.

htainers shall be positioned in such aCway that they are not exposed to the damagfng

de
30
Cirg

Co
abi

Co

oufside the plan.iew outline of the machine.

med to be met if the distance between the container and the exhaust system is at lefast
mm or if a suitable heat shield"is fitted which shall not inhibit ventilation under any
umstances.

efficts of heat, particularly heat from the engine and the exhaust system. This requirement is

htainers shall be fitted onvthe machine in such a way that they are not unduly exposed to
asion or shock nor to the corrosive action of the products handled by the machine.

htainers and their.connections shall be installed in such a way that there are no projectipns

If

thel mainscontainer.

B

n additional container is carried on the machine, it shall be secured in the same mannerf as

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 shall be piped to atmosphere. The gas shall be led away safely outside of
the motor compartment.

Containers It shall not be possible to—befilled fill containers more than 80 % of the
container capacity. Where containers are fitted inside compartments of machines, the
discharge side of any maximum level indicating device which relies on bleeding gas to
atmosphere shall terminate at a readily visible position on the outside of the machine.
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BB

Maximum level indicating devices which rely on bleeding to atmosphere shall be designed
so that the bleed hole is not larger than 1,5 mm in diameter and also so that the parts of
the device cannot be completely withdrawn in normal gauging operations.

Maximum liquid level devices shall be suitable for the LPG in use, indicate the maximum
product level and shall not vent to atmosphere.

1.3 Removable containers

Removable containers shall be secured on the machine in such a way that only intentional
release is possible.

Wh
the

Re
on

the)
wh

BB

An
wit
the]
Fo
by

cafl
the

Ex
cof

BE

Co

en containers are removable, their fastenings shall permit easy handling and checking of
installation after the exchange of containers.

movable containers which incorporate a safety pressure relief valve shall be(s0”positioned
the machine that the safety pressure relief valve opening is always in communication with
vapour space at the top of the container. This may be accomplished/by7an indexing jpin
ch positions the container when the container is properly installed.

.1.4 LP-gas container bracket load test

LP-gas fuel container shall be secured in place on the- vehicle in a manner that will
nstand, without visible permanent deformation, loadings ify'any direction equal to four tinpes
filled weight of the container.

this test, the container is to be empty of fuel andyis to be secured in the manner covefed
the manufacturer’s instructions. Loadings aré/to be applied in any convenient manher
able of being measured by gauges or weights. The load shall be applied in no less than
six directions shown Figure BB.101, as applicable to the design.

ception: When a design incorporates a swing-out, swing-down, or other simjlar
struction, the load directions shall be adjusted accordingly to demonstrate compliance.

.2 LPG piping and hoses

hnecting 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

foll

DWS.

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.oF the exhaust system.

Fully Jrigid pipes shall not be used for connecting the container to equipment on the

engine.

A cast fitting shall not be employed for either piping or tubing.

A fuel line shall be supported to reduce the likelihood of chafing and to maintain at least a
50 mm clearance from exhaust- and electrical-system parts.

Flexible hose passing through sheet metal shall be installed to reduce the likelihood of
hose abrasion, such as by use of clamps and grommets.

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.

Burst test requirements are considered to be met if the wall thickness is-minimum at least

1,2

5 mm for steel and 0,81 mm for annealed copper.
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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.

Excessive pressure shall be avoided in any section of pipe work containing LPG in liquid form
between two shut-off valves which may be closed; e.g. a pressure relief valve or other
sui{able means may be used it necessary. The gas shall be led away safely outside of the
mofor compartment.

Aluminium piping shall not be used in LPG lines.
Hoge lengths shall be as short as practical.

Prgssure unions and joints above 0,1 MPa shall be made of metal exeept'for any constrained
sedling washers.

BB.3 Equipment

The supply of gas shall be automatically cut off when the~engine stops irrespective of whether
or pot the ignition system has been switched off.

For multi-fuel applications, the system shall be ‘designed to avoid the possibility of LPG
enrring any other fuel container, and to shut @ffreach fuel source before the alternative ong¢ is
op¢ned.

If the machine is equipped with two or-more containers to supply fuel, they shall be connected
via| a multiway valve, or other suitable means, so that LPG can only be drawn from ¢ne
container at a time. The use of twoyor more containers at the same time shall not be possibje.

Safety pressure relief valves: or liquid level indicators shall be installed in such a way that they
cannot discharge in the direction of the operator or onto machine components which may|be
a spurce of ignition.

Allffuel system components shall be firmly secured to the machine.
Prgssure redicing valves shall be readily accessible for inspection and maintenance.

Eath vaporizer shall be marked with the design working pressure in either kPa or MPa.

A vaporizer shall not be equipped with a fusible plug.

An automatic shutoff valve shall permit the back flow of fuel from a vaporizer in the event of a
pressure build-up in the vaporizer.

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 machine 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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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).

NO

21

24H€C-201 CC.21.201 A dynamic type test shall be carried out on a guard“fitted td

cle
at
wh

The¢ test is made to determine the resistance to permanent deflgetion of the portion of
ovérhead guard under which the operator sits.

Thi
obj

Co

Th
of
cof

Th

pa
tes

On
Sed
the
cer
ver

NO

gudard whenstriking.

Aft

E 1 Additional subclauses and notes in this annex are numbered starting with 201.

Mechanical strength

aning machine for which it has been designed. Alternatively, the guard may be mounted
st chassis provided that the mounting is the same as that on the cléaning machine
ch it is designed.

ect under the mentioned conditions.
mpliance is checked by the following tests.

b test object shall be a mass of 20 kg having a square striking face with a side dimens
BO0O mm. The striking face shall be of oak’wood or similar density, at last 50 mm thick,
ners and edges shall be radiused to 10.mm to 15 mm.

allel to the top of the overheadyguard, so as not to strike with a corner or edge. Drop
f object 5 times from a height of 1,5 m.

e of the drops shall besfrom a point with the centre of the test object vertically above
t index point of thevoperator’s seat in accordance with ISO 5353 and, if applicable, W
seat at its midpoint of adjustment. The other 4 drops shall be made from points with

tically above'the seat index point of the operator’s seat.

[E It is\recognized that in some positions, a portion of the test object can overlap the edge of the overh

on
for

the

p overhead guard and its mountings shall be capable ofWithstanding the impact of the fest

jon
the

p test object shall be positioned\to drop in free fall with the striking face approximately

fhe

the
ith
the

tre of the test (©bject randomly spaced on a 600 mm diameter circle, the centre of which is

ead

cal

br. the test, the guard shall show no fracture, separation of parts or permanent vert

de

ormation exceeding 20 mm, measured on the underside or the guard within a 600

nm

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—22-CC-201-3 CC.22.201.3 (such as wire mesh cloth, toughened

gla

22

22.€C-2014 CC.22.201.1

ss, transparent panel, etc.) shall be ignored. See also Figure CC.2 and Figure CC.3.

Construction

The overhead guard shall extend the operator when he/she is in

the operating place, operating the controls as provided by the cleaning machine manufacturer.
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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 guard onto a horizontal plane
(see Figure CC.1). No account is taken of the parking brake in its “off” position.

Protection of the operator’s legs and feet is regarded as satisfactory if the distance, vertically
projected onto a horizontal plane, between the front of the overhead guard and the rear of the
forward structure of the chassis providing the protection, does not exceed 150 mm
(see Figure CC.1).

Compliance is checked by inspection and measurements.

22/€C-2014.2 CC.22.201.2 The guard shall be constructed in a manner that does pot
intgrfere with good visibility.

Compliance is checked by inspection.

22JCC-2013 CC.22.201.3 Openings in the top of the overhead guard shall not exce¢ed
150 mm in one of the two dimensions; i.e. width or length.

Compliance is checked by inspection and measurements.

Dimensions in millime}res

L4450,

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

2600
Cc
_____ L X __
— i e :
: A
o
[ «
i
A I B
|
\ gt
D
IEC
Key
A Peformation limiting line
B peformed underside
C measuring area of deformation
D Fentre of the operator’'s standing position or seat index point with the- seat, if applicable, at its midpoint of
hdjustment
Figure CC.2 — Admissible deformation when the
overhead guard is supported at all sides
Dimensions in millimefres
< 2600 -
C
& __ __,._L,,l.._
Y I[ . 1
/ 7 —— —
i T
A ] B
D IEC
Key
Heformation limiting line

deformed underside

measuring area of deformation

O O w >

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


https://iecnorm.com/api/?name=ad47bd2154a0fe5001695ab2161c6060

- 74 - IEC 60335-2-72:2021 RLV © IEC 2021

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

le

1S
bag
cof

Thi

DD

DD\

The¢ emission sound pressure level is measured in accordancé with ISO 11201, grade 2.

Thy

ang

DD

achieved hy npplying measures at source to control noise: see for exam
D/TR 11688-1. The success of the applied noise reduction measures is assessed on
is of the actual noise emission values in relation to other machines of the same type W
hparable non-acoustical technical data.

e major sound sources of floor-treatment machines are: motors, fan, brushes) pads.

.2 Noise test code

21 Emission sound pressure level determination

b microphone is placed for
walk-behind machines at a distance of 0,40 m4 0,025 m behind the handle at a heigh
1,55 m £ 0,075 m,

ride-on machines with an operator platformrat a distance of 0,40 m + 0,025 m behind
handle (from the central axis of a (steering wheel, if applicable) at a height
1,55 m £ 0,075 m above the operatorplatform,

ride-on machines with an operator seat 0,80 m + 0,05 m above the middle of the s
plane,

machines with sit-on sulkies 0,80 m = 0,05 m above the middle of the seat plane,

machines with stand-on sulkies at a distance of 0,40 m £ 0,025 m behind the handle g
height of 1,55 m + 0,075)m above the operator platform,

directed towards to.the geometrical centre of the machine.

.2.2  Sound power level determination

Th

mepsurement surface with a nine microphone arrangement. The sound power level can

soundpower level is measured in accordance with ISO 3744, applying the parallelepig

the
ith

of

the
of

pat

ed
be

mepsured" alternatively for all machines, except outdoor sweeping machines, in accordance

wit

IS® 3743-1 if a suitable hard-walled test room is available, or with ISO 9614-2.

DD

.2.3 Operating conditions

The operating condition shall be identical for the determination for both sound power and
emission sound pressure level at the specified positions. The machine shall be operated while
loaded to the GVW rating. The machine shall be operated for at least 10 min before the
measurements.
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The machines shall be tested in a stationary position with the traction drive off. The engines
and auxiliary units operate at the speed provided by the manufacturer for the operation of the
working equipment. The cleaning head operates at its highest speed; it is not in contact with
the ground. The suction system (if applicable) operates at its maximum suction power with the
distance between ground and mouth of the suction system not exceeding 25 mm. The
machine shall be placed on a surface in accordance with 3.1.9.101 to 3.1.9.103, as
applicable. The measurement time shall be at least 15 s.

DD.2.4 Measurement uncertainties

A g d fetor Hoth o weig
sol nd power Ievel determlned accordlng to 1ISO 3744 or ISO 3743 1, and the A-weighted
emjssion sound pressure level determined according to ISO 11201, grade 2.

DD.2.5 Information to be recorded
The¢ information to be recorded covers all of the technical requirements,‘of.-this noise fest

code. Any deviations from this noise test code or from the basic standards upon which if is
baged are to be recorded together with the technical justification for such ldeviations.

DD[2.6 Information to be reported

The¢ information to be included in the test report is at least that which the manufactyrer
requires for a noise emission declaration or the operatofr.requires to verify the declafed
valpes.

DD.2.7 Declaration and verification of noise emission values

The¢ declaration of the emission sound pressuré level shall be made as a dual-number ngise
emjssion declaration and shall declare thg noise emission value L,, and the respeciive
ungertainty K,5. The emission value shall'be given where it exceeds 70 dB(A). Where ihis
valpe does not exceed 70 dB(A), this fact may be stated in place of the emission value and
ungertainty, e.g. by declaring LpA < 704dB(A).

The sound power level shall bg given as a single value declaration, declaring the sum of LA
ang the respective uncertaiaty Kyya, where the emission sound pressure level excegds
80 |dB(A).

For both, the declaration of the emission sound pressure level and the sound power level, the
ungertainty K 5 and Ky shall be calculated in accordance with ISO 4871.

Altgrnativelyif*a minimum sample size of n =5 is measured with at least 9 microphones
simultaneously, both the uncertainty K, and Ky, may be determined as followy if
mejasurement is done with enhanced accuracy at an ambient temperature of 20 ° + 10 °C.

NOTEX Where the uncertainty is not calculated in accordance with the given standards or procedure. K, land

Ka are usually expected to be 3 dB.

KpA = KWA = 1,5'01
with
— the total standard deviation oy =\la|% +o,§ ,

— the standard deviation of reproducibility oy = \/O'RO +00mC ,

— and the standard deviation of production op which has to be assumed for later (mass-)
production.
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Values for og may be estimated to og = 0,5 dB, if the environment correction K, (according to
ISO 11201 and I1SO 3744, see DD.2.1 and DD.2.2) is determined using a calibrated reference
sound source (measurement 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 oz = 0,5 dB as proposed here cannot be achieved. Correction of K,
needs a lot of experience and comparison-measurements at optimal conditions.

The value for op shall be calculated individually from the measurement results of at least the
first 5 machines produced after determination of s, for a sample size of n =2 5 machines.
Because the production variation may change under later production conditions, it is
recommended to calculate op as follows:

0'p=SF~Sp

The necessary size of the safety factor SF depends on the relation between s,.and or as well
as pn the sample size n as shown in Table DD.1.

Table DD.1 — Determination of uncertainty

n SpSO'R Sp>0'R
5to7 1,3 1,5
8to 12 1,2 1,3
13 to 19 1,0 1,1
> 20 1,0 1,0

The noise declaration shall state that the<noise emission values have been obtaiged
acgording to the given standard or procedure. The noise declaration shall indicate clearly
which standard or procedure was used regarding measurement as well as statistical
calpulation.

If Windertaken, verification shallkbe conducted according to ISO 4871 by using the same
mojunting, installation and opétating conditions as those used for the initial determination| of
thel noise emission values,
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Annex EE
(informative)

Emission of vibration

EE.1 Reduction of vibration

The machlne shall be deS|gned and constructed in such a way that nsks resultmg fr

om

! of
technical progress and the avallab|l|ty of means of reducmg V|brat|on in partlcular at the
soyrce
The handles of walk-behind machines shall be designed and constructed in such|a way ag to

the| vibrations and shocks transmitted to the whole body of the operator to the lowest I¢
that is reasonably possible. The seat and platform mountings shall’withstand all stresseg
which they can be subjected.

NOTE The main sources causing vibration are the

— |unbalanced moving parts;

— |impact in gears, bearings and other mechanisms;

— |interaction between operator, machine and material being_ worked;

— |working surface, travelling speed, tyre pressure.
EE.2 Information on vibration emission

The instructions shall give the following information:

— |for all machines: the vibration total value to which the hand-arm system is subject
measured in accordance. Wwith ISO 5349-1 for arm vibrations, the machine being suppl
at rated power input 0rjat the maximum rated power input for machines with a rangg

2,5 m/s2, this factimay be stated in place of the emission value and uncertainty, e.g.
declaring ay, <,2)5/m/s?;

vel
to

ed,
ied
of

power, if the vibration total value exceeds 2,5 m/s2. Where this value does not exce¢ed

by

— |additionally, ‘for ride-on machines and walk-behind machines with sulky: the high

inputiand operated under normal operation, if the highest root mean square valu

st

root mean’square value of weighted acceleration to which the whole body is subjected,
measured 'in accordance with ISO 2631-1, the machine being supplied at rated power

of

weighted acceleration exceeds 0,5 m/s2. Where this value does not exceed 0,5 m/s2, 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.

Regarding operating conditions during measurement and the methods used for measurement,

the reference of the standard applied (IEC 60335-2-72)-must shall be specified. The mach
shall be operated while loaded to the GVW rating.

ine
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-72: Particular requirements for floor treatment machines
" ithotttracti trive—f o

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC-is to pron|
nternational co-operation on all questions concerning standardization in the electrical and) electronic fields
his end and in addition to other activities, IEC publishes International Standards, Techhical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance with conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;-as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical¥committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for intérnational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts aré.made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC_National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible irUtheir national and regional publications. Any diverge
between any IEC Publication and the corresponding national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation“of conformity. Independent certification bodies provide confor
bssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
Eervices carried out by independent‘certification bodies.

All users should ensure that they-have the latest edition of this publication.

No liability shall attach to IEC jor its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any _nature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out~of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn-to the Normative references cited in this publication. Use of the referenced publication
ndispensable)far the correct application of this publication.

Attention (is Jdrawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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60335-2-72 has been prepared by subcommittee 61J: Electrical motor-operated clean|i

ing

apptiancesfor ctommerciat—use, of tTECtechmicattommittee—6t—Safety of househotd—and

similar electrical appliances. It is an International Standard.

Thi
tec

s fifth edition cancels and replaces the fourth edition published in 2016. It constitutes a

hnical revision.

This edition includes the following significant technical changes with respect to the previous
edition (minor changes are not listed):

editorial and technical alignment with IEC 60335-1:2020;

rearrangement of subclauses to consistent numbering 22.101 to 22.113.
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The text of this International Standard is based on the following documents:

CDV Report on voting
61J/738/CDV 61J/744A/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
acgordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplemg
avgilable at www.iec.ch/members_experts/refdocs. The main document types developed
IEQ are described in greater detail at www.iec.ch/standardsdev/publications.

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and

am

NO

endments. It was established on the basis of the sixth edition (2020) of that standard.

[E 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as
convert that publication into the IEC standard: Particular_requirements for floor treatmgent

mal

Wh
as

chines with or without traction drive, for commercial use.

far as is reasonable. When this standard states/“addition”, “modification” or “replaceme

thel relevant text in Part 1 is to be adapted accordingly.

NO

NO
org
whi
revi

It ig

[E 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 invalve notes in Part 1, they are numbered starting from 101, inclu
those in a replaced clause or subclause;

additional annexes are lettered AA, BB, etc.
[E 3 The following print types\are used:
requirements: in roman type;

test specificationsXin italic type;
notes: in small roman type.

[E 4 The atiention of National Committees is drawn to the fact that equipment manufacturers and teg
hnizations/may need a transitional period following publication of a new, amended or revised IEC publicatio
h to make-products in accordance with the new requirements and to equip themselves for conducting ne
sed tests.

in
nt,

its

to

en a particular subclause of Part 1 is not mentighed in this part 2, that subclause applies

nt”,

ling

ting
hin
or

the”recommendation of the committee that the content of this publication be adopted for implementation

nati

onally not earlier than T2 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

Annex AA: The CO-emission of LPG driven machines, intended to be used indoors, has to comply with
value specified in Annex BB. The result shall be documented (Germany).

the

Annex BB: For machines intended to be used indoors, except single cylinder engines, the exhaust gas shall

not contain more than 0,1 % volume of carbon monoxide (CO). If adjustments are necessary, the adjus

ting

means shall be easily accessible. The measurement shall be carried out with a warm engine, idling, using

98 % propane. The revolution speed of the engine shall be documented (Germany).

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 IEC 60335 series, under the general title: Household and similar
electrical appliances — Safety, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicatés-thaf it
cgntains colours which are considered to be useful for the correct understanding of its
cogntents. Users should therefore print this document using a colour printer.
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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 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 phenomena can affect the safe operation of appliances.

Thi
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An
in

the
wit

s standard takes into account the requirements of IEC 60364 as far as possibleyso t

thelre is compatibility with the wiring rules when the appliance is connected to,the supply

ns. However, national wiring rules may differ.

n appliance within the scope of this standard also incorporates functions|that are cove
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,

ount.

en a part 2 standard does not include additional requirements) to cover hazards dealt W
Part 1, Part 1 applies.

[E 1 This means that the technical committees responsible for the'part 2 standards have determined that
necessary to specify particular requirements for the appliance in question over and above the gen|
irements.

s standard is a product family standard dealing with the safety of appliances and ta
cedence over horizontal and generic standards covering the same subject.

[E 2 Horizontal and generic standards covering a hazard are not applicable since they have been taken
sideration when developing the general and~particular requirements for the IEC 60335 series of standards.

13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards.

e other features that impair the level of safety covered by these requirements.

appliance employing materials or having forms of construction differing from those detai
he requirements) of this standard may be examined and tested according to the inten

h the standard.

hat

red
as

as is reasonable. If applicable, the influence of one function on,the’ other is taken ipto

th

it is
eral

es

into
For

mple, in the case of temperature requirenients for surfaces on many appliances, generic standards, such} as

appliance that complies wijth-the text of this standard will not necessarily be considered to
hply with the safety pripciples of the standard if, when examined and tested, it is found to

led
of

requirements and, if found to be substantially equivalent, may be considered to comply
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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

Thi

Thi

Scope
s clause of Part 1 is replaced by the following.
s part of IEC 60335 deals with the safety of powered ride-on and powered-walk-beh
machines intended for commercial indoor or outdoor use for the following applications:
sweeping,
scrubbing,

wet or dry pick-up,

polishing,

application of wax, sealing products and powder-based dé&tergents,
shampooing

of floors.

Theése machines have a cleaning motion whichvis more linear than lateral or periodic.

NO
than

NO
cont

Th
arg

[E 101 By contrast, the cleaning motion of.machines covered by IEC 60335-2-67 is more lateral or peri
linear.

[E 102 This standard applies to~machines for commercial use. The following list, although
prehensive, gives an indication of loeations that are included in the scope:

public use areas such as hotels{ schools, hospitals;

industrial locations, for example factories and manufacturing shops;

retail outlets, for example shops and supermarkets;

business premises, (for example offices and banks;

all uses other than-normal housekeeping purposes.

covered:

intermal combustion engines,

480 V for other appliances,

battery-operated machines.

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

This standard does not apply to

floor treatment appliances for household use (IEC 60335-2-10);
floor treatment machines for commercial use (IEC 60335-2-67);

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

nd

bdic

not

bse machines may be equipped with a traction drive system. The following power systgms

TS powered motors up toa ratedvottage of 250~V for singte-phaseapptiances—and

wet and dry vacuum cleaners, including power brush, for commercial use

(IEC 60335-2-69);
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NOTE 103 IEC 60335-2-67, IEC 60335-2-68 and IEC 60335-2-69 cover only machines without traction drive.
— road sweepers;

NOTE 104 In Europe, EN 13019 covers road sweepers.

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

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

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

— machines designed for picking up hazardous dusts (as defined in IEC 60335-2-69),
inflammable substances, or glowing particles;

— |machines designed for use in vehicles or on board of ships or aircraft.

NOTE 105 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
national health authorities, the national authorities responsible for the protection of labour,.the ‘hational whter
supply authorities and similar authorities;

— |ride-on machines designed for transport over public roads can be subject to additional requirements (e.g.
lighting, license plate etc.).

NOTE 106 Requirements for fuel-cells are under consideration.
2 | Normative references

Thils clause of Part 1 is applicable except as follows.
Ad{lition:

IEQ 62061, Safety of machinery — Functional safety of safety-related control systems

IEQ 62485-3:2014, Safety requirements forrsecondary batteries and battery installations —
Part 3: Traction batteries

IEQ TS 62885-1, Surface cleaning appliances — Part 1: General requirements on test materfal
ang test equipment

ISQ 3411, Earth moving machinery — Physical dimensions of operators and minimum operagtor
space envelope

ISQ 5353, Earth-moving machinery, and tractors and machinery for agriculture and forestry —
Seat index point

ISQ 6344-2~Coated abrasives — Grain size analysis — Part 2: Determination of grain Size
disfribution.of macrogrits P12 to P220

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

ISO 13857:2019, 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

Replacement:

IEC 60068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat,
steady state
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3 Terms and definitions
This clause of Part 1 is applicable except as follows.

3.1.9 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 or the highest obtainable load of
all [particular Toads of the various funciions that can be operaied at the same fime] in
acgordance with the manufacturer’s instructions. For machines provided with a seat of|an
operator platform, a mass of 75 kg secured in position at the appropriate height is/used to
simulate the operator in the most unfavourable position. Internal combustion engine driyen
mafhines are operated with the fuel specified by the manufacturer except where otherwise
stated in this standard.

Opgrational functions include all treatment and driving functions.
Opgration of the machine under following conditions:

— |the battery is charged, the battery being initially discharged:to such an extent that the
appliance cannot operate;

— |if possible, the appliance is supplied from the supply mains through its standalone battery
charger, the battery being initially discharged to suchyan extent that the appliance canpot
operate. The appliance is operated as specified indthe main part of this standard;

— |if possible, built-in battery chargers are connéected to the circuit of Figure 107. The
variable resistor is adjusted so that the current in the circuit is the rated DC output
current when the battery charger is supplied at rated voltage. When the charging current
is controlled by the state of charge of the battery, the variable resistor and the capacijtor
are replaced by a discharged battery ‘of the type and having the largest capacity specified
in the instructions.

— |if the appliance incorporates inductive coupling between two parts that are detachaple
from each other, the appliancé)is supplied from the supply mains with the detachable part
removed.

Thé normal operation related to the operational functions is specified in 3.1.9.101] to
3.1.9.103:

3.19.101 Scrubbingyand sweeping machines are operated on a surface of hydraulicglly
prgssed concreté_paving slabs (see normative 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 flooring surfaces are considered to be suitable for establishing normal
operation. The peak of input occurring during the drying process of the chemical applied to
treat the surface is not taken as normal operation but is averaged by extending
measurements over a period of at least 10 min.

3.1.9.103 Carpet shampooers are operated on a test surface consisting of a carpet, in
accordance with IEC TS 62885-1, the carpet being fastened to the floor.

Prior to testing, the brush of the shampooing machine is conditioned by operating it for 15 min
on a clean, dry concrete surface. After running on the concrete surface, the brush is
immersed in a shampoo solution for at least 30 min.

The solution tank is filled and the machine is operated over a period of 10 min.
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3.6.9 Addition:

Note 101 to entry: Sets of batteries are regarded as a single battery if they require tools to disconnect
individual battery interconnections.

3.101
traction drive
system used to propel the machine, e.g. by powered wheels

Note 1 to entry: Traction by the effect of rotating brushes is not included.

the

3.1/02

walk-behind machine
machine with or without a traction drive designed to be controlled by the operator/walk
behind the machine

sulky (trailer)

removable trailing seat or stand-on platform with wheels or skids designed to carry
operator in a sitting or standing position, while controlling a walk-behind machine v
tragtion drive

3.1|05
wel cleaning machine
magchine for applying and sucking up liquids

3.1/06
water-suction cleaning machine
malchine for sucking up liquids

3.107
mdtorized cleaning head

ing

an
ith

hapd-held or hand:guided cleaning device connected to the machine, with an integrated

elefctrical motor

Notg 1 to entry:\“The main cleaning head permanently attached is not regarded as a motorized cleaning head

3.1/08
hoppet

totn e + tor il A in
CO nanicr tv oturc YvIiLARTU Uy

3.109
parking brake

means, actuated by the operator in the normal operating position, to prevent a stationary

machine from moving

3.110

service brake

means for decelerating and stopping a machine, with a traction drive, from its ground tra
speed

vel
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1
erator presence control

OPC
control device that automatically interrupts the power, e.g. to a drive or an engine, when the

operator's actuating force is removed

Note 1 to entry: Such devices can be, for example, continuous action controls ("hold-to-run" controls) or seat
switches.

3.112

guard

patlt of the machine specifically designed to provide protection by means of a physical batr|er,
sugh as, for example, a casing, a shield, a cover, a screen, a door, an enclosure or _a _fen
othler parts of the machine that fulfil a primarily operational function, such as, for example,

fra

me of the machine, may also fulfil a protective function but are not referred to as'guards

ce;
the

Notg 1 to entry: Three main kinds of guards can be distinguished: fixed guards, interlocking moveable gugrds

and| adjustable guards. Interlocking movable guards are required where frequent access is\envisaged, while f
guards can be used where frequent access is not envisaged.

3.1

pe
foll

majntenance on the machine

3.1

grgss vehicle weight

G

Not

3.1

test solution

sol

sodium sulphate in each 8 | of'water

Not

3.1

leviel surface

pla

3.1

slape

inc

3.1

opI rator

mzmlmum allowable fully laden weight of the machine and its payload, as ready for use

13

son in direct physical contact with the machine and perferming one or more of
pwing tasks: installing, operating, adjusting, cleaning( ymoving, or performing u

14

e 1 to entry:  See 5.102 for further test conditiens:

15

Lition which consists of 20 g0f)NaCl and 1 ml of a solution of 28 % by mass of dode

e 1 to entry:  The chemical designation of dodecyl sodium sulphate is C,,H,;NaSO,.

16

he with a gradient up to and including 2 %

17

inéd plane with a gradient greater than 2 % but not exceeding 20 %

xed

the
ser

cyl

18

maximum cleaning gradeability
maximum gradient according to manufacturer's instruction and as indicated on the machine,

on

3.1

which the machine can be used safely for cleaning purposes

19

maximum transport gradeability
maximum gradient according to manufacturer's instruction, on which the machine can be used
safely for transport purposes
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3.120

bui

It-in charger

charger mounted on or into the machine and designed to operate only on or into the machine

Note 1 to entry: Built-in battery chargers can also be called on-board chargers.

3.1

21

built-in charger with power supply function
component intended to provide power for charging, operation or both

3.1

commercial use

n
—

intgnded use of machines covered by this standard, i.e. not intended for normal housekeepjing

pu

l.e

Not

3.1
baf
BL

baftery-supplied floating DC working voltage in the'range of >42 V and <60 V

Ba
reg

Not

3.1
ha3

poses by private persons but which may be a source of danger to the public
in particular that

the machines may be used by cleaning contractors, cleaning staff, etc.;

they are used in commercial or public premises (i.e. offices, shops, hotels, hospitals,
schools, etc.) or in industrial (plants etc.) and light indGstrial (workshops efc.)
environments.

e 1 to entry: Commercial use is also called professional use.
23

tery low voltage

vV

teries of BLV systems may be charged with voltages up to 75 V DC. All voltages pre

arded as DC if the peak-to-peak value does not exceed 10 % of the average value.
b 1 to entry: BLV is not considered to be of'class I, class Il, or class Ill.

24

rardous voltage

vol
pe

3.1]25
battery connector

plu

age between parts having-an average value exceeding 60 V DC or 42 V peak when fthe
k-to-peak ripple exceeds 10 % of the average value

connecting, system applied for the connection of the battery either with the charging

syqtem, or with-the machine, which can be engaged and disengaged without the use of any

todls

3.126

BL

insulation

insulation applied to Tive parts to provide basic protection against eleciric shock and which is

ide

3.1

ntical with basic insulation in the voltage range defined by BLV

27

rated DC output voltage
output voltage assigned to the battery charger by the manufacturer

3.1

28

rated DC output current
output current assigned to the battery charger by the manufacturer
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4 General requirement
This clause of Part 1 is applicable except as follows:
Replacement of the first paragraph by the following:

Machines shall be constructed so that they function safely so as to cause no danger to
persons or surroundings during normal use, even in the event of carelessness, and during
installation, adjusting, maintenance, cleaning, repairing or transportation.

Addition:

Forr the purposes of this standard, the term ‘appliance’ as used in Part 1 is to be read|as
machine’.

5 | General conditions for the tests
Thils clause of Part 1 is applicable except as follows.
5.8.1 Addition:

WHen measuring voltage, the peak value of any superimposed ripple exceeding 10 % of fhe
average value shall be included. Transient voltages “are ignored, such as a temporary
incfease of voltage, for example after the battery is disconnected from the charging circuit.

5.1[7 Modification:

Bujlt-in chargers in compliance with IEG60335-2-29 do not need to be retested, except|for
Clguses 6, 7, 11, 15, 19 and 22.

Clguse 29 needs to be reevaluated if the pollution degree of the microenvironment for the
baftery charger is 1 or 2 unless the insulation is enclosed or located so that it is unlikely to|be
exposed to pollution due to nérmal use of the machine.

5.101 The test solution is to be stored in a cool atmosphere and used within seven days
after its preparation;

5.102 The GMW-: includes, if applicable, full clean water tanks, empty dirty water tanks (half
fulll for recycling systems), empty dust bags, hopper loaded at rated capacity, largest
redommended batteries, all options such as cords, hoses, wands, cleaning agents, brogms
andl brushes.

-
7

tUI, Wb'l.yllll'IIQ 5 ky
5.103 Liquid containers of machines for wet scrubbing and shampooing are filled to the
highest level indicated by the manufacturer.

5.104 Machines that are designed to have a sulky are tested with the sulky including the
weight of a standard operator (75 kg) or without the sulky, whichever is the most
unfavourable condition.

5.105 Combustion engine-powered machines shall be supplied with the fuel as specified by
the manufacturer, except if stated elsewhere in this standard.


https://iecnorm.com/api/?name=ad47bd2154a0fe5001695ab2161c6060

IEC 60335-2-72:2021 © IEC 2021

6 Classification

15—

This clause of Part 1 is applicable except as follows.

6.1 Replacement:

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

shock (see Table 101):

- . igs  g:
Fabtet04+—=Machime—classification

Working voltage DC

Working voltage AC

Classification
mains-supplied circuits

Classification
battery-suppliedicircu

(]

harging mode)

<|42 V (SELV) <42V (SELV) Class lll Not classified

<142 V (ELV) <42V (ELV) Class lor 1l Not, classified

>42 V and £ 60 V Class lorll BLV; special conditions
(¥75 V during apply as given in
charging mode) normative Annex B.
(BLV);

>60 V (> 75 V during >42V Class lor Il Not classified

Compliance is checked by inspection and by thesrelevant tests.

6.20 Addition:

Majins supplied and battery powered machines for indoor use intended for dry cleaning 9

shall be at least IPX0. Other machings shall be at least IPX3.

7 | Marking and instructions

This clause of Part 1 issapplicable except as follows.

7.1 Modification.

Replace the-folrth dashed item as follows:

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

ed

Addition:

Machines shall be marked in addition with the following:

— serial number, if any;

— designation of the machine and series or type, allowing the technical identification of the
product. This may be achieved by a combination of letters and/or numbers;

NOTE 101

— year of 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.

— GVW of the machine, in kg;

Designation of machine, series or type includes the model or type reference as required in Part 1.
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— the symbol indicating the maximum cleaning gradeability, with the value of x.

NOTE 103 l.e. the machine might be able to drive on a higher gradient (maximum transport gradeability). This
additional information can be given also in the instructions for 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.

7.1.101 Motorized cleaning heads shall be marked with

— [rated voltage or rated voltage range in vVoIis,

— |rated power input in watts;

— |name, trademark or identification mark of the manufacturer or responsible vendor;
— |model or type reference;

— |mass of the most usual configuration in kg.

Motorized cleaning heads for water-suction cleaning appliances, except those of class| Il

construction having a working voltage up to 24 V shall bemarked with symppol
IEC 60417-5935 (2012-09).

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

Cofnpliance is checked by inspection.

7.6 Addition:

X % 1 maximum cleaning gradeability ‘X
cf’T‘S [symbol IEC 60417-5935 motorized cleaning head for watgr-
4000 (2012-09)] suction cleaning

7.12 Modification:
Delete the first paragraph and the first warning.

Ad{ after the Nate the following new text:

NOTE 101_"AHkernative requirements for instructions in hard copy form are available in 7.12.9.

Replacement of the fourth 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 wording may be replaced by symbols ISO 7000-0434A (2004-01) and ISO 7000-0790
(2004-01).
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The instructions shall contain at least the following:

the business name and full address of the manufacturer and, if applicable, his authorized
representative;

designation 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 as the identification of the product is
ensured.

NO

the general description of the machine;

[E 102 Examples of auxiliary equipment are suction nozzles, spray bars, and lights!

the GVW of the machine in kilograms;

the transportation weight of the machine in kilograms, which includes the batteries put
excludes options (e.g. driver cabin, FOPS, second and third 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 kg);

the intended use of the machine and the auxiliary equipment as covered by the scopq of
this standard;

the meaning of the symbols used on the machine and in the instructions;

drawings, diagrams, descriptions and explanations necessary for the safe use,
maintenance and repair of the machine and for checking(its“correct functioning;

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 maching ‘meets the requirement of stability during use,
transportation, assembly, dismantling when out of service, testing or foreseeaple
breakdowns;

the procedure to be followedto prevent unsafe situations in the event of accident (¢.g.
contact with or spillage of detergents, battery acid, fuel or oil) or equipment breakddwn
(such as flat tire or component failure);

the substance of the follewing:
This machine is intended for commercial use, for example in hotels, schools, hospitals,
factories, shops} offices and rental businesses.

instructions,»shall indicate the type and frequency of inspections and maintena:l:ce

ey
the

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

precautions to be taken when changing brushes or other attachments;

information on the detergents or other liquids that may be used including the choice and
use of personal protective equipment (PPE);

essential characteristics of auxiliary equipment which may be fitted to the machine;
information regarding safe disposal of batteries;
information on the seat adjustment and related parts;

if split rims are used for pneumatic tyres, instructions shall be given for the safe change of
tyres.
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For machines having a traction drive and a GVW exceeding 100 kg, the instructions shall
also include the substance of the following:

in order to prevent unauthorized use of the machine, the power source shall be switc
off or locked, for example by removing the key of the main switch or the ignition key.

hed

For machines with a traction drive that are designed to be used on slopes, the instructions
shall also include the substance of the following:

machines left unattended shall be secured against unintentional movement.

7.1

Ins

Fo
for

fro

7.1
nof
inc

Z.9 Add the T0llowing text arter the seconda paragrapn:

tead of hard copy, electronic form can be used if the following conditions are met:

instructions on a suitable reading device shall be provided on paper or' marked on
machine,

the machine, and

the content of the electronic instructions shall be provided with-the machine.

n either:

on a suitable electronic display incorporated in thesappliance, or

on a separate electronic device provided with the appliance, or

M a provided link to a website, where they may'be viewed and/or downloaded.

2.101 The instructions shall include warnings concerning ways in which the machine s
be used, which in the experience ofithe manufacturer are likely to occur. At least, it s
ude the substance of the following‘warnings, if applicable.

WARNING Operators shall bg’adequately instructed on the use of these machines.

hopper.
WARNING This machine is for dry use only.

is provided, and/when a second person has been instructed to look after you.
CAUTION~ This machine is for indoor use only.
CAUTION This machine shall be stored indoors only.

majntenance and when replacing parts or converting the machine to another function:

instructions for unpacking, installation and enabling access to the complete safety

the

the suitable reading device shall be provided with the machine or be' necessary to opergte

non-safety related functional use, the operational manual may be provided in electrgnic

i

WARNING Always ensurethat the safety support is installed before working benepth

WARNING Do hot'inhale exhaust gas fumes. Only use indoors when adequate ventilation

A warning that the machine shall be disconnected from its power source during cleaning or

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 of the battery or by an equivalent method (disconnecting device);

e for internal combustion engine powered machines, by removing the ignition key and by

disconnecting the battery.

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.

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:
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WARNING Do not use on slopes.

Instructions for ride-on machines fitted with hazardous exposed moving side brushes shall
also include the substance of the following:

WARNING Always ensure that the warning light is switched on when the hazardous

exposed side brushes are moving.

Instructions for mains operated machines shall also include the substance of the following:

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

Instructions for ride-on machines shall also include the substance 0f ‘the following
applicable:

Instructions for internal combustion engine powered machines’ using LPG shall also incly
thel substance of the following:

Cofnpliance is checked by inspection.

7.

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

7.

NOTE The instructions canyprovide information on vibration emission as indicated in Clause EE.2.

7.

The¢ words “Original instructions” shall appear on the language version(s) verified by
manufacturen.

7.1/4 <Addition:

WARNING Do not allow the supply cord to come into contact with the rotating brushes.

do not immerse in water for cleaning.

areas where it is likely that the operator is hit by falling objects.

WARNING Machines shall be parked safely.

LPG container and their connections, as required for safe operation by regional or natio|
regulations.

12.102 Information on noise

12.103 Information on-vibration

13 Addition:

WARNING Do not use the machine without a falling object pratective structure (FOPS) i

WARNING This hose contains electrical connections: do not use it to collect, water and

de

The machine shall be inspected by a qualified{person regularly, in particular regarding the

nal

the

The height of symbol IEC 60417-5935 (2012-09) shall be at least 15 mm.

Compliance is checked by measurement.

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.
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dition after the first paragraph:

For BLV circuits, electric shock hazard is considered to exist only between parts of opposite

pol
Ad

Ba

8.1

8.1

Te
bei
pe
wit

Te

pe
op
inc

beIg unplugged. Through openings, the test probe is applied to any depth that the probe will

arity.
dition after the second paragraph:

ttery connectors are not tested according 8.1.1 to 8.1.3, but, according to 8.1.101.

the part is supplied with BLV and it shall be prevented, by at least basic insulation| to
have two conductive, simultaneously accessible parts where the voltage between.then is
hazardous unless they are provided with protective impedance; or

.101 Battery connectors for BLV

5t probe A of IEC 61032 is applied with a force not exceeding 1 N, the’battery connecjtor
g unplugged. Through openings, the test probe is applied to any depth that the probe will
mit during and after insertion to any position. It shall not be ppssible to touch BLV p3rts
h the probe.

5t probe B of IEC 61032 is applied with a force not exceeding 1 N, the battery connecftor

mit and is rotated or angled before, during and, after insertion to any position. If the
ning does not allow the entry of the probe, the force on the probe in the straight position is
reased to 20 N. If the probe then enters the opéning, the test is repeated with the probg in

thel angled position. It shall only be possible :te, touch BLV parts if the touchable contact
surface does not exceed 5 cm?2.

Te

pe
op
inc

thel angled position. It shall hioPbe possible to touch BLV parts with the probe.

Mal

Co

5t probe B of IEC 61032 is applied withva force not exceeding 1 N, the battery connecjtor

mit and is rotated or angled béfore, during and after insertion to any position. If fhe
ning does not allow the entry, ofithe probe, the force on the probe in the straight position is
reased to 20 N. If the probe(then enters the opening, the test is repeated with the probg in

beii'rg plugged in. Through openings, the test probe is applied to any depth that the probe Wwill

terials providing instlation from electric shock shall be adequate.

mpliance is checked by subjecting the insulating material to an electric strength test|as

specified in 16+3.°This provision does not exclude the testing of the material as situated within
thel machine,providing care is taken to ensure that materials not under consideration are hot

subjected-to-the test voltage.

Thi
to

s\teést applies only to materials which, if they were to fail to insulate, would subject the uker
a shock hazard from a hazardous voltage. This test does not apply to materials that

provide only a physical barrier to contact. As such, an uninsulated energized part shall be

wit

hin 1,0 mm of the material surface to be considered for this requirement.

8.3 Addition before the last dash:

Thi
ma

s requirement is applicable only for machines having user replaceable batteries. If the
chine cannot be operated without the battery, basic insulation shall be provided between

live parts and the inner surface of the battery compartment.

If the machine can be operated without the battery, double insulation or reinforced
insulation is not required between live parts and the inside surface of the battery
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compartment if the machine has an interlock switch to prevent operation without the battery
compartment cover in place.

9

Thi

Starting of motor-operated appliances

s clause of Part 1 is replaced by the following.

It shall only be possible to start the machine by intended actuation of a control device
prowded for the purpose The same requwement apphes when restarting the machme after a

10

Thi

11
Thi
11
If

wir]
ex4
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11

Ma
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{3 Addition:

{5 Addition:

7 Addition:

mpliance is checked by inspection and test.

Power input and current

s clause of Part 1 is applicable.

Heating

s clause of Part 1 is applicable except as follows.

{ is necessary to disassemble the machjne for fitting these thermocouples and rela
ing, the input shall be measured beforévand after fitting, at the lowest possible load,
mple, with closed suction openings, ‘with brushes not in contact with the floor,
lutched drive, etc., to check if the_ assembling has been accomplished properly.

b normal operation may be simulated by applying appropriate braking equipment.

chines are eperated until steady conditions are established.

[E 101 _“A-temperature is considered steady when readings taken during any continuous 1 h period of the
Cate an‘increase of no more than 3 K, or until the batteries have been discharged, whichever comes first.

fed
for
ith

test

1

{8\ Add the following to Table 3, at the end of footnote a.

Mot

12

Thi

13

Thi

ors which are hermetically sealed are considered to be airtight.

Charging of metal-ion batteries

s clause of Part 1 is applicable.

Leakage current and electric strength at operating temperature

s clause of Part 1 is applicable except as follows.
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13.2 Addition:

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

14 Transient overvoltages

This clause of Part 1 is applicable.

15| Moisture resistance

This clause of Part 1 is applicable except as follows.
151 Modification:

Replace the first sentence by the following:

The¢ enclosure of the machine shall provide the degree of protection against moisture] in
acgordance with the classification of the machine, except for batteries.

Addition:

For mains supplied machines used outdoors, the tests referred to in 15.1.1 shall be carnjed
ouf with suction devices operating.

15)2 Addition:
For the following tests, detachable cords\shall be removed.

Tanks for the following liquids are-excluded from the tests:

— |hydraulic oil;

— |coolant;

— |fuel (diesel, gasoline, LPG).
Malns supplied machines including liquid containers, with a GVW up to 100 kg, are tilted with

thel full containér into the most unfavourable horizontal position, and left in this position |for
5 min.

Moltorized cleaning heads of water-suction cleaning machines are placed in a tray, fhe
bagelof-which is level with the surface supporting the machine. The tray is filled with the tpst

solution to a level of 5 mm above ts base this level hning maintained fhrnllghnuf the test

After these tests:

— wet cleaning machines, except shampooing machines, are operated 10 min under
normal operation on a floor of paving slabs with a smooth surface that are fastened to
the bottom of a tray. At the beginning of the test, the tray is filled with the test solution to
a level of approximately 5 mm above the surface of the floor;

— shampooing machines are operated 20 min under normal operation;
— the water suction cleaning machine including the motorized cleaning head is operated
until its liquid container is completely full and afterwards for a further 5 min.

After each of these tests, the machine shall withstand the electric strength test of 16.3.
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There shall be no trace of liquid on insulation that reduces the clearances or creepage
distances below the values specified in Clause 29.

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 60068-2-78:2012, it is also sufficient to monitor the required
climate conditions at the relevant locations in the machine.

eaning ma ant

15. C U d J ) y J
to liquids that may come into contact with them during normal use.

The¢ following test is not applicable to motorized cleaning heads of class Ill construcfion
haying a working voltage up to 24 V.

Compliance is checked by the following four tests.

The motorized cleaning head is subjected to an impact test as described in IEC 60068-2-75,
thel value of the impact 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 |s then subjected to the free fall test procedure 1 @f IEC 60068-2-31. It is dropped
4 000 times from a height of 100 mm onto a steel platethaving a thickness of not less than
15imm. 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¢ motorized cleaning head is\‘then subjected to the test described in 14.2.4| of
IEG 60529:1989, as amended by |EC 60529:1989/AMD2:2013 using the test solution

Th¢ motorized cleaning head is to be operated in a flat-bottomed vessel filled with a saline
solution of water containing approximately 1 % NaCl so that a depth of 3,0 mm of watef is
majfntained. The vessel. is to be a size such that the motorized cleaning head moves abput
fregly; and is to be operated:

— |without connection to the floor treatment machine for 15 min, if applicable; and

— |connected@to the floor treatment machine until the machine has picked up as much water
as its capacity holds or for 5 min, whichever occurs sooner.

Th¢ motorized cleaning head shall then withstand the electric strength test of 16.3, the
voltage being applied between the live parts and the test solution. There shall be no tracg of
liquid on insulation that 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.
16.3 Addition:

Current-carrying hoses other than class Hll or BLV construction, except for their electrical
connections, are immersed for 1 h in a saline solution of water containing approximately 1 %
NaCl, at a temperature of 20 °C + 5 °C. While the hose is still immersed, a voltage of 2 000 V
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is applied for 5 min between each conductor and all the other conductors connected together.
A voltage of 3000V is then applied for 1 min between all the conductors and the saline
solution.

17

Thi

18

Overload protection of transformers and associated circuits

s clause of Part 1 is applicable.

Endurance

Thi

19
Thi
19,
Ma
Ma
Ma
19,
In 1
‘us
19,
Brd

Fa

Th
de

s clause of Part 1 is not applicable.

Abnormal operation
s clause of Part 1 is applicable except as follows.
1 Addition:
chines are also subjected to the tests of 19.101.
chines with outlets are also subjected to the tests of 19.102.
chines with built-in chargers are also subjected\to the tests of 19.103.
5 Modification:
he fourth paragraph, delete the following text:
ed in system with polarized plugsintended for connection to polarized socket outlets”.
7 Addition:
sh and traction drive motors are tested for 30 s.

0 blades are nat regarded as parts liable to be jammed.

ice interrupts the circuit before the allowed temperature of the windings is reached.

m

torized cleaning heads are tested with the rotating brush or similar device locked

30's-

19.

19.

19.

9 This subclause is not applicable.

13 In the second paragraph add “, and 22.110” after “20.2”".

b requirements are deemed to be met if an overcurrent protection, fuse or any other saflety

for

101 Machines having containers that are provided with shut-off device(s) or valve(s) are
again subjected to the test of 15.2.

Stop valves or other fluid shut-off devices are made inoperative. If two or more independent
shut-off devices are provided, only one of them is made inoperative at a time, provided that
they have passed the test of operating 3 000 times satisfactorily. Otherwise, all devices that

fail

ed are made inoperative.


https://iecnorm.com/api/?name=ad47bd2154a0fe5001695ab2161c6060

IEC 60335-2-72:2021 © IEC 2021 - 25—

Care shall be taken to suck up an air-liquid mixture to prevent overloading of the motor of the
suction unit. The input power shall be observed to avoid overloading.

After this test, the machine shall be subjected to the electrical strength test of 16.3. Inspection
shall show that water has not entered the machine to any dangerous extent. In particular,
there shall be no trace of water on the electrical insulation that reduces the clearance or
creepage distances below the limits specified in Clause 29.

19.102 Machines with appliance outlets, complying with the standard sheets in IEC 60320-3
and socket outlets shall be operated under conditions of normal operation, except the
appliance outlet or socket outlet is loaded with the maximum load corresponding folits
configuration in accordance with IEC 60320-3 or IEC TR 60083, respectively. Machines-with
moje than one appliance outlet or socket outlet are tested with each outlet loaded one-at fhe
time.

Holever, this test is not applied for machines with appliance outlets or socket odtlets

— |intended only to supply accessories supplied with the machine,
— |inaccessible to the user, or
— |provided with a protective device as specified in 22.61.

191103 The battery charger is connected to a fully charged_battery, the connections bejing
in feverse to normal use. The battery shall have the largest capacity of the types specifjed
in the instructions. The battery charger is operated whijle supplied at rated voltage. The
chgrger is switched on after reverse connection of the battery. The test is repeated wjith
thq charger switched on before the battery is connected to the charger.

This test is not applicable when such a connegtion by the user is unlikely to occur due to the
cornstruction of the appliance.

20| Stability and mechanical hazards
This clause of Part 1 is applicableexcept as follows.
201 Replacement:

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

The followingdest is not applicable to motorized cleaning heads.

Compliance is checked by inspection and by the following test.

Machines provided with doors or covers that can be opened without a tool are tested with the
doors or covers open or closed, whichever is the more unfavourable. Doors or covers that can
be opened only with the aid of a tool remain closed.

Machines intended to be filled with liquid by the user in normal use are tested empty and
tested again completely filled with water.

The machine is placed with the motor switched off, in the normal position of use on a gradient
of 10 % or the maximum climbing capacity as indicated on the machine, whichever is greater,
in the most unfavourable direction. During the test, the parking brake, if any, shall be applied
and the wheels or rollers shall be blocked. Cords shall be reeled and positioned on the
machine at the normal storing place, if applicable.
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The machine shall not overturn.

NOTE 101 Overturning is the point at which the machine completely tips over, not the point at which the wheels
lift of the floor.

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 devices to provide adequate protection against personal injury in normal use.

NOTE 101 For some machines, complete protection is impracticable.

Prqtective enclosures, guards and similar parts shall be non-detachable parts and shall
haye adequate mechanical strength.

NOTE 102 Enclosures that can be opened by overriding an interlock by applying the test probe ‘are consideref to
be detachable parts.

The unexpected reclosure of self-resetting thermal cut-outs and {eyercurrent protectjve
deyices shall not cause a hazard.

In particular

— |cog and chain wheels and belt pulleys shall be enclosed”and the inlet openings of chains
or belts shall be guarded;

— |slots, keys, screws, etc., on rotating or movingparts shall be enclosed or guarded|by
smooth and rounded guards;

— |shaft ends and similar rotating parts shall\be protected if they protrude by more thap a
quarter of their diameter, except rounded;shaft ends shorter than 50 mm;

— |places where crushing or cutting could*occur shall be avoided or covered;

— |protective covers or guards shall,be sufficiently far from moving parts or shall be|so
designed that an access by hand-or foot is prevented.

Coyers or guards are not needed for the bristles of rotating brushes or brooms. The s¢lid
pallts of rotating brushes that-are accessible during operation shall, however, be protectgd.
Coyers or guards are also-hot needed for rotating brushes or similar devices and to movjing
pafts of machines if they become accessible during converting the machine to another
application by changing of attachments.

The unintentional ‘closing or slamming of side walls, lids, covers, etc., which could calise
injyry shall be‘prevented.

Wheels or rollers for the traction drive or the transport of machines shall be located| or
prqtected as to prevent injury to the feet of the operator.

The safety distances given in ISO 13857:2019, 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 non-
circular 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 their range of adjustment. If necessary, belts are removed.
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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 of 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 controls for normal operation fail. This switch-
off device can be an interruption of the mechanical or electrical drive.

It i$ allowed to combine these devices into one device, for example a key-operated switch:
Compliance is checked by inspection and functional test.

20{102 Pedals shall be arranged so that they can be operated without «isk” of confusipn.
Their surface shall be slip-resistant and easy to clean.

Compliance is checked by inspection.
20,103 Walk-behind machines shall not exceed a maximum_speed of 6 km per hour.
Compliance is checked by measurement on a level surface:

20,104 Walk-behind machines with traction drive that are designed to be used on slopes
haying a gradient exceeding 2 % shall be equipped with a parking brake function. This
funiction may be realized by a separate parking.brake or the switched-off traction drive.

Thj parking brake function shall be capable of holding the machine on a slope with a
grddient of 10 %, or the maximum cleanjng or transport gradeability, whichever is greater.

Compliance is checked by the following test:

The machine, while traveling(up a slope, is brought to a stop. The parking brake is applied
and/or the traction drive is switched off.

The slope consists of dry paving slabs in accordance with normative Annex AA.

The parking brake, if any, is applied with a force not exceeding

— | 400 N,(for hand operation, and
— | 600 N, for foot operation.

Thé—machineisoperated while loaded tothe GVW rating—If the machineisdesignedfor a

sulky, the load shall be increased with an additional mass of 75 kg, replacing the operator on
the sulky.

After all parking braking functions as described in the instructions for use have been engaged,
the machine shall not travel down the slope more than 50 mm when measured at the point of
the braking function(s).

20.105 Fittings for the coupling of a sulky with a seat or a platform shall be so designed that
they are easily operable and cannot become disconnected unintentionally. Towing bars shall
be clear of the floor.

Compliance is checked by the following test:
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The pulling force of the connection between the towing machine and the sulky, loaded with
an additional mass of 150 kg, shall be measured on a level surface when accelerating the
machine up to the maximum speed. This connection shall withstand five times the measured
pulling force.

20.106 A sulky shall have non-slip foot rests and shall be so designed that if the machine
reverses, the operator cannot become jammed between the machine and the sulky.

Compliance is checked by inspection and functional test.

20[107 Ride-on machines shall not exceed a maximum speed of 25 km per hour.

They shall be constructed so that

Compliance is checked by inspection, by functional tests and by measurements on a leyel
sufrface.

20[108 Ride-on machines shall have a horn controlled ‘by the operator. If fitted Wi
hazardous exposed moving side brushes, they shall also have a warning light.

Thy

IS

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

Compliance is checked by inspection_and by functional tests.

20,

W
tu

gr

Compliance is checked by the following test.

Thé—frach e

The¢ parking brake function shall be capable of holding the machine on a slope with a
j g g

the traction drive can only be started after the operator has taken place @n_the provig
seat or platform;

the traction drive cannot be started without an intentional action.

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

hen stated within the instructions for use, the traction or steering wheel(s) is allowed to
rped perpendicular toisthe slope to assist with braking.

dient of 10)%, or the maximum cleaning or transport gradeability, whichever is greater.

and/or the tra’ction drive switched off.

The slope consists of dry paving slabs in accordance with normative Annex AA.

The parking 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 GVW rating.

109 Ride-on machines shall-be equipped with a parking brake function. This function
maly be realised by a separate-parking brake or the switched-off traction drive.
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After all parking braking functions as described in the instructions for use have been engaged,
the machine shall not travel down the slope more than 50 mm when measured at the point of
the braking function(s).

20.110 Ride-on machines shall be equipped with a service brake function. This function
may be realised by a separate service brake or the traction drive.

It shall not be possible for the operator 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 operator. (76 kg)| is
opérated at maximum speed on a level surface of dry paving slabs with a smooth surfalce.
The service brake function is applied.

If fltted with a service break, it is applied with a force not exceeding

— |400 N, for hand operation, and
— |600 N, for foot operation.

Theé machine shall stop at a distance S [m] less than [m]<0,684[s]|xv,,, {rﬂ where V,,J is

thel rated manual speed of the machine in [g}

NOTE S [m] can also be calculated by the following formula S[m]£0,19[hkx—m}< vkm,,[k—m] where V. is
m

—

he
h

ratdd manual speed of the machine in {kTm}

The result is taken as the mean of _three measurements, in which the operator reaction time
is excluded.

20{111 On ride-on machines with a traction drive and with accessible moving pafts,
switches shall be so located’that inadvertent switching-on is unlikely to occur.

Cofnpliance is checked by inspection.

20112 Ride-on machines with an operator platform shall have adequate front and sjde
prTection forithe operator, either by the location and arrangements of the platform or|by
guards, etc’ The handles of the controls shall be located inside the protected area unlesp a
special( protection is provided for the hands. The platform shall be non-slip and shall have
prqtection against slipping off.

Compliance is checked by inspection.

20.113 Ride-on-machines with an operator seat shall enable the operator to maintain a
stable position on the seat, shall have strong foot rests, and, if necessary, a mounting step.

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

Compliance is checked by inspection.
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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.

Thi

Du

If g

undler conditions foreseen by the manufacturer (e.g. maintenance, cleaning,”inspection), i

neg

Thi

It
@)

[SN7)

s requirement is met by

check valves or similar functions within the control valves of hydraulic or pneumatic lift
equipment;

ing

Self-Tocking actuators or automatically engaging latches,
mechanical safety mechanisms.

ring normal operation, the hopper shall not drop faster than 0,6 m/s.

ersons have to enter beneath the elevated or tilted hopper when usedyas’intended 4§

essary to provide a safety device to prevent unintentional lowering.

s requirement is considered to be met by

pilot-operated non-return valves integrated into the lifting ¢ylinder;
mechanical safety mechanisms which can be operated from outside the hazard zone.

hall be prevented that objects are ejected by the{main-broom when the hopper is lift
ects ejected by side brushes are not considered<o) be a risk.

nd
 is

The emptying operation of a hopper that is designed to be emptied by mechanical force shall

nof

Co
loa

20
If

temperatures are likely,to.occur, the tank and/or filling arrangement shall be isolated from

ele

Th
on

Fug¢l spitlage shall not be possible under normal operation.

/115 Fuel tank

cause a danger to the operator.

mpliance is checked by inspection and functional test. The machine shall be operated w
ded to the GVW rating.

h fuel tank is within ‘or)"contiguous to the engine compartment and excessively h

ctrical and exhaustisystems by suitable protection, e.g. a separate enclosure or baffles.

tank location -and facilities for filling shall be such that spillage or leakage will not dr
electricdllor exhaust system parts.

nile

igh
the

ain

Co

20.

pliarnce 1s chiecked by imSpection.

116 Internal combustion engine powered machines using liquefied petroleum gas

Internal combustion engine powered machines using liquefied petroleum gas (LPG) shall be
constructed in accordance with the additional requirements specified in normative Annex BB.
Requirements for the LPG container itself are not part of this standard.

Compliance is checked by inspection and measurement.

21

Thi

Mechanical strength

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

Mo

dification in the third paragraph:

The impact value is increased to 1,0 J £ 0,04 J.
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101 Those parts of the machine that are subjected to impact in normal use are tested
pWS.

bilure of the part subject to impact would cause a failure to comply with this~specificati

spot of the machine that may be exposed during normal operation to impacts or blow
jected to a single blow with an impact energy of 6,75 J. The impact stress on the fri
nding machines is exerted by a steel sphere with a diameter of 50,8'mm and mass
35 kg dropped from a height of 1,3 m or hanging on a string acting_as”a pendulum, fal
m a height of 1,3 m.

{102 Current-carrying hoses shall be resistant to crushing,

mpliance is checked by the following test.

b hose is placed between two parallel steel plate$S each having a length of 100 mm, a wi
b0 mm and the edges of the longer sides rounded with a radius of 1 mm. The axis of
e is positioned at right angles to the longer Sides of the plates. The plates are placed 3
fance of approximately 350 mm from one end of the hose.

b steel plates are pressed togethersat a rate of 50 mm/min +5 mm/min until the app
ce is 1,6 kN. The force is then rele@sed and the electric strength test of 16.3 is carried

belween the conductors connected together and the saline solution.

21
Co
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{103 Current-carrying hosés shall be resistant to abrasion.

mpliance is checked.by the following test.

e end of the hose is attached to the connecting rod of the crank mechanism shown
ure 102. The\crank rotates at 30 revolutions per minute resulting in the end of the h
ving horizOhtally backwards and forwards over a distance of 300 mm.

b hoseNs supported by a rotating smooth roller over which a belt of abrasive cloth moveg
beed of 0,1 m/min. The abrasive is corundum grit size P100, as specified in ISO 6344-2.
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A mass of 1 kg is suspended from the other end of the hose, which is guided to avoid rotation.

In the lowest position, the mass has a maximum distance of 600 mm from the centre of the
roller.

The test is carried out for 100 revolutions of the crank.

After the test, basic insulation shall not be exposed and the electric strength test of 16.3 is
carried out between the conductors connected together and the saline solution.

21.

104 Current-carrying hoses shall be resistant to flexing.
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Compliance is checked by the following test.

The end of the hose intended to be connected to the motorized cleaning head is attached to
the pivoting arm of the test equipment shown in Figure 103. The distance between the pivot
axis of the arm and the point where the hose enters the rigid part is 300 mm £ 5 mm. The arm
can be raised from the horizontal position by an angle of 40°+ 1°. A mass of 5kg is
suspended from the other end of the hose or from a convenient point along the hose so that
when the arm is in the horizontal position, the mass is supported and there is no tension on
the hose.

NOTE Tt can be necessary to reposition the mass during the test.

The mass slides against an inclined plate so that the maximum deflection of the hose/is\3°.
The arm is raised and lowered by means of a crank that rotates at a speed of (10.x71) r/min,.

The test is carried out for 2 500 revolutions of the crank after which the fixed’end of the h¢se
is turned through 90° and the test continued for a further 2 500 revolutions. The tesiy is
redeated in each of the other two 90° positions.

After 10 000 revolutions, the hose shall withstand the electric strength test of 16.3.

If the hose ruptures before 10 000 revolutions are achieved,¢the flexing test is terminated. The
hoge shall still withstand the electric strength test of 16.3-

21[105 Current-carrying hoses shall be resistant to\torsion.
Compliance is checked by the following test.

Onge end of the hose is held in a horizontal position with the remainder of the hose frdely
sugpended. The free end is rotated in cycles, each cycle consisting of five turns in ¢ne
dirgction and five turns in the opposite direction, at a rate of 10 revolutions per minute.

The test is carried out for 2 000-¢ycles.

After the test, the hose-shall withstand the electric strength test of 16.3 and shall not|be
damaged to such an extent that compliance with this standard is impaired.

211106 Current-cafrying hoses shall be resistant to cold conditions.
Compliance is checked by the following test.

A §00.mm length of hose is bent as shown in Figure 104 and the ends are tied together ovar a
lenigth—of 25 mm. The hose s then placed for 2 h in a cabinet having a temperature of
—-15 °C = 2 °C. Immediately after the hose is removed from the cabinet, it is flexed three
times, as shown in Figure 105, at a rate of one flexing per second.

The test is carried out three times.

There shall be no cracks or breaks in the hose and it shall withstand the electric strength test
of 16.3. Any colour change of the hose is not considered as a failure.

22 Construction

This clause of Part 1 is applicable except as follows.
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22.6 Addition:

Machines shall be so constructed that neither water nor foam from detergents can penetrate
into the motor or come in contact with live parts.

Replacement of the second sentence:

The electrical insulation of class |l appliances, class Il constructions and BLV circuits shall
not be affected if a hose ruptures or a seal leaks.

22[7 Replacement:

Prgssurized hoses, lines and components shall be located or shielded so that in_the eveni of
rupture, the fluid cannot be discharged directly on to and cause a hazard for-the operator
when in the operating position.

Compliance is checked by inspection.
2232 Addition:

Machines applying vacuum for picking up of dirt shall be so c@nstructed that windings, intennal
wirlng and electrical connections are not subjected to depdsition of dust or dirt entering with
thel air that is drawn in.

Compliance is checked by inspection.
2235 Modification:
Ad{ to "For other than class Ill constructions" the wording "or BLV,".

Ad{ition after the second paragraph:

The¢se parts are subject to. the hammer test of 21.1. If this insulation does not meet fhe
recfuirement of 29.3, theserare subject to the following impact test.

A dample 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 temperaturp.

Inspection shall show that the covering has not shrunk to such an extent that the required
inspulation _{s\nho longer given or that the covering has not peeled off, so that it may move
longitudinally.

Afterythis the sample is maintained for 4 h at a temperature of —10 °C + 2 °C While still at
this temperature, the sample is then subjected to impact by means of the apparatus shown in
Figure 101. The weight "A", having a mass of 0,3 kg, falls from a height of 350 mm on to the
chisel "B" of hardened steel, the edge of which is placed on the sample.

One impact is applied to each place where the insulation is likely to be weak or damaged in
normal operation, the distance between the points of impact being at least 10 mm.

After this test, it shall show that the insulation has not peeled off and an electric strength test
as specified in 16.3 is made between metal parts and metal foil wrapped round the insulation
in the required area.

22.36 Modification:
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Add to "For appliances other than class Ill appliances" the wording "or BLV,".

22,

De

22,

22,

40 Modification:
lete the second paragraph and the note.
54 This subclause is not applicable.

61 Add at the following at the end:

The protective device is not necessary for appliances for which 30.2.2 is applicable;fit

wit

h a supply cord or cord set, having a plug of the identical maximum current rating-as

sogket-outlet or appliance outlet integrated into the appliance.

Mal
wh

dir

Co

22

chines shall be constructed so as to prevent the penetration of objects from the flg
ch may impair the safety of the machine.

Li\le parts shall be at least 30 mm distance from the surface of the flodr, measured in vert

ction through existing holes.
mpliance is checked by inspection and measurements.

102 Class | and class Il appliances shall be equipped with a mains isolating switch f{

engures all-pole disconnection according to overvoltage category |ll conditions.

Fo

built-in chargers with power supply function, this all-pole disconnection can

redlised by pulling the plug.

0]

—

her switches may be of single pole construction.

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

It i
de

Co

plug and socket outlets;

undervoltage protection gircuits that are only provided for automatic tripping in the ev|
of supply failure;

phase rotating indicators;

control circuits_for interlocking.

ice.

mpliance is checked by inspection.

fed
the

or,

cal

hat

be

ent

5 recommended, however, that such circuits be provided with their own disconneciing

22.103 Machines shall be constructed so that parts related to the driving operation, such as
the seat, steering wheel and controls, are in accordance with the relevant ergonomic
principles of ISO 3411. The distance between the seat, if any, and the control devices shall be

sui

Co

table or capable of being adapted for the operator.

mpliance is checked by inspection and measurement.

22.104 Machines shall be constructed so that operator cabins are adequately ventilated in
order to avoid the accumulation of exhaust gases or lack of oxygen. It shall be possible to
evacuate the cabin rapidly. An emergency exit shall also be provided in an appropriate
direction which is different from the one of the normal exit.
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NOTE Examples of suitable exits are a second door, a window designed specifically for this purpose or an
aperture in the cabin roof.

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

22.105 Where it is likely for the operator to be hit by falling objects, ride-on machines shall
be provided with a falling objects protection system (FOPS). This system shall have an
adequate deformation limit volume (DLV).

Compliance is checked in accordance with normative Annex CC.

NOTE It is not the intention that FOPS are required. The use of these systems will depend on the*'user and|the
plage where the machine will be used.

221106 When split rims are used with pneumatic tyres, the machine shall"be” provided with
deyices to prevent the user from separating the rims of the wheel before Temoving the whieel
from the axle, e.g. by welded nuts or screws removable with the aid of a'special tool only.

Cofnpliance is checked by inspection.

221107 Guards

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

Sl

Their fixing systems shall remain attached to the _guards or to the machine when the guards
argd removed, with the exception of fixing «systems that can remain detachable withput
impairing safety. This does also not applycif, after removal of the fixing systems, or if the
component is incorrectly repositioned, the machine becomes inoperative or is obvioysly
incbmplete.

NOTE This requirement does not necessarily apply to fixed guards that are only liable to be removed,| for
example, when the machine is completely overhauled, is subject to major repairs or is dismantled for transfdr to
another site. For the same reason,\t-is not necessary to apply the requirement to the casings of machipery
intepded for use by laymen, wherethe manufacturer’'s instructions specify that the repairs requiring removdl of
thege casings are only to be carried out in a specialist repair workshop. In that case, fixing systems can be uUsed
thaff are not easy to remove,

If movable guards ‘are interlocked, the interlocking devices shall prevent the start| of
hazardous machine functions until the guards are fixed in their position, and give a sfop
command whenever they are no longer closed.

op¢n and“they shall be designed and constructed in such a way that they can be adjusfed
only<bysmeans of an intentional action.

Intirlocking movable guards shall, as far as possible, remain attached to the machine when

Interlocking movable guards shall be designed in such a way that the absence or failure of
one of their components prevents starting or stops the hazardous functions of the machine.

Adjustable guards may be used only to restrict access to those areas of the moving parts
strictly necessary for the work. They shall be manually or automatically adjustable based on
the type of work involved and shall be adjustable without the aid of a tool.

Compliance is checked by inspection.

22.108 Machines shall be designed in such a way to avoid incorrect mounting, if this can
lead to an unsafe situation. If this is not possible, information on the correct mounting shall be
given directly on the part and/or the enclosure.
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Compliance is checked by inspection.

21

22.109 For machines where the operator 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.

22.110 On machines with combustion engines, the engine exhaust shall not be directed

tow

ards the operator.

On
tow

Compliance is checked by inspection.

machines equipped with a cabin for the operator, the engine exhaust shall not be direcfed

ards the cabin or the air inlet to the cabin.

22111 If machines are provided with shut-off devices, the devices shall| prevent the liquid

level from exceeding the maximum allowed level.
Cofnpliance is checked by inspection.

221112 Machines with traction drive shall be provided with(an OPC to prevent unintentio
mojvement of the machine.

Compliance is checked by inspection and functional tést.

If gompliance relies on the operation of an -electronic circuit and the traction drive

co
sefl

It shall not be possible to activate-the traction drive unintentionally.

If the electronic circuit is.programmable, the software shall contain measures to control

fau
req

Alternatively, thenOPC shall provide an adequate performance level, determined according
ISQ 13849-1<.0r ISO 25119, or an adequate safety integrity level, determined according
IEG 62061 In this case, compliance is checked by inspection and functional test, without

rep

unintentionally.

trolled by an OPC, the functional test is repeated under the following conditions app
arately:

the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit;
the electromagnetic phenomena.tests of 19.11.4.2 and 19.11.4.5 applied to the appliand

nal

is
ied

e.

fhe

t/error conditions specified in Table R.1 and is evaluated in accordance with the relevant

uirements of normative Annex R.

etition\"as required above. It shall not be possible to activate the traction dn

to
to
fhe
ive

22.113 Live parts shall be recessed from the face of a battery connector to reduce the
possibility of shorting.

Compliance is checked by inspection.

23

Thi

23.

Internal wiring

s clause of part 1 is applicable except as follows:

101 Individual conductors having flexible stranding and enclosed in flexible tubing are
permitted to be used in place of flexible cord. The tubing is not required on exposed moving
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conductors that are readily visible to the operator and are therefore subject to replacement
when damaged.

Compliance is checked by inspection.

24 Components

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

241.3 Addition:

Switches for frequent operation are for example the main power switch if the majn circuif is
no{ also controlled by an OPC and the OPC (operator presence control) shall be ‘tested|for
501000 cycles of operation.

2411.10 Addition:

Lights like work light, dipped headlights, high beam, parking light,brake light, reverse lights
etcl are exempted from this requirement.

Lights according to UN/ECE regulations for vehicle lights aré,.exempted from this requiremgnt.

240101 Components for machines with a traction drive-shall be of adequate construction|so
that they are able to withstand any impact or vibrations occurring during operation, withput
impairing their performance. Switches or other{conhtrols shall not change their switchfing
pogition under the effects of impacts or vibrations:

Compliance is checked by inspection and_funttional test.

241102 Arc-rupturing — Motor controllers and contactors in motor circuits shall be able to
withstand locked rotor overload conditions.

Conpliance is checked by the_following test:

If applicable, a fully eharged battery of the nominal voltage and maximum ampere-hpur
capacity is to be used:as the supply source.

A switch and acurrent-rupturing device connected in the motor circuit, such as a contagtor
an«g a speed/controller, shall show no welding or complete disintegration of the conflact
maferial; and the device shall make the load circuit.

WHehA/subjected to 100 cycles of making and breaking the stalled rotor current of the mqtor
thatit-eontrols—there-shal-beno-areing-totheframe-or-enclosure-rorothermanifestation-of a
risk of fire, such as the burning or melting of the lead insulation. Temperature-limiting devices
and current-limiting devices (such as electronic monitoring circuits) of a power controller are
to be allowed in the power circuit to limit the current or open the circuit to prevent a risk of fire
and electric shock under the test conditions. When one of those devices causes an

interruption of the power (i.e. speed reduction), the test shall be continued.

If two or more current-rupturing devices are connected in series and operate in a sequence so
that normally one device is intended to make and break the circuit, all but that one are to be
shunted out of the circuit in order that, in turn, all switches in that circuit may be tested under
stalled-rotor conditions.

If the frame of the cleaning machine is not normally connected to the current-carrying parts,
the frame is to be connected through an ordinary — non-time-delay — 30 A cartridge fuse to the
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positive pole of the battery for the first 50 cycles of operation and to the negative pole for the
remaining 50 cycles. The rate of operation is to be one complete make-and-break operation
every 10 s, with the device remaining energized for approximately 1 s per cycle.

If the frame of the cleaning machine is normally connected to the current-carrying parts, the
following test is to be conducted. The rate of operation and the duration of the on period are
to be as specified above. If the battery is protected by a fuse having a current rating not more
than 125 % of the current drawn by the motor under locked-rotor conditions, the performance
is not acceptable if the fuse opens.

Th

moftor.

A ¢ontactor that is not tested in the machine is to be mounted in a metal enclesure of
inimum size in which it is intended to be used. The limiting impedance fof the test may
consist of resistors or direct-current motors.

min

Fo

thel off position through all running positions to the full-speed positionand then back to the
POS

25

Thils clause of Part 1 is applicable except as follows.
25,

Machines classified as IPX7 shall not be proyided with an appliance inlet.

unl

sef]

Machines provided with an.appliance inlet shall also be provided with an appropriate cord s

25,

Su

MaEhines classified as IPX4, IPX5 oriIPX6 shall not be provided with an appliance in

b test IS permitted to be interrupted at not less than 25 operations to permit cooling of

a speed controller, the test is to be conducted with the speed control-handle moved 1

ition. This is to be counted as 1 cycle of operation.

Supply connection and external flexible cords

1 Addition:

ss both inlet and connector have‘the same classification as the machine when coupled

7 Replacement{

pbply cords shall be one of the following types:

Polychleroprene sheathed

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

fhe

the

om
off

et,
or

arated, or unless inlet and conmector can only be separated by the use of a tool and have
thel same classification as the machine when coupled.

de

designation 60245 IEC 57);

Polyvinyl chloride sheathed

These cords shall not be used if they are likely to touch metal parts having a temperature
rise exceeding 75 K during the test of Clause 11. Their properties shall be at least those of

ordinary polyvinyl chloride sheathed cord (code designation 60227 IEC 53);
Heat resistant polyvinyl chloride sheathed
These cords shall not be used for type X attachment other than specially prepared cor

ds.

Their properties shall be at least those of heat-resistant polyvinyl chloride sheathed cord

(code designation 60227 IEC 57).

Halogen-free, low smoke, thermoplastic insulated and sheathed

Their properties should at least be those of ordinary duty halogen-free free, low smoke

flexible cable (code designation 62821 IEC 102 for circular cable).
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Compliance is checked by inspection.

25.14 Addition:

For machines incorporating a type X attachment or type Y attachment, the number of
flexings is 20 000.

25.15 Modification:

Re o Taohl 42 b th folloiainey:
PTaCC— T aoTC— 1T Z- 0y tU1CTOMOWITTYg™

Table 12 — Pull force and torque

Mass of machine Pull force Torque
kg N Nm
<1 30 0,1
>1and <4 60 0,25
>4 125 0,40

Addition:

The test is also applied to the cord in the cord set for machines classified as IPX4 or higher
that are provided with an appliance inlet. The cord,sét is fitted to the appliance inlet priof to
thel commencement of the test.

26| Terminals for external conductors

Thils clause of Part 1 is applicable.

27| Provision for earthing

This clause of Part 1 is applicable.

28| Screws and connections
Thils clause ofypart 1 is applicable except as follows.

28101 ~Aterminal employing a threaded screw or bolt for securing the conducting lug tp a
terminal-plate shall provide a minimum of two full threads in the metal.

29 Clearances, creepage distances and solid insulation
This clause of Part 1 is applicable except as follows.
29.2 Addition:

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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