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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-72: Particular requirements for automatic machines
for floor treatment for commercial and industrial use

FOREWORD

1) Theg IEC (International Electrotechnical Commission) is a worldwide organization fg i S prising
all pational electrotechnical committees (IEC National Committees). The obje e is romote
international co-operation on all questions concerning standardization in the e &lectronic figlds. To
this| end and in addition to other activities, the IEC publishes Internatiopa 2 i pargtion is
entjusted to technical committees; any IEC National Committee intergsted\ j ith may
parficipate in this preparatory work. International, governmental and no ¢ anizati liaising
with the IEC also participate in this preparation. The . 3 ational
Orglanization for Standardization (ISO) in accordance with condition ben the
two|organizations.

2) The formal decisions or agreements of the IEC on technical matter s nearly as possiple, an
intefnational consensus of opinion on the relevant subjects isincg i orMmittee has repres¢ntation
from all interested National Committees.

3) The documents produced have the form of/fecoqam ] i al ¥se and are published in the form
of g¢tandards, technical specifications, i ides and fhey are accepted by the National

Committees in that sense.

4) In grder to promote international unificatiq ittees undertake to apply IEC Interpational
Stapdards transparently to the maximum| exte pOSS Ie in their national and regional standards. Any
divdgrgence between the IEC~Standard and the mational or regional standard shall be|clearly

indifcated in the latter.

5) Theg IEC provides no mprking\procedure_to indi€ate its approval and cannot be rendered responsible [for any
equipment declared to be t confqrmity with s~staridards.

6) Attgntion is drawptq th ibiltt S elements of this International Standard may be the |subject
of patent rights. P S jBle for identifying any or all such patent rights.

Electrjcal motor-gperated clea 'ng ap Ilances for industrial use, of IEC techmcal compmittee
61: Safety of

This peg it and replaces the first edition published in 1995 and its
amendg i

The tgxt of this'stapndard is based on the following documents:

FDIS Report on voting
61J/130/FDIS 61J/135/RVD

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

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its amend-
ments. It was established on the basis of the fourth edition (2001) of that standard.

NOTE 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 to
convert that publication into the IEC standard: Safety requirements for automatic machines for
floor treatment for industrial and commercial use.
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When a particular subclause of part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states “addition”, “modification” or “replacement”,

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

NOTE 2 The following numbering system is used:

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

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

those in a replaced clause or subclause;
— additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

— re I||irnmnnfc' inroman type;
— tes$t specifications: in italic type;
— nofes: in small roman type.

Words |n bold in the text are defined in Clause 3. When a definition con
associdted noun are also in bold.

The cpmmittee has decided that the contents of this public
2004.|At this date, the publication will be

* regonfirmed;
e withdrawn;
+ replaced by a revised edition, or

S

cerns a

tio

3 gnd the

d until
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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.

This standard takes into account the requirements of IEC 60364 as far as possible so that
there [is compatibility with the wiring rules when the appliance is conng supply
mains{ However, national wiring rules may differ.

If an @appliance within the scope of this standard also incorporates fun vered
by an sepa ly, as
far ag | r taken into
accou

This 3 takes
prece

An ap| red to
compl ind to
have

An ap a btailed
in the j ; Yy be ingd and tested according to the intent of
the relquirements and, if omply

with the standard.

9,
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-72: Particular requirements for automatic machines
for floor treatment for commercial and industrial use

Scope

sc
wel
po
ap
sh

for
ne
in

au
au

for|
the

lause of Part 1 is replaced by the following.

ent of hard floors or of floors with carpeting, their r
for single-phase appliances and 480 V for other appf

101 Examples of such appliances are catering equjpment,
Fcial use, and appliances for hairdressers.

02 Mobile equipment is defined as portable by pa
03 Treatment within the meaning of th
ubbing;

t or dry pick-up;

ishing;

blication of wax and sealj

hmpooing.

horities e for the protection of labour, the national water supply authorities and

horities.

eSponsib

machines denoted for operation or transport in public areas additional requirements may be spec
national authorities responsible for road traffic licensing regulations.

rtable
ithout
br wet
e than

al and

Ut it is

its are

may be

ational
similar

fied by

NOTE 105 This standard does not apply to

appliances intended exclusively for industrial purposes;

appliances intended to be used in locations where special conditions prevail, such as the presence of a
corrosive or explosive atmosphere (dust, vapour or gas);

audio, video and similar electronic apparatus (IEC 60065);

appliances for medical purposes (IEC 60601);
hand-held motor-operated electric tools (IEC 60745);

personal computers and similar equipment (IEC 60950);

tra

nsportable motor-operated electric tools (IEC 61029).

floor treatment machines for commercial and industrial use (IEC 60335-2-67).

spray extraction appliances for commercial and industrial use (IEC 60335-2-68).

wet and dry vacuum cleaners for commercial and industrial use (IEC 60335-2-69).
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2 Normative references

This ¢

lause of Part 1 is applicable except as follows.

Addition:

IEC 60312, Vacuum cleaners for household use — Methods of measuring the performance

IEC 60335-2-69, Household and similar electrical appliances — Safety — Part 2-69: Particular

requirements for wet and dry vacuum cleaners, including power brush, for industrial and
commiercial use

NOTE | Annex AA contains particular requirements for vacuum cleaners, suction sweeping—~qach d dust
extractprs for the collection of dusts hazardous to health.

ISO 3411, Earth moving machinery — Human physical dimensigns anaNminimum
operalor space envelope

3 Definitions

This glause of Part 1 is applicable except as follow

3.1.9 | Replacement:

normal operation

the lopd corresponding to the rated input extheXi obtainable load of all the particular
loads [of the various functigns that can bete e same time in accordance with the
manufacturer's instructios. For/machines pravided iwith a seat or an operator platfgrm, a
mass jof 75 kg securednin pasiti appropriate”height is used to simulate the operator in
the mpst unfavourable ifion,

Operdtional fun \ driving functions.

The nprmal operatioptelated to\the operational functions is specified as follows:

3.1.9./101 achines are operated on a surface of hydraglically
presse¢d concrete ing a ee Annex AA) intermittently in accordance with the
manufacturef's i } east 30 min switched on, and for a period of 5 min swjtched
off.

An alternativ sihwOoth concrete area of a surface consistency comparablg with
hydratlically preé soncrete paving slabs.

3.1.9.102/ Dry and wet pick-up machines are operated according to IEC 60335-2-69.

3.1.9.103 Polishing and dry buffing machines are operated as follows.

PVC-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 shall not
be taken as normal operation but shall be averaged by extending measurements over a period
of at least 10 min.

3.1.9.104 Carpet shampooers are operated on a test surface consisting of a carpet, in
accordance with IEC 60312, the carpet being fastened to the floor. The brush of the
shampooing machine has, prior to testing, to be conditioned by operating it for 15 min on a
clean, dry concrete surface. After running on the concrete surface the brush has to be
immersed in a shampoo solution for at least 30 min.
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The operation has to be carried out over a period of 10 min where the solution tank has to be

filled when starting the operation.

3.101
wet cleaning machines

machines for scrubbing and sucking up cleaning liquids on large surfaces indoors or outdoors,
for example scrubbing machines. They may be designed also for combination of dry or wet
cleaning and floor treatment with attachments for polishing, buffing, etc., and for sucking-up of

dry dirt

3.102

walk-behind machines

machines with or without a traction drive that are guided or moved by the

be equipped with a sulky attachment with a seat for the operato
considered for the application as walk-behind machines also

3.103
ride-gn machines with an operator platform
machines with a traction drive on which the operator is stand

3.104
ride-gn machines with an operator seat
machines with a traction drive on whick

3.105
sulky
device to enable the operation of ma
called|trailers

3.106
instructed persor

an individual adel
avoid [hazards that€le

4 Gieneral require

This dlause of Part

5 Genera

This dladse-of Part 1 is applicable except as follows.

y may
ill be

e also

ual to

5.101 In appliances for wet scrubbing and shampooing the liquid containers are filled to the

highest level indicated by the manufacturer.

5.102 If additional weights are delivered with the appliance, these are inserted before

normal operation.

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

6.1 Replacement:
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Appliances shall be of class I, class Il or class Ill with respect to the protection against
electric shock.

Compliance 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 dlause of Part 1 is applicable except as follows.

7.1 Addition:

Machjnes shall be marked in addition with:

— s¢frial number indicating (for example, in the formy of a ear of manufacture, if
th{s is not directly marked;

— grpss weight of the machine as read

— reference to the capability of pic AA to
IEC 60335-2-69;

— supstance of the statement "Suitable for p ine is
capable of doing this;

- sm}stance of the sta nt not
exceeding 2 %" if the

7.12 |Addition: Q

The instructions s

— CAUTION: The mackt table for picking up hazardous dust;

— CAUTION: Th i i not be used on surfaces with a gradient exceeding 2 %.

The in§ o 3 include the following regarding preparation for use, opefation,

maintg¢nan i as far as relevant:

— the¢ maehine shal)be used only by instructed and authorised persons;

— when{eleaning, servicing or maintaining the machine, replacing parts or converting to
ar Ut:IUI fullbtiUII t;IG pUWCT SUUTLT b;ld“ ;JU bVVitb;lGd Uff Maina UpUIdtUU‘ Illdbilillc\. Sha”

be disconnected by removing the power plug, and battery operated machines shall be
disconnected by removing the key of the power switch, or any other effective means;

— before use all covers and doors shall be put in the position specified in the instructions for

us

e.

For mains supplied machines:

— to avoid hazards that may occur when rotating brushes touch or cross the supply cord;

— to take care not to damage or impair the supply cord by stroking, crushing, stretching, etc.;

- to
- to

inspect regularly the supply cord for signs of damage or aging;
stop using the machine, if the condition of the supply cord is not satisfactory;

— the machine shall be fitted with only those types of supply cords or detachable cords that
are specified by the manufacturer of the machine;
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— to ensure the required protection against moisture when replacing cable couplers of the

Su

For m

pply cord.

achines with a traction drive and a mass exceeding 100 kg:

off or locked, for example, by removing the key of the power switch;

du

machines left unattended shall be secured against unintentional movement;

ring operation attention shall be paid to other persons, especially children.

8 Protection against access to live parts

in order to prevent unauthorised use of the machine the power source shall be switched

This ¢

8.1 /

Parts

NOTE

8.1.4

Isolated battery systems of 18 to 24

gel bg

lause of Part 1 is applicable except as follows.

\ddition:

Addition:

- thI
— th

— CO

9 S

This ¢

10 P

This ¢

1 H

This ©

rts.

uding

11.3

latse of Part 1 is annlicable excent as follows.
Ll Ll

Addition:

If it is necessary to disassemble the machine for fitting thermo-couples or other wiring, the
input shall be measured before and after fitting at the lowest possible load, for example, with
closed suction openings, with brushes not in contact with the floor, with declutched drive, etc.,
to check if the assembling has been accomplished properly.

11.5

The n

Addition:

ormal operation may be simulated by applying an appropriate braking equipment.

For battery supplied machines the test is carried out commencing with a fully charged battery.
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11.7 Addition:

Appliances are operated until steady conditions are established.

12 Void

13 Leakage current and electric strength at operating temperature

This clause of Part 1 is applicable except as follows.

13.2 |Addition:

For class | appliances where several motors operate at the sam urrent

shall pot exceed 3,5 mA

14 Transient overvoltages

This glause of Part 1 is applicable.

15 Moisture resistance
This dlause of Part 1 is applicable excep
15.1 |Modification:
Repla
The gnclosure @
accorglance with

Additii

ure in

For miai h fans

operati
15.2

For these tests detachable cords are removed. The machine is turned over until it falls|into a

stabl pnoiﬁnn on-a horizontal surface

After these tests:

— wet cleaning machines, except machines for cleaning of textile floorings, are operated
10 min on a floor of paving slabs with a smooth surface that are fastened to the bottom of
a pan. At the beginning of the test the pan is filled with a solution of a detergent in water
in accordance with the instructions to a level of approximately 5 mm above the surface of
the floor;

— Shampooing machines are operated 20 min with normal operation..
Mains supplied machines with liquid containers with a mass of the appliance up to 100 kg are

turned over with the full container into the most unfavourable horizontal position and left so
for 5 min.
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Machines with a liquid container that has to be filled by the operator are subjected to the
overflow test using a solution of a detergent in water in accordance with the instructions.

After this test the machine shall withstand an electric strength test as specified in Clause 16.

16 L

This c

17 Q

This ¢

18 E

This ¢

19 A
This d
19.1

Applig
19.7

Brush
Fan b

Batter
suppl

Compliar

of the

NOTE
interrug

eakage current and electric strength

lause of Part 1 is applicable.

lause of Part 1 is applicable.

ndurance

lause of Part 1 is not applicable.

bnormal operation
lause of Part 1 is applicable except as fg
Addition:

ot

nces are also subjected to the test o@

Addition:

and tract/@i 30 s.

ades are not ke e to be jammed.

y supplie ] their electrical components shall be capable of
ed at 0,7 tim 3 age without impairing the safety aspects of this standard,
iahecg is »\ d by peration and with respect to all relevant criteria by testing a
ratea dses when this may impair the safety aspects of this standard.

101 (The requi ents are deemed met if an overcurrent-protection, fuse or any other safety
tsdhe-circuit before the allowed temperature of the windings is reached.

19.9

19.101

again

Not applicable

subjected to the test of 15.2.

being

70 %

device

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

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 that failed are

made

NOTE 101

inoperative.

unit. The input power should be observed to avoid overloading.

Care should be taken to suck up an air-liquid mixture to prevent overloading of the motor of the suction
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After this test, the appliance shall be subjected to the electrical strength test of 16.4.
Inspection shall show that water has not entered the appliance to any dangerous extent. In
particular, there shall be no trace of water on the electrical insulation that would result in the
reduction of clearance and creepage distances below the limits specified in Clause 29.

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

20.1 Modification:

Replare the test specification by the following.
Compliance is checked by the following test.

The m
of 6°

the c4g
test th

adient
eater,
ihg the
.

Mach § open

or clog aid of
a tool
Applig r filled

Lift-of]
20.2

In parti

de5|gned that an access by hand is prevented

This last requirement shall not apply to the bristles of rotating brushes or brooms. The solid
parts of rotating brushes that are accessible during operation shall, however, be protected. It
shall also not apply to rotating brushes or similar devices and to moving parts of vacuum
cleaners if they become accessible during converting the machine to another application by
changing of attachments.

The unintentional closing or slamming of ancillary structures, side walls, lids, covers etc., that
could cause injury shall be prevented.

Wheels or rollers for the traction drive or the transport of machines shall be located or
protected as to prevent injury to the feet of the operator.
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Compliance is checked by inspection, taking into account the human physical dimensions of
operators given in ISO 3411.

20.101 Fittings for the coupling of sulky attachments with seats 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 as follows: The link of the sulky and of the platform, with a total load
of 150 kg, shall withstand 5 times the pull of the machine in a level area when accelerating up
to the maximum speed.

20.102.1 Sulky attachments for seating the operator, shall have non- sllp oot rests ani shall
be so| designed that if the machine reverses, the operator cannot be ja n the
machine and the attachment.

Compliance is checked by inspection.

20.102. i ce that
preve e, for
examj be, for
examj verse
the difi ntrols
("deaq

Compli

20.10p. d side
protegti or by
guards, ess a
specid have
proteqti

Compfi

20.10p. y from
the s¢€

Compfi

20.10 ) operation of soiled containers by powered assistance may not Igad to
dangdgrous.condi or the operator.

Comp iance is checked hy ineppr‘tinn

20.104 On machines with a traction drive and on machines with accessible moving parts,
switches shall be so located that inadvertent switching-on is unlikely to occur.

The machines shall be so constructed that the traction drive can only be started after the
operator has taken place on the provided seat or platform and after he has carried out an
intentional action.

Compliance is checked by inspection.

20.105 For walk-behind machines with traction drive and a mass of the appliance
exceeding 100 kilograms the maximum speed on the level shall not exceed 6 kilometres per
hour.
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Traction drive does not include traction by the effect of rotating brushes.

They shall be provided with:

— a switch for continuous actuation ("deadman") that disconnects the driving motor when it is
not actuated any more by the operator;

— a parking brake if the braking effect of the switched-off traction drive is insufficient. The
parking brake shall be capable of holding the machine on a ramp with a gradient of 10 %,
or, if the climbing capacity of the machine is higher, on the steepest possible gradient.
The force required to operate the brake shall not exceed 200 N.

Machipe CEROTEeC O oPefraton F ‘A St CEeS—WHTT (0 and

markgd accordingly need not be equipped with a parking brake.

Compliance is checked by inspection.

20.106 Ride-on machines with an operator platform:

— shall be so equipped that if the operator leaves ive is
aytomatically switched off and the parking brake is ched-
off traction drive not have sufficient braking effect;

— shpll be so equipped that, if the operator mounts (th is not
aytomatically switched on;

— shpll be held by the parking brake o dieht of 6° or, if the climbing
capacity of the machine is higher, or\the

Compliance is checked as follows: The pgrforme the parking brake is checked on a

ramp pf dry pavement flagstones with g su ace and the appropriate slope. The|result

is taken as the mean of 4 wents. During the tests the machine is loaded with a

mass |of its maximum ity in thewoperatoy (75 kg).

20.10

- sh tor takes place on the seat, the traction drivelis not
aJ

— sh rking brake if the braking effect of the switched-off traction
dr King brake shall held the machine on a ramp with a grad|ent of
6° g capacity of the machine is higher, on the steepest pgssible
ar operate the brake shall not exceed 400 N for manual operatior

Compli d as follows: The performance of the parking brake is checked on a

ramp pf dry<pavemenpflagstones with a smooth surface and the appropriate slope. The|result

is taken as the mean of three measurements. During the tests the machine is loaded with a

mass [of.jts maximum capacity including the operator (75 kg).

20.108 Ride-on machines with an operator platform and ride-on machines with an operator

seat:

— sh
— sh

all not exceed a maximum speed of 25 kilometres per hour on a level surface;
all be equipped with a service brake.

The force required to operate the service brake shall not exceed

— 40
~ 60

0 N, for hand operation, and
0 N, for foot operation

The brake shall stop the machine within a distance of maximum 0,19 m for each kilometre per
hour of maximum speed of the machine.
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Compliance is checked as follows: The performance of the service brake is checked on a
level floor of pavement flagstones with a smooth surface. The result is taken as the mean of
three measurements. During the measurements the machine is loaded with a mass of its
maximum capacity including the operator (75 kg).

20.109 Machines with traction drive and a mass of the appliance exceeding 100 kilograms:

— shall be equipped with an emergency switch-off device which, if the controls or switches
for normal operation are failing, can be operated rapidly without danger from the
operator's position. This switching-off can be achieved, for example, by disconnecting the
drive mechanically or electrically, by a switch for continuous actuation ("deadman"), etc.;

— sh
fu
lo

NOTE

Comp

21 Mechanical strength

This ¢

Modifi

The in

21.10
follow

If faill
any s

subje¢

stand
kg drd
heigh

22 C
This ¢

22.6

a—beequippedwithadevicetopreventumauthorised—switchimg=omof the—opery

Lking means, removable handles of controls, etc.

Drive motors may be used as service brakes provided they cannot be disco

iance is checked by inspection.

lause of Part 1 is applicable, except as follows

cation:

hpact value is increased to 1,0 J £ 0,

I Those parts of the 0 impact in normal use are tes
5.

re of the part subj impact ¥ : e a failure to comply with this specifid
pot of the during normal operation to impacts or bl
ted to a : nergy of 6,75 J. The impact stress on the
ng machines g eX phere with a diameter of 50,8 mm and mass of]
pped from z s m or¥hanging on a string acting as a pendulum, falling

of 1,3 m.

lause O is applicable except as follows.

Addition:

tional
anical

ed as

ation,
DWS IS

free-
0,535
from a

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

22.32

Addition:

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

Compliance is checked by inspection.
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22.35 Modification:
Delete the note.
Addition:

These parts are subject to the hammer test of Clause 21. If this insulation does not meet the
requirement of 29.3, these are subject to the following impact test.

A sample of the covered part is conditioned at a temperature of 70 °C + 2 °C, for seven days

(168 h—Aftercomaitioning, the samplie 15 atfowed to attaim approximately ToomT temperature.
Inspeg¢tion shall show that the covering has not shrunk to such an 9 Huired
insulation is no longer given or that the covering has not peeled, 0 ; ay|move
longitudinally.

After this, the sample is maintained for 4 h at a temperaturg > ile |still at
this tgmperature, the sample is then subjected to impact b bwn in
Figure 101. The weight "A", having a mass of 0,3 kg, S to the
chisel|"B" of hardened steel, the edge of which is placed on

One impact is applied to each place wh ylati { jed in
normal operation, the distance betweé&n the ] ]

After this test, it shall show that the insufation & h test
as specified in 16.3 is made between etal foil wrapped round the insdlation
in the|required area.

22.101 Floor cleaning i 3 onstructed so as to prevent the penetration of
objects from the floor, nai i

Live parts shal@ ertical
direction through ex

Compliance is~¢

22.102 &ry supplied cleaning machines, secondary circuits shall not rely upon the
chassjs i 5sible
conductive parts.

Bare conductors and terminations shall be installed so that short-circuiting is cons|dered
unlikely\e occur.

Circuits for lighting or signalling may be installed with single-pole wiring and using the body if
such circuits are firmly isolated from circuits of operational functions.

Compliance is checked by inspection.

22.103 The batteries of battery-supplied machines shall be located in a compartment
separated from components liable to produce sparks. If this is not the case, adequate
ventilation shall ensure that no explosive atmosphere can build up in the area of spark
producing components.

Plug connection devices are considered to produce sparks only if they are employed for
emergency switching.
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During charging of batteries incorporated in battery-supplied machines

— all power-consuming circuits shall be positively interrupted, or

— the battery shall have all-pole disconnection from all power consuming circuits either by
a changeover switch or by disconnecting the plug.

NOTE Machines exclusively using batteries that present no explosion risk, such as gel batteries, can use single
pole switching.

Compliance is checked by inspection and by manual test.

22.104 Machines with batteries shall be designed in such a way that electrolyte leakage

from thebattery-doesrno patr-comptia o ardard—r-parteatarthere—she be no

possibility of the electrolyte coming on insulation, which could resulf on of

clearances and creepage distances below the values specified in Claus

Comp

22.105 Class | and class Il appliances shall employ a mains \ ' i ecting

all polles. Switches for machines that are supplied by safets teries

may ble single pole.

Compliance is checked by inspection.

23 Internal wiring

This glause of Part 1 is applicable, ex

23.5 |Addition:

NOTE 101 This requireme,

ompone@

at are
les of
on so

y y imp g g operation, without
impairing their performance. Switches or other controls shall not change their switching
position under the effects of impacts or vibrations.

Compliance is checked by inspection.

24.102 The contacts of switches, contactors in circuits of the braking-system, etc., that are
supplied at a rated voltage of up to 48 V, and contacts in circuits for self-excited electric
braking shall have highly reliable conductivity (for example, self-cleaning contacts).

Compliance is checked by inspection.
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upply connection and external flexible cords

lause of Part 1 is applicable except as follows.

Addition:

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

Appliances classified as IPX4, IPX5 or IPX6 shall not be provided with an appliance inlet,
unless both inlet and connector have the same classification as the appliance when coupled

or separated,—or unless inlet and connector can nnly be enpnrgfnd h‘,’ the use of a to

| and

have {
Appliz
257

Supp
— if
IE
— if
de

25.14

For a

flexings is 20 000.

25.15

Repla

he same classification as the appliance when coupled.

Addition:

y cords shall be not lighter than:

C 53);
polyvinyl chloride insulated, ordjnary pg
signation 60227 |IEC 53).

Addition:

ppliances incorpor

Modificatiqn:
ce Table 122 h \
Q Ta 2 — Pull force and torque

nces provided with appliance inlets shall also be provided with,a

ode designation

eathed flexible cord

a%nen or type Y attachment the num

appropriate sord set.

60245

(code

ber of

Mass o apph}k@ Pull force Torque

CERN : -

<1 X 30 0,1

>1 and™ < 60 0,25

54 125 0,40
Addition:

The test is also applied to the cord in the cord set for appliances classified as IPX4 or higher
that are provided with an appliance inlet. The cord set is fitted to the appliance inlet prior to
the commencement of the test.

26 T

erminals for external conductors

This clause of Part 1 is applicable.
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27 Provisions for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This clause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation

60335-2-72 0O IEC:2002(E)

This glause of Part 1 is applicable except as follows.

29.2 |Addition:

that it|is unlikely to be exposed to pollution due to normal u

30 Resistance to heat and fire

This glause of Part 1 is applicable except as fol|@

30.2 |Addition:

For these appliances, 30.2.2 is applicaple
is appllicable.

31 Resistancetor

This dlause of P@i

32 Radiation,
This dlause of

Additibn:

NOTE [101 _For>attach
Annex AA of IEC 60335-2-69.

ed so

Qr b in battery-chargers, for which $0.2.3

e¢hts intended to pick up hazardous dust, additional requirements are specjfied in
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Key
A = Wejight

B = Chisel

C = Fixjng arm
D = Sample

E = Base having

C A
g_/‘z—___l - 012,3
-t
a0
|
A | /4
B
I 0121 | |
l T A |y ‘
@ﬂ Ll el
3 1
il 0120 {\\R
D\ B _E\__
| Ng 2
A
E IEC 1272/02

&

Figure 101 — Impact test apparatus

Dimensions in mil

imeters
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— Pgrtland cement (ordinary or rapid hardening);

— Pgrtland blast furnace cement.

The fi
uncru

— 10% fines test: not less than 10 f;

- f

The n
The tqg
the c¢

The fl
proce
"presg
entire

After
during

Flags

The n
surfadg

dkiness index: not more than 35%.
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Annexes

nnexes of Part 1 are applicable.

Annex AA
(normative)

Precast concrete flags

ement in the manufacturing of these paving flags shall be of, or s 0, One
ng:

ape of the finer particles of mortar duri
as far as practicable. A flag describ

aximum-deyiation from a 750 mm straight edge placed in any position on the w
e shall*not excéed 2 mm. There shall be no special preparation for smoothing of th

surfad

of the

hed or

of the

nts of
5ts.

ng the
bd as
er the

ularly

baring

e test

=)

e I he flag should be made under normal production conditions for commercial us

.
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