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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates
closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical
standardization.

Draft Intprnational Standards adopted by the technical committees are circulated to the member bodies for
voting. j’ublication as an International Standard requires approval by at least 75 % of the member bodies
casting a vote.

Internatipnal Standard ISO 10472-2 was prepared by Technical Committee ISO/TC 72, Textile madhinery and
machingry for dry-cleaning and industrial laundering, Subcommittee SCJ5,) Industrial laundry and
dry-cleahing machinery.

ISO 10472 consists of the following parts, under the general title Safety requirements for industrial laundry
machingry:

— Part 1: Common requirements

— Part 4: Washing machines and washer-extractors

— Part 3: Washing tunnel lines including component rmpachines
— Part 4: Air dryers

— Part §: Flatwork ironers, feeders and folders

— Part g: Ironing and fusing presses
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Introduction

This part of ISO 10472 is intended to instruct the designer of industrial laundry machinery in a systematic
manner, focusing on his particular type of machine, regarding the relevant essential safety requirements,
and to suggest possible state-of-the-art safety solutions.

The extent to which hazards are covered is indicated in the scope of this part of ISO 10472. In addition,
machinery should comply as appropriate with ISO/TR 12100-1 and ISO/TR 12100-2 for hazards which are not
specifically referred to in this part of ISO 10472.

All exampl]es given in this part of ISO 10472 represent the state of the art. Equivalent solutjons are
acceptable} provided they attain at least the same safety level.

The designer is presumed to have taken into account all the provisions of ISO 10472-1-hefore corjsidering
this part of|ISO 10472.
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Safety requirements for industrial laundry machinery —

Part 2:

Washing machines and washer-extractors

1 Scope

This parf of ISO 10472 covers, together with ISO 10472-1, most significant hazards associated with washing
machings and washer-extractors of all configurations having a net usable cage volume’s 60 I.

This parf of ISO 10472 does not cover particular hazards for drawer-type washer-extractors.

This paft of ISO 10472 does not cover the hazards caused by processing work which may] create an
explosive or flammable atmosphere inside the machine.

This paft of ISO 10472 complements the basic requirementsias laid down in ISO/TR 14100-1 and
ISO/TR 12100-2. It also gives guidance to the designer on assessing the risks associated with the hazards
(see EN [1050) and on selecting measures for attaining the required safety level.

This part of ISO 10472 does not apply to ancillary equipment, e.g. chemical supply pumps, stIam valves
and sugply pipe work, vent systems, work feed systems and discharge systems and ducting to the
atmosphere.

2 Normative references

The follpwing standards contain provisions which, through reference in this text, constitute pr

this part

to revisifn, and parties to agreement based on this part of ISO 10472 are encouraged to inve

possibili
ISO mai

ISO 1047

ISO/TR 1
termino

ISO/TR 1

of ISO 10472. At the timesof'publication, the editions indicated were valid. All standards

y of applying the most recent editions of the standards indicated below. Members
ntain registers of clrrently valid International Standards.

2-1:1997, Safety requirements for industrial laundry machinery — Part 1: Common requi

2100-1:1992, Safety of machinery — Basic concepts, general principles for design — P
ogy, methodology.

bvisions of
are subject
stigate the
of IEC and

rements.

art 1: Basic

— Part 2:

2100-2:1992, Safety of machinery — Basic concepts, general principles for design

Technical principles and specifications.

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

ISO 13852:1996, Safety of machinery — Safety distances to prevent danger zones being reached by the
upper limbs.

ISO 13853:—", Safety of machinery — Safety distances to prevent danger zones being reached by the lower

limbs.

1) To be published.
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ISO 14119:—", Safety of machinery — Interlocking devices associated with guards — Principles for design
and selection.

IEC 335-1:1991, Safety of household and similar electrical appliances — Part 1: General requirements.

IEC 335-2-7:1993, Safety of household and similar electrical appliances — Part 2: Particular requirements for
washing machines.

EN 349:1993, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body.

EN 953:1997, Safety of machinery — General requirements for the design and construction of guards (fixed,

movable).
EN 1037:19
EN 1050:19

EN 1760-1:
the design

EN 1760-2:
the design

EN 60204-1
[IEC 204-1:

3 Defin

For the pufposes of this part of ISO 10472, the follewing definitions apply.

3.1
washing m
Machine p

3.2
washer-ex
Machine w

95, Safety of machinery — Prevention of unexpected start-up.
96, Safety of machinery — Risk assessment.

1997, Safety machinery — Pressure sensitive protective devices — Pant™: General pring
and testing of pressure sensing mats and floors.

—", Safety of machinery — Pressure sensitive protective devices — Part 2: General pring
and testing of pressure sensitive edges and pressure sensitive bars.

11992, Safety of machinery — Electrical equipment of machines — Part 1: General requi
1992, modified]

itions

achine

prforming only those operations required for washing textiles.

ractor
hich combines thefuinctions of textile washing and moisture extraction by centrifugal act

iples for

iples for

rements.

ion.

clor

Washer-extractor in which the drum is not rigidly connected to the frame but is secured by means of a
vibration-reducing system.

3.23

tilting washer-extractor
Fixed or suspended washer-extractor in which the drum tilts during loading and/or unloading.

1) To be published.
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3.2.4

ISO 10472

drawer-type washer-extractor
Fixed or suspended washer-extractor in which two halfcages slide horizontally out from the frame, in the
low position for loading and the high position for unloading.

-2:1997(E)

horizontal

j positions

diseases.

3.25

top-loading, vertical axis washer-extractor

Washer-extractor in which the plane of the loading door is at a right angle to the vertical axis of the rotation
of the cage.

3.3

front-logding machine 'L
Washing machine or washer-extractor in which the plane of the loading door is at a rightyapgle to the
horizontpl axis of rotation of the cage.

34

side-loadling machine

Washing machine or washer-extractor in which the plane of the loading dooryis-parallel to the
axis of rptation of the cage.

35

barrier machine

Washing machine or washer-extractor without direct contact betwgéen the loading and unloadin
(e.g. sepjarated by a wall).

3.6

aseptic machine

Washing machine or washer-extractor used for processing infected work.

3.7

infected|work

Work which has been in contact with persons'suffering or suspected of suffering from infectious
3.8

cage (basket)

Rotating

NOTE —
bearings.
pocket m

3.9
drum

container within which the work is held during the washing process.

Generally the cage is-fabricated from perforated stainless steel and supported on rigidly or flexi
The cage can be either undivided (open-pocket machines) or divided into two or more compart
hchines).

ly mounted
ents (multi-

Container within which the cage operates, generally having the access door as an integral component.

3.10

G-factor

Dimensionless quotient of the centrifugal acceleration at the outer cage diameter and the gravitational
acceleration, obtained by the formula:

G=56 Bzw
000

where

n is the rotational frequency, in reciprocal minutes;

d is the cage diameter, in centimetres.
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4 Hazards

41 General
The hazards common to most industrial laundry machinery are listed in ISO 10472-1. Significant particular

hazards found in washers and washer-extractors are listed in 4.2 to 4.11.

4.2 Mechanical hazards
4.2.1 Rotating cage: crushing, shearing, entanglement, drawing-in and trapping.
4.2.2 Mapual drum doors: crushing and trapping by falling door.

4.2.3 Do¢ors (cage and drum): drawing-in, trapping, crushing and shearing caused by integnded or
unintended rotation of the cage during loading or unloading, e.g. while positioning the'cage.

4.2.4 Caie doors: crushing, shearing, impact due to incorrectly secured cage door leading to ejection of
machine parts.

4.25 Poyer-operated drum doors: crushing, shearing (closing), impact (6pening).
4.2.6 Logs of stability (due to out-of-balance): impact.

4.2.7 Suspended washer-extractors: crushing between the suspended drum or attached compongnts and
fixed elements of the machine, such as the frame.

4.2.8 Falling load and loading devices: impact, crushing:

4.3 Electrical hazards

See ISO 10472-1:1997, 4.2

4.4 Theymal hazards

4.41 Hotliquor: scalding fram-spillage and splashing.

4.4.2 Hot surfaces aroundthe loading and unloading door(s): burns.

443 Heltvenergy: bhurns and scalding from unintended supply with open door or insufficient watér level.

4.4.4 Viewing panels: scalding from hot liquor due to broken panels.

45 Hazards generated by noise

The extraction cycle may create a noise hazard.

4.6 Hazards associated with materials and substances
4.6.1 Aggressive chemical action: harmful malfunction of the machine.

4.6.2 Fire and explosion
4.6.2.1 Explosive vapour contained in the load: burns.

4.6.2.2 Gas- and oil-fired heating: burns.
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4.6.3 Biological hazards
4.6.3.1 Contact with infected work.

4.6.3.2 Biological or chemical contamination of the public water supply arising from back-flow from the
machine.
4.7 Hazards due to neglect of ergonomic principles in machine design

Unhealthy posture due to inadequate height of the loading door of washing machines and of the hopper for
adding chemicals; excessive effort when unloading the washer-extractors.

4.8 Hazards caused by failure of energy supply and control systems

Mechanical hazard occurring if the operator reaches the cage during run down or/enters the danger zone
during tilting (e.g. for maintenance).

4.8.1 Hailure of energy supply.

4.8.2 Hailure of control systems.

4.9 Hazards caused by unexpected ejection of machine-parts

For instgnce, overspeed of power transmission.

4.10 P3articular hazards associated with barrier‘machines

Entanglgment, drawing-in and trapping by the cage or shearing or crushing by the closing power-operated
door dug to required interaction of two operators, one on each side of a wall.

Contamination, when used as an aseptic machine (see 4.6.3.1).

4.11 Pdrticular hazards associated with tilting machines

4.11.1 |Tilting controlled  manually: crushing and shearing between the tilting machine [and fixed
elements.

4.11.2 |Automatic tilting (unexpected start-up): crushing and shearing between the tilting machine and
fixed-elements.

4.11.3 |Loading and unloading: entanglement.

4.11.4 Overturning: crushing.

4115 Maintenance: drawing-in or trapping.

5 Safety requirements and/or measures for the hazards identified in clause 4

5.1 General

The designer shall consider the common safety requirements and measures described in ISO 10472-1 in
addition to the particular hazards and measures described in this part of ISO 10472.
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5.2 Mechanical hazards

5.2.1 Rotating cage

The drum doors of horizontal and vertical axis washer-extractors shall prevent access to the rotating cage
and shall be interlocked with guard locking (see ISO 10472-1:1997, 5.1.2). This interlock shall be arranged so
that door opening is prevented while the cage is rotating. This guard locking device may include, for
example, time-delay shut-off to drive-motor, power released spring loaded mechanical brake or motion
sensors.

The instruction handbook shall contain details of the testing and maintenance of the braking if used in
conjunctioprwithatmre=detay-

Hoppers fqr the manual addition of washing chemicals shall be fitted with means to prevent.acceps to the
rotating cage. Such means shall be in accordance with ISO 13852:1996, table 4 (e.g. safety,bars at the base
of the hopper and a fixed guard in the form of a weir allowing fluid flow but not access),

5.2.2 Mapual drum doors
Upward ogdening doors shall be fitted with a device (e.g. a catch or damping cylinders) to prevent a¢cidental
falling back of the door which could generate crushing or trapping hazards, The device shall operat¢ even in

case of poyver failure.

This does [not apply to top-loaded vertical axis washer-extractors/where the light-weight door (less than
2 kg) opens over the centre.

5.2.3 Doo¢rs (cage and drum)
It shall not|be possible to position the cage of multi-pocket or of side-loading machines using power when

any drum dloor is open. This requirement does not apply if the machine is automatically loaded or unloaded
and accesg to the danger zone is completely prevented.

For multi-pocket machines where rotation by gravity may create a hazard, measures shall be [taken to
prevent this rotation while the cage and drum doors are open (e.g. mechanical brake, adequate tg support
the static dut-of-balance load in the maximum load case).
5.2.4 Cage doors

Measures shall be taken to.prevent cage doors opening after the drum door has been closed|and the
machine started.

Such meagqures may inglude, for example:

— ensuring adequate machine rigidity to prevent component flexing;

— providing@ mechanical trapped-key system that cannot be removed from the cage door until the locking
mechanism is correctly engaged.

The instruction handbook shall include detailed advice concerning the inspection and maintenance of the
cage door locking means.

5.2.5 Power-operated drum doors
5.2.5.1 Door closing

The hazard due to the automatic closing of doors shall be prevented by one of the following means:
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a) where practical, by limitation of force to less than 150 N, and kinetic energy at any door position to less
than 10 J and pressure less than 0,5 N/mm?, until the gap is less than 8 mm (see EN 953:1997, 6.2.5);

or

b) access prevention by guards (see ISO 10472-1:1997, 5.1.2) such as:

— fences according to ISO 10472-1:1997, annex A;

— casings or covers;

or

c¢) stopp
durin

ing the door movement by safety devices (see 1ISO 10472-1:1997, 5.1.2) which are’ eff
p the closing process of the door, e.g.

— elgctrosensitive protective devices;

— pr
— tri
or

d) by pr
be lo

5.25.2

If an op)
opening

bssure-sensitive mats or floors (see EN 1760-1);

b bars taking into account the stopping time (see EN 1760-2);

bviding a hold-to-run control (see ISO/TR 12100-1:1992,:3.23.3) for door closing. Such ac
ated so that the operator has a clear view of the dangér zone but cannot reach it.

Door opening

erator can enter the danger zone and if<the maximum velocity of any element of th

installation of a barrier to prevent impact hazard. The barrier shall not create a new hazard.

ective only

bntrol shall

e door on

is greater than 0,3 m/s, then the instruction handbook shall give information on design and

3.23.3) for

As an alfernative, the manufacturer may provide a hold-to-run control (see ISO/TR 12100-1:1992

door opéning. Such a control shall be\located so that the operator has a clear view of the dangér zone but
cannot rpach it.

5.2.6 Loss of stability

Fixed washer-extractors with a G-factor greater than 150 and all suspended washer-extractors sh

with me
to oper§
speed).

Sensing

hns for detecting an out-of-balance condition of the loaded rotating cage. Such means §
te at an,acCeptable limit beyond which the rotational speed shall be reduced (e.g. {

devices shall be fitted so that they cannot be invalidated by unauthorized persons.

all be fitted
hall be set
o washing

The manufacturer shall describe in the instruction handbook the method of testing the out-of-balance
control system.

EXAMPLE

A rigid bracket fitted to the drum having an elongated hole into which a sensor switch arm protrudes. The
sensor switch is rigidly mounted to the machine frame. Any undue movement of the drum will cause the
switch contacts to close and reduce the rotational speed to a safe limit (see figure 1).
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—4 drum
cage
frame
sensor switch
switch arm
hole
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5.2.7

The minim
4.2 to avo
covers (seq

5.2.8 Falling load and loading devices

In order to
extractors
provided.

instruction

such a manner that, in the event of loss of power, they will ot fall.

5.3 Elec

For machipes having a net usable cage volume = 150 |, the electrical design shall be in accorda

EN 60204-1

For machi
IEC 335-1

The manuflacturer shall exptainhis decision in the instruction handbook.

5.4 Theymal hazards

5.41 Hot

Sugpended washer-extractors

Figure 1 — Sensing device for out-of-balance condition

um distance between the suspended drum and fixed elements shall be as given in EN 3
d crushing of the hand. Alternatively, the crushing zone shall be protected by rigid o
ISO 10472-1:1997, 5.1.2).

avoid hazards due to the unintended release of overhéad loads (e.g. loading of tilting
from overhead bags or chutes) guards and/or safety devices (see ISO 10472-1:1997, 5.1.2
Where the loading device is provided by the user, the manufacturer shall describ
handbook the hazards and appropriate additionalsafety measures. Chutes shall be des

trical hazards

as specified in ISO 10472-1:1997, 5.2.

es having a net usable,cage volume of between 60 | and 150 I, the manufacturer shall
nd IEC 335-2-7 apply or ifEN 60204-1 applies (see ISO 10472-1:1997, 5.2).

liquor

49:1993,
flexible

washer-
shall be
e in the
igned in

nce with

decide if

All machin

es Titted with selt-heating equipment shall have a vent to prevent dangerous butld-up ot

pressure

or vacuum, for example, caused by uncontrolled energy supply. In the case of steam-heated machines, the
vent shall have a minimum diameter of 2,5 times the diameter of the steam supply duct, but not less than
30 mm. The vent shall discharge in such a way that the exhaust does not endanger people.

All machines shall be fitted with an overflow to prevent overfilling of the machine. This shall be of such
dimensions as to discharge the maximum rate of the input flow of water, and positioned to discharge to a

safe place.

It shall not be possible to open the drum door with the liquor level above the door sill. This may be
achieved, for example, by interlocking the door locking with a level sensor and interlocking the door with
the drain valve, see ISO 14119:—, clause 5.
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On side loading washing machines, splashing of hot liquor on the loading side shall be limited (e.g. by
fitting metal screens).

The opening to add washing chemicals shall be designed to prevent the discharge or splashing of
hazardous liquid (e.g. via a non-return valve, or lid interlocked with the machine, or feed hopper overflow
connected to a drain).

5.4.2 Hot surfaces

Concerning hot surfaces surrounding the loading or unloading door(s), see ISO 10472-1:1997, 5.3.

Technicgtmeasures—shat-be-appledte-the-doorhandlebutnreedno i dqor, nor the
viewing [panel, nor the area of the machine face adjacent to the door.

5.4.3 Heat energy

The heat energy supply shall be interlocked with the sensor of the water level and shall be interlocked with
guard logcking with the door, see ISO 14119:—, clause 5.

Applicatjon of heat energy shall not be possible while the drum door is openor when there is an jnsufficient
level of|water in the machine. The minimum water level shall be stated by the manufactlirer in the
instructipn handbook.

5.4.4 Viewing panels

Viewing(panels shall be designed to withstand anticipated conditions of pressure and thermal shock.

The manufacturer shall state in the instruction handbook the maximum steam pressure and injgction rate,
or the npjaximum rate of liquor temperature change forwhich the viewing panel is suitable. The viewing
panel shiall be designed to sustain the maximum possible liquor level.

5.5 Hazards generated by noise

See ISO(10472-1:1997, 5.4.

5.6 Hazards associated with materials and substances

The marjufacturer shall state”in the instruction handbook the range of processes for which the machine may
or may not be suitable (e:g) treatment of rags containing volatile solvents) (see ISO 10472-1:1997,7.1).

5.6.1 Aggressive chemical action

The mag¢hinecshall be constructed from materials suitable for the intended process (e.g. stong washing,

chemical dyeing).
In the irstruction han k ntion shall drawn he f h h fh hlorite| will cause

corrosion which may cause component failure under certain circumstances.

5.6.2 Fire and explosion

5.6.2.1 Explosive atmosphere

This part of ISO 10472 does not give technical advice about protection against explosions.

The manufacturer shall state in the instruction handbook that washing machines and washer-extractors not

specifically designed for work which may create an explosive atmosphere (inside the machine) shall not be
used for this purpose.
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5.6.2.2 Gas- and oil-fired heating

The safety

requirements and/or measures of ISO 10472-1:1997, 5.5.2 shall apply.

For machines with a net usable cage volume < 150 |, see the note in 5.5.2 of ISO 10472-1:1997.

5.6.3 Bio

5.6.3.1

logical hazards

Contact with infected work

© 1SO

Aseptic machines shall be fitted with interlocked control to ensure a disinfection cycle is operated, see

ISO 14119:
a barrier m

—, clause 5. The controls shall be arranged so that the drum door (unloading door in_ th
achine) cannot be opened until the disinfection cycle is completed (see ISO 10472-1:1997

The manuflacturer shall give advice in the instruction handbook concerning the requirements for th

test for dis

nfection effectiveness.

NOTE — National regulations may exist for the disinfection cycle.

5632 B

ological or chemical contamination of the water supply

The manu

supply antilf3

regulationg

shall draw the user's attention, by a note in the instruetion handbook, to local or
for water supply.

5.7 Hazards due to neglect of ergonomic principles in‘machine design

See ISO 10
the hopper

NOTE — If t
should proy

cturer shall provide means to prevent back syphonage of contaminated water to the ma

b case of
5.5.4).

B user to

in water
national

472-1:1997, 5.6 for guidance when designing, the height of the loading or unloading do¢r and of

for adding chemicals.

he risk assessment indicates that excessive effort would be required to unload a machine the mar
ide means to assist this operation{e.g. portable unloading device), and give advice on their U

instruction handbook.

5.8 Failu

re of energy supply and control systems

5.8.1 Fai
See ISO 1

Means shall be supplied with the machine to prevent uncontrolled fallback from tilting (e.g. timber |

maintenan

5.8.2 Fai

ure of energy supply
72-1:1997, 5.7

e opetation). The instruction handbook shall contain instructions on their use.

ure,of control systems

ufacturer
se in the

brops for

The category of the safety-related part of the control system (see ISO 13849-1:—, clause 6) shall be not
lower than category 1 except for the tilting control system which shall be not lower than category 2. This
shall provide for automatic test on start-up.

5.9 Hazards caused by unexpected ejection of machine parts

For washer-extractors with two or more motors, all transmission components shall be capable of operating
at the highest speed of which the machine is capable. Otherwise, means shall be provided to prevent any
low speed component operating at an excessive speed. For example, for washer-extractors with two or
more motors and a clutch, these can be fitted with an overspeed sensitive device to detect transmission

overspeed
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and stop the machines in this event (e.g. pulse generator or centrifugal switch).
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5.10 Particular hazards associated with barrier machines

It shall not be possible to open the drum doors on the loading and unloading sides simultaneously. In
addition, the following shall apply:

— the two doors shall be interlocked in such a way that the machine can run only if both doors are closed,
see ISO 14119:—, clause 5; and

— the machine shall be fitted with signalling devices providing reciprocal information to both sides of the
machine; and

— the cpntrols for drum doors shall be positioned on the same side of the barrier as the carfesponding
door.

5.11 Particular hazards associated with tilting machines
5.11.1 |[Tilting controlled manually

These mlachines shall be guarded except in positions where access is requireéd for loading and unloading. In
these pdsitions, safety devices shall be provided, for example, the tilting.of the machine may bg controlled
by a holld-to-run control device located in a position where the opetator can clearly see but cannot reach
any crushing and shearing zones which are not protected (see figufe)2).

i
, 1
' *
: }ﬁ/z Key
I 1 tilting machine
D 2 guard
3/'%' 3 hold-to-run control

Figure 2— Safeguarding of tilting machines controlled manually
5.11.2 |Automatic tilting

For indiyidual machines crushing and shearing points between fixed and tilting elements of the machine
shall be|guarded-tsee ISO 10472-1:1997, 5.1.2). The manufacturer shall inform the user in the [instruction
handboqk aboutthe hazard of crushing and shearing between the tilting elements and other machines or
structurgs of the building.

For fully automatic instattations, the danger zone shattbe rendered maccessibie by imtertockimg guards.
5.11.3 Loading and unloading

For power-operated drum doors, see 5.2.5.

For automatic tilting machines with power-driven rotation which have to be loaded or unloaded while the
cage rotates, the hazard caused by the rotating cage shall be excluded by guards and/or safety devices (e.qg.

fences, pressure-sensitive mats or floors or electrosensitive protective devices, see ISO 10472-1:1997, 5.1.2).

For manually controlled tilting machines the manufacturer shall provide means to exclude the hazard of
entanglement by a hold-to-run control for rotation of the cage during loading and unloading.

11
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5.11.4 Overturning

Tilting washer-extractors shall be so constructed that overturning of the machine is prevented, if possible
by designing inbuilt stability, i.e. the basepoint of the centre of gravity shall lie within the polygon of
support for all tilting positions.

The manufacturer shall take into account the mass of the maximum load in wet condition, including
undrained water, the kinetic energy of the tilting part and the overturning moment created by the opened
door. When foundation bolting is one of the measures taken to prevent overturning, the manufacturer shall
specify in the instruction handbook the bolts and foundation requirements.

5.11.5 Maintenance

The machipe shall be fitted with means for securing any part that may descend by gravity-and|create a
hazard durjng maintenance or fault clearing.

6 Verification of safety requirements and/or measures

Verification shall follow the general requirements of ISO 10472-1 and the particular requirements of|clause 5
of this part|of ISO 10472. Table 1 gives a list of verifications.

12
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Table 1 — List of verifications
Sub- Subject Reference Test method
clause
5.2.1 Rotating cage
Interlocking guard with guard ISO 10472-1:1997, 5.1.2 | Physical test
locking for door
NOTE — This test shall not be carried out
when the liquor level is above the|door sill.
Braking in conjunction with time Instruction handbook | Follow test in instruction-handbook and
delay instruction for maintenance
Guards or bars inside hoppers ISO 13852 Visual inspection;
Measurement
5.2.2 Drum doors
Support for drum door to prevent Function test
falling Visual inspection
5.2.3 Doors (cage and drum)
Positioning the cage by power EN 1037 Function test
Interlocking the drum door ISO 14119 Open drum door and attempt fo move
cage by power
Rotation by gravity Switch off power, open drum and cage
door and attempt to move cage by hand
5.2.4 Cage doors

Means to prevent opening after
closing of the"drum door

Maintenance

Instruction handbook

Function test

Confirm accuracy and content

13
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Table 1 (continued)
Sub- Subject Reference Test method
clause
5.2.5.1 Automatic closing
a) | Limitation of force EN 953 Measurement
b) [ Guards ISO 10472-1:1997, 5.1.2
- fence guard ISO 13852 Measurement
ISO 13853 Measurement
c) || Trip devices ISO 10472-1:1997, 5.1.2
EN 1760-1 Demonstration
EN 1760-2 Demonstration
d) ||Hold-to-run control ISO/TR 12100-1 Demonstration
5.2.5.2 Door opening
Barrier Instruction handboaek Measurement
Confirm accuracy and content
Hold-to-run-control ISO/TR 121001 Demonstration
5.2.6 Loss of stability
G-factor Calculation
Device for detecting out-of-balance Manufacturer’s Calculation of maximum values and
technical file demonstration
Invalidation by unauthiorized person Check that the device cannot be
invalidated
Method of test Instruction handbook | Confirm accuracy and content
5.2.7 Suspénded washer-extractors
ﬂap hetwean drum and fived par{-e EN_349 Measuramaont
Covers to protect the gap ISO 10472-1:1997, 5.1.2 | Check presence and function

14
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Table 1 (continued)
Sub- Subject Reference Test method
clause
5.2.8 Falling load and loading devices
Falling load ISO 10472-1:1997, 5.1.2 | Visual inspection and/or function test
Instruction handbook | Confirm accuracy and content
Falling chute Function test
5.3 Electrical hazards
Machine capacity > 150 | EN 60204-1:1992,
clause 20
ISO 10472-1:1997,
5.1.2
Machine capacity between 60 | and IEC 335-1
150 | IEC 335-2-7
Decision of the manufacturer Instruction handbook | Confirm accuracy and content
5.4.1 Hot liquor
Vent Measure dimensions
Inspect position
Overflow Close the drain valve and fill the machine
with liquor at the maximum rdte
predicted by the manufacturer.
Check that the overflow operates
adequately.
Interlocking ef\deor, level sensor, ISO 14119 Fill with cold water, attempt tq open the
drain valve drum door and check position|of drain
valve.
Méans to limit splashing Check presence and efficacy
Means to prevent dienhnrgn of Check presence and nffirnr‘\'/
hazardous liquid
5.4.2 Hot surfaces ISO 10472-1:1997, 5.3 Measure surface temperature after one

or more washing cycles at the
process temperature

highest
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