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Foreword

-1:1997(E)

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 elect

Zzatiaon

rotechnical

standard

Draft Intprnational Standards adopted by the technical committees are circulated to the member

voting. j’ublication as an International Standard requires approval by at least 75 % of the*member bodies

casting

Internatipnal Standard ISO 10472-1 was prepared by Technical Committee ISO/TC~72, Textile mad

machine

dry-cleahing machinery.

ISO 1047
machine

— Part 1

— Part 2

— Part 3

— Part 4

— Part 5

— Part 6

Annex A

TZOcroTT

vote.

ry for dry-cleaning and industrial laundering, Subcommittee SC''5, Industrial Ia

2 consists of the following parts, under the general title Safety requirements for industri;
ry.

: Common requirements

: Washing machines and washer-extractors

: Washing tunnel lines including component machines
- Air dryers

: Flatwork ironers, feeders and foldérs

: Ironing and fusing presses

forms an integral part of this part of ISO 10472. Annexes B and C are for information onl

bodies for

hinery and
undry and

al laundry
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Introduction

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. The

manufacturer's attention is drawn to the fact that machinery should comply as appropriate with
ISO/TR 12100 1 ond 1ICSO/TD 12100 2 for bazarde abhiol v oo + nn,\n:#:n».l!u raofarrad +o 1 o part Of

ehb
OO —ToO o7 T 2 Tz 1O oot go— v e —arc— ot opCtmoTy T CTreT T e t—tO— Tt

All examples given in ISO 10472 represent the state of the art. Equivalent solutions are acceptable, provided
they attain|at least the same safety level.
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Safety requirements for industrial laundry machinery —

Part 1:
Common requirements

1 Scc

The ind

)pe

vidual parts of ISO 10472 identify all significant hazards associated with Naundry

designed for use in industrial laundry premises, which includes hotels, hospitals, ntirsing hom

and sim

lar premises, as well as machines designed for use in self-service estahlishments suk

minimuin capacities stated in the separate parts of ISO 10472. Dry-cleaning presses and garmg

are also
Certain g
Househd

The indi
ISO/TR 1
EN 1050
intended

The indi
— thep

— noisef

— laser;
— main
— ergor
— explg

— isolat]

included.
pecialized finishing machines used for shaped items are excludéed.
Id and similar electrical appliances (see IEC 335) are not covered by ISO 10472.

vidual parts of ISO 10472 complement the basic requirements laid down in ISO/TR 1

2100-2. They give guidance to the designer on assessing the risks associated with the h
and on selecting measures to attain the requiredsafety level. "Use of machinery" com
use and reasonably foreseeable misuse.

Vidual parts of ISO 10472 do not give specific technical advice about:

hases of life of the machine other than use;

enance operations and elimination of process faults;
omics;
sions;

on of energy.Solirces;

— pressjure vessels;

— hots

The indi

Irfacessnecessarily exposed for production purposes [but see ISO 10472-6 (press head su

Vidual parts of ISO 10472 do not cover electromagnetic compatibility.

machinery
es, prisons
ject to the
nt presses

P100-1 and
hzards (see
brises both

rface)l.

Hazards due to the use of gas within a machine which is not included in the range described in 5.5.2 of this
part of ISO 10472 are not covered by the individual parts of ISO 10472.

Examples of layouts of a large- and a medium-size plant which show the machines of parts 2 to 6 of
ISO 10472 are given in annex B.

The individual parts of ISO 10472 apply to machines which are manufactured after the date of issue of the

relevant parts.
NOTE — For significant hazards concerned with construction, transport, commissioning,
dismantling and disposal of the machine, see ISO/TR 12100-1:1992, 3.11, 3.12 and ISO/TR 12100-2:1992, 5.5.

decommissioning,
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The guidance contained in the individual parts of ISO 10472 is based on the assumption that the designer
has completed a risk analysis of the machine under consideration. This will enable him to identify and fulfil
the significant requirements for the machine as stipulated by the individual parts of ISO 10472.

2 Normative references
The following standards contain provisions which, through reference in this text, constitute provisions of

this part of ISO 10472. At the time of publication, the editions indicated were valid. All standards are subject
to revision, and parties to agreement based on this part of ISO 10472 are encouraged to investigate the

possibility of applying the most recent editions of the standards indicated below. Members of IEC and
ISO maintgin registers of currently valid International Standards.

ISO 5232:—+", Graphical symbols for textile machinery.

ISO 9398-111993, Specifications for industrial laundry machines — Definitions and testing of capacity and
consumptipn characteristics — Part 1: Flatwork ironing machines.

ISO 9398-2t1993, Specifications for industrial laundry machines — Definitions’ and testing of cap4acity and
consumptipn characteristics — Part 2: Batch drying tumblers.

ISO 9398-311993, Specifications for industrial laundry machines — Definitions and testing of capacity and
consumptipn characteristics — Part 3: Washing tunnels.

ISO 9398-411993, Specifications for industrial laundry machines s— Definitions and testing of cap4city and
consumptipn characteristics — Part 4: Washer-extractors.

ISO 10472-R:1997, Safety requirements for industrial laundry machinery — Part 2: Washing machjnes and
washer-exiractors.

ISO 10472-3:1997, Safety requirements for industrial laundry machinery — Part 3: Washing tunpel lines

including g

omponent machines.

ISO 10472-4:1997, Safety requirements for industrial laundry machinery — Part 4: Air dryers.

ISO 10472-p:1997, Safety requirements for industrial laundry machinery — Part 5: Flatwork ironers, feeders
and folders.

ISO 10472-p:1997, Safety regiiirements for industrial laundry machinery — Part 6: Ironing an{d fusing
presses.

ISO/TR 12100-1:1992,\Safety of machinery — Basic concepts, general principles for design — Part 1: Basic
terminology, methodology.

ISO/TR 12100-2:1992, Safety of machinery — Basic concepts, general principles for design — Part 2:

Technical principtes ana specifications.

ISO 13849-1.—2, Safety of machinery — Safety related parts of control systems — Part 1: General principles

for design.

ISO 13850:1996, Safety of machinery — Emergency stop — Principles for design.

ISO 13851:—?, Safety of machinery — Two-hand control devices — Functional aspects and design
principles.

1) To be published. (Revision of ISO 5232:1988)
2) To be published.
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ISO 13852:1996, Safety of machinery — Safety distances to prevent danger zones being reached by the
upper limbs.

ISO 13853:—2, Safety of machinery — Safety distances to prevent danger zones being reached by the lower

limbs.

ISO 14119:—2, 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-
washing

IEC 3356-
for tum~h

IEC 335-
for elect

EN 563:1
tempera

EN 614-1
principlg

EN 746-3
fuel han

EN 953:1
movable

EN 999:
position

EN 1037

EN 1760
for the d

EN 1760
the desi{

EN 5010
and test

P-7:1993, Safety of household and similar electrical appliances — Part 2: Particular requi
machines.

P-11:1993, Safety of household and similar electrical appliances — Part 2: Particular re
ler dryers.

P-44:1987, Safety of household and similar electrical appliances — Part\2: Particular re
Fic ironers.

994, Safety of machinery — Temperatures of touchable surfaces*— Ergonomics data t
ture limit values for hot surfaces.

11995, Safety of machinery — Ergonomic design principles — Part 1: Terminology a
S.

11997, Industrial thermoprocessing equipment ~=Part 2: Safety requirements for com#t
Hling systems.

997, Safety of machinery — General requirements for the design and construction o
guards.

2!, Safety of machinery — Hand/arm speed — Approach speed of parts of the bg
ng of safety devices.

1995, Safety of machinery +— Prevention of unexpected start-up.

1:1997, Safety of machinery — Pressure sensitive protective devices — Part 1: Genera
esign and testing.ef-pressure sensitive mats and sensitive floors.

2:—2, Safety/of machinery — Pressure sensitive protective devices — Part 2: General pr
gn and testing of pressure sensitive edges and pressure sensitive bars.

D-1:—2-Safety of machinery — Electro-sensitive protective devices — Part 1: General re

D

ements for

Huirements

Huirements

0 establish

nd general

ustion and

f fixed and

dy for the

principles

jnciples for

Hquirements

EN 60204-1:1992, Safety of machinery — Electrical equipment of machines — Part 1: General requirements.

[IEC 204-

1:1992, modified]

3 Definitions

For the purposes of this part of ISO 10472, the definitions given in ISO 10472-2 to 1SO 10472-6 and the
following definition apply.

2) To be published.
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3.1

industrial laundry machinery

Machines used for the purpose of washing, extracting, drying or finishing of flat and shaped textile items in
an industrial laundry.

NOTE — This definition includes machines intended for use in hotels, hospitals, nursing homes, prisons and similar
premises.

4 Significant hazards connected with most industrial laundry machinery

4.1 Mechanical hazards:

— crushing;
— shearing;
— entanglement;

— drawing-in or trapping;
— impact;
— high pressure fluid ejection;
— slipping, tripping and falling.

4.2 Electrical hazards:

— electricdl contact, direct or indirect.

4.3 Theimal hazards:

— incidenfal or intended contact with hot sutfaces, flames or explosions and also radiation from heat
sources

— health-damaging effects of hot or cold working environments.

4.4 Hazards generated by noise:
— hearing|loss (deafness);

— other physiological diserders (e. g. loss of balance, loss of awareness).

machinery:

4.5 Haz;rds associated with materials and substances processed, used or exhausted by

— contact with or inhalation of harmful fluids, gases, mists, fumes and dusts;
— fire and explosion;

— decomposition of substances (e. g. by a naked flame);

— biological hazards.

4.6 Hazards due to neglect of ergonomic principles in machine design:

— unhealthy posture in case of inadequate height of feeding and unloading equipment.
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4.7 Failure of energy supply, breakdown of machinery parts and other malfunction:

— failure of energy supply (of energy and/or control circuits);
— failure/malfunction of control system (unexpected start-up, unexpected overrun).

4.8 Hazards arising during maintenance and/or elimination of process faults

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

5.1 Megchanical hazards

5.1.1 Hscape and rescue of trapped persons
Where there is a residual risk of entrapment, for example due to malfunction of a safety devicg¢ or during
maintenpance, the manufacturer shall provide means and instructions for releasing an entrapped person to
minimize injury.

EXAMPLUES

— revergal of a roller ironer;

— sepatfation of roll and bed;
— dismantling of the mechanism of a scissor press.

5.1.2 Guards and safety devices

The follgpwing safety requirements and/or measures apply. For guards, see table 1, for safety dgvices, see
table 2.

The instfuction handbook shall state that the machine shall not be operated until the fixed guafrds are put
correctly in place.

Table 1 — Safety requirements and/or measures for guards

Application Reference
Guard s¢lections-unless specified in ISO 10472-2 to ISO 10472-6 ISO/TR 12100-2:1992, 4.1
EN 953:1997, clause 5
Guard dgsigh and construction ISO/TR 12100-2:1992, 4.2
EN 953:1997, clauses 6 and 7
Guard fastening EN 953:1997,5.4,7.2 and 7.3
Guard arrangement, unless specified in ISO 10472-2 to ISO 10472-6" ISO 13852:1996, tables 1 and 4
ISO 13853
Guard interlocking, unless specified in ISO 10472-2 to ISO 10472-6 ISO 14119:—, clause 5
Fence guard annex A

1) The safety distances for guards shall apply to all operating positions for normal operation as well as setting, adjustment,
maintenance work, and elimination of process faults.
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Application

Reference

Selection of safety devices, unless specified in ISO 10472-2 to
ISO 10472-6

ISO/TR 12100-2:1992, 4.1

Technical characteristics of safety devices

ISO/TR 12100-2:1992, 4.2.3
EN-50100—+—-clause4

Positioning pf safety devices unless specified in ISO 10472-2 to
ISO 10472-6

EN 999:—, clauses 5to 7

Interlocking|guard
- selection
- design

ISO 14119:—, 3.2
ISO 14119:—, 7.5
ISO 14119:—, clatses 5 and 6

Interlocking|guard with guard locking
- selection
- design

ISO 14119:~:.3.3
ISO 14149:—, 7.5
ISO 14119:—, 5.3
EN 50100-1:—, A5, A6, A8

Electrosensitive protective devices,
- selection?

- installatior]
- when used for start-up

EN 50100-1:—, clause 4
ISO 13849-1:—, 4.3
EN 50100-1:—, annex C
EN 50100-1:—, A5

Photoelectric protective devices
- selection?
- positioning

EN 50100-1:—, clause 4
EN 999:—, clause 6, 6.1 to 6.4

Two-hand cpntrols
- selection”

ISO 13851:—, clause 5
EN 60204-1:1992, 9.2.5.7
ISO 13849-1:—, 4.3

Pressure-sepsitive protective devices

EN 1760-1:1997, clause 4
EN 1760-2: —, clause 4

Hold-to-run control devices®

ISO/TR 12100-1:1992, 3.23.3
EN 60204-1:1992, 9.2.5.6

1) The safety distances for safety devices shall apply to all operating positions for normal operation as well as setting, adjustment,

maintenance work, and elimination of process faults.

2) Type 2 shall be used unless specified in ISO 10472-2 to ISO 10472-6.

3) Type Il shall be used unless specified in ISO 10472-2 to ISO 10742-6.

4) This device shall be positioned so that the operator can clearly see but not reach the danger zone(s).
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Fault-finding, cleaning or maintenance

For fault-finding, cleaning or maintenance (e. g. clearing of blockages), safety measures in accordance with
ISO/TR 12100-2:1992, 3.7.10 shall be taken and described in the instruction handbook.

5.1.4 Complex installation

For complex installations comprising a combination of machines and service equipment, arranged to work
as one integrated production unit and subject to an overall control system, the following safety
requirements and/or measures shall be taken:

a) there|shall be a power supply disconnecting device (master isolator)

l

and
wher

b) addit

its e
macl’Tine and those adjoining; and

all m
entirg
posit
provi
d) in th
prop
comp
accor
to thg

NOTE -
compong
5.2 EI
The elea
IEC 335

on the in

a) IfEN

Thes¢ machines shall be equipped with an emergency stop device in accordance with 1SO 1

4.1.5
emer

for the entire complex
ach machine or section shall be provided with individual power supply disconneacti
p such can be operated individually (see EN 1037:1995, 4.1); and

tirety or on individual constituent machines, together with the interfaces between

bvable guards and safety devices shall be in position and activated-béfore it is possible
complex installation for normal operation. It is permitted to have ‘'guards and safety de
on or inactivated on any constituent machine whilst it is purposely inoperative and a
Hed that access to dangerous parts on adjacent operating machines is prevented; and

2]

L

case of a machine, or a combination of machines,> comprising unit items selecte
ietary range of products of two or more manufacturers, it shall be ensured that a com
lement of safety measures is provided by the~party responsible for the overall

ding to how this responsibility is defined in the, rtiling contract(s). Particular attention sha
interfaces between the unit items.

Failure to complete the overall assessment of hazards and risks arising from the entire 3
nts may lead to an insufficient level of safety for the whole installation.
pctrical hazards

trical equipment of machines shall be designed in accordance with EN 60204-1:1992, @
see b)] as specified.in 5.3 of ISO 10472-2:1997, ISO 10472-4:1997 and I1SO 10472-5:1997,
tended use of the'machine.

60204-1 applies; the appropriate clauses given in table 3 shall be used.

- catégory 0, unless specified otherwise in ISO 10472-2 to ISO 10472-6. The manufactu
hency stop devices as required in ISO 13850:1996, 4.4 and at each loading and unloading

onal guards and safety devices shall be installed as necessary for either the,complex ing

i'rstallation,
g devices,

tallation in
any given

to start the
ices out of
standstill,

from the
rehensive
nstallation
Il be given

ssembly of

ption 1, or
depending

3850:1996,
rer shall fit
position.

In addition, the manufacturer shall ensure that there are sufficient devices so that at least one is visible
from any normal operator access area within 2 m from the machine, and that each device is located
within 8 m of any such operator position. If the device is an emergency stop button, it shall be positioned

atah

eight from the working floor or platform of between 700 mm and 1700 mm.

This emergency stop device may be omitted on machines designed for coin, token or similar operation
for use in self-service situations; in such cases, the instruction handbook shall describe the arrangement
for a remote-located emergency stop device, which shall be provided by the user and connected to each

mach

ine.
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Table 3 — Safety requirements for electrical equipment of machines (EN 60204-1)
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Safety requirements and/or measures concerning:

See EN 60204-1:1992, clause:

Electric shock

4,6,7,8,13,15,16 and 18

Overcurrent, overspeed and overload 7 and 8
Environmental influences 4,13 and 16
Electromagmetic compatibility 4,8and 9
Restart aftel voltage drop or supply interruption 7.5
Accessibility, layout and identification of control equipment 10, 13 and 18
Ergonomics|for manual operation 10.and 13
Cabling and|wiring 14 and 15
Accessories|and lighting 17
Documentation and instruction handbook 19

Testing 20

Degrees of protection 13.3

b) If IEC 335-applies, the following parts shall be used:

— IEC 335-1:1991 for all machines;

— IEC 335-2-7:1993 for washing machines;
— IEC 335-2-11:1993 for tumble dryers;

— |IEC 335-2-44:1987 for ironers.

The designer shall select the appropriate standard and use only the clauses dealing with electrical safety.

For IEC 335 the appropriate clauses given in table 4 shall apply.
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Table 4 — Safety requirements for electrical equipment of machines (IEC 335)

Safety requirements and/or IEC 335-1:1991, | IEC 335-2-7:1993, |IEC 335-2-11:1993, | IEC 335-2-44:1987,
measures concerning: clause clause clause clause

Electric shock 8 8 8 8

Start / input / current 9,10 9,10 9,10 9,10

Heat 11 11 11 11

Insulatign 13, 15, 16 13, 15, 16 13, 15, 16 13,15, 16

Overloafd 17 17 17 17

Wiring 23 23 23 23

Components 24 24 24 24

Connecllions, terminals, earthing 25, 26, 27 25, 26, 27 25, 26, 27 25, 26, p7

Insulatign distances 29 29 29 29

NOTES

1 The reiuirements of EN 60204-1:1992, clauses.19 and 20 shall also apply.

2 The dgsigner should note that nationalregulations concerning the electrical equipment may apply to this range of mpchines.
5.3 Thermal hazards
When a|machinesegntains parts that could create burn hazards, the equipment shall be designg¢d so as to

minimiz¢ the risksof burn injury caused by contact with or proximity to machine parts at high temperatures.
This can becachieved when the surface temperatures for incidental contact (less than 1 s contaft time) do
not exceed, the following values under normal processing conditions, unless otherwise specified in
ISO 104F2=2totSO-10472-6:

— uncoated metal: 70°C O
— coated metal (e.g. paint thickness 60 pum): 80°C 0 not including process surfaces
— glass: 85°C [0

For machines that may occasionally process at higher temperatures, the manufacturer shall describe in the
instruction handbook these particular circumstances and give advice to the user for staff training and
preparation of safety instructions.
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For exposed processing surfaces, e. g. ironer beds or press heads, particular measures are not described.

See clause

1.

For deliberate contact surfaces, e. g. manual valves and door handles, means shall be provided to ensure
that the surface temperatures do not exceed those given in EN 563 for 10 s contact.

The instruction handbook shall draw attention to the risk to maintenance staff of exposure to thermal
hazard when guards or shields are removed.

5.4 Hazards generated by noise

ISO 10472
considerat
measures ¢

5.5 Hazards associated with materials and substances

5.5.1 Contact with or inhalation of harmful fluids, gases, mists, fumes and. dusts

The instru
exposure t
supplier ag
for specifig

5.5.2 Fir¢ and explosion

For the following range of machines, the requirements of EN 746-2 shall apply:
— machings as defined in ISO 10472-2 having @,net usable cage volume® = 150 |;
— all machines described in ISO 10472-3;

— machings as defined in ISO 10472-4'having a net usable cage volume® = 350 |;

— machings described in ISO10472-5 having a surface contact area = 1,2 m2 (under pressure for be

ironer);

— all machines describéed in ISO 10472-6.

For these 1

does not contain specific measures concerning noise reduction. At an early stage)of

hould be based on the latest technology (see ISO/TR 11688-1).

tion handbook shall contain information concerning the catrect use of the machine to
p harmful substances (see EN 626-1). It shall also requireithe user to consult with the
to the risk of the products used and their combinationsSee the appropriate parts of IS
measures.

nachinesthe appropriate clauses given in table 5 shall apply.

design,

on should be given to the possible noise hazard likely to arise. The selection’of appropriate

prevent
chemical
0 10472

3) SeelSO

10

9398-4:1993, 3.2.
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Table 5 — Safety requirements for heating equipment

Safety requirements concerning: See EN 746-2:1997, clause

5.1
5.2

Heating with gaseous fuels
Heating with liquid fuels

Verification

Purging
5.3.3.2,
Associa

The mar
remainir
design g

The manufacturer shall provide means to shut off the fuel,supply in the event that the exhaus

impeded
the exhg
gases to

NOTE —
may appl

553 L
For gas-
some s
substan
external

55.4 E

Instruction handbook and marking

for direct-fired machines shall be in accordance with EN 746-2:1997 25:2.1.9, 5.2.3.2,
ut the purging volume shall be not less than three times the volume of the hot air in th
d ducting shall not be included in this calculation.

ufacturer shall explain in the instruction handbook the possible’hazard due to unburnt g
g in the exhaust ducting, and describe measures that may be taken by the user depend
f the duct.

so as to create a hazardous situation (e. g. a shut-off valve interlocked with the pressur|
ust system). Details shall be given in the insttuction handbook concerning the ducting

For machines below the size limits described’above, national regulations concerning safety of ga
.

pecomposition of substances
and oil-fired machinges,'the manufacturer shall include a warning in the instruction han
LIbstances, for example dry-cleaning solvents, may decompose into toxic and/of

es if drawn into/the“burners, and that ducting for gas- and oil-fired machines should lea
location.

iological.hazards

a safe external location, also any requirement for additional purge times for long ducting.

1:1997(E)

5.3.1.9 and
le machine.

as and lint
ling on the

| system is
e sensor in
of exhaust

5 appliances

dbook that
corrosive
d to a safe

The ma

ufacturer shall advise the user in the instruction handbook of biological hazards frorln the non-

completromofadisimfectionrtycte:

NOTE —

National regulations concerning disinfection may exist.

5.6 Hazards due to neglect of ergonomic principles in machine design

ISO 10472 does not contain specific measures about elimination or reduction of hazards due to neglect of
ergonomic principles in machine design. Advice is given in EN 614-1:1995, annex A, for avoiding unhealthy
postures.
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5.7 Failu
5.7.1 Fail

Means shal

-1:1997(E)

re of energy supply and control systems
ure of energy supply

| be provided to prevent risks as a result of failure of the energy supply.

EXAMPLES

5.7.2 Fai

power-released spring-loaded mechanical braking on hazardous rotation;
power-released spring-loaded guard locking [see ISO 14119:—, figure 4 a)l.

ure of control systems

© 1SO

The safety
(category
clause 6).

5.8 Hazards arising during maintenance and/or elimination of process fauits

For maint

requiremeelL

1) unless a higher category is specified in ISO 10472-2 to I1SO 10472-6 (see 1SO 13

related part of the control system shall be designed using reliable components and p

nance operations and elimination of process faults (e. g. removal‘6f entangled linen), th
ts and/or measures given in ISO/TR 12100-2:1992, 3.7.8, 3.7.9, 3.7.10 and 4.1.4 apply.

rinciples
849-1:—,

e safety

Adjustmenit, lubrication and maintenance points shall, where possible, be located outside dangegr zones.

The mach

setting, clg¢aning, servicing operations and elimination of proeess faults can be carried out W

'

machine is
parts of IS
operations

6 Verifi

The verific@tion clauses of ISO 10472-2to ISO 10472-6 and other normative references shall apply.

Aspects off
testing. Fin

all stand
all verif

particul

ne shall be so designed that, wherever possible, adjustments, maintenance, repair
at standstill and totally isolated from all dangerous'sources of motive power. The ap

D 10472 describe specific safety requirements :and/or measures for machines on whic
cannot be carried out at standstill (e. g. clothing of ironing rollers).

cation of safety requirements and/or measures

machine design and-construction can be subject to verification by inspection, calcula
al verification shalllbeé"accomplished in a fully commissioned condition by checking that:

ards referred.to)in clause 5 are interpreted correctly;
cation procedures required by normative references have been completed correctly;

hr specifications (e. g. velocities, forces, G factor calculations) are correct;

tuning,
hile the
ropriate
special

tion and

all guards and safety devices are in place, effective, and adequately dimensioned;

— the instruction handbook contains all the required information.

Table 6 giv

12

es a list of verifications.
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Table 6 — List of verifications
Sub-clause Subject Reference Test method
5.1 Mechanical hazards
5.1.1 Entrapped persons Instruction handbook Confirm accuracy and content
5.1.2 Guards ISO/TR 12100-2 Inspection and test
EN 953 Visual inspection
ISO 13853 Measurement
Instruction handbook Confirm accuracy and\confent
Interlocking devices ISO 14119 Test and inspection
Safety devices ISO/TR 12100-2 Inspection,and test
ISO 13851 Demonstration
EN 50100-1 Demonstration
EN 999 Measurement and demongtration
5.1.3 Fault finding ISO/TR 12100-2 Confirm accuracy and confent
Instruction handboek
5.1.4 Complex installation
a) master isolator EN 1037 Inspection and test
b) guards and safety devices Inspection
c) start of complex installation Function test
d) overall installation Ruling’contract(s) Confirm accuracy and confent
5.2 Electrical hazards
Items mentioned in table 3 EN 60204-1
Emergency stop devices ISO 13850 Visual inspection,
measurement, function tegt
Emergency stop.for self service, Instruction handbook Confirm accuracy and confent
remote location
ltemsdmentioned in table 4 IEC 335
5.3 Thermal hazards

Temperature of hot surfaces
Higher temperatures
Deliberate contact surfaces

Maintenance staff

Instruction handbook

EN 563

Instruction handbook

Measurement
Confirm accuracy and content
Measurement

Confirm accuracy and content

13
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Table 6 (continued)

Sub-clause Subject Reference Test method
5.5.1 Harmful fluids, gases, mists,

fumes, dusts

Correct use of the machine Instruction handbook Confirm accuracy and content

Consultation with chemical supplier Instruction handbook Confirm accuracy and content
5.5.2 Fire and explosion

Combustion equipment EN 746-2:1997, clause 6

Purging for direct fired machines EN 746-2:1997, 5.2.1.9, Calculation(of’purging volume

5.2.3.2,5.3.1.9 and 5.3.3.2
Unburnt gas and lint Instruction handbook Condirm accuracy and conterft
Demonstration

Shut-off means Instruction handbook Confirm accuracy and content
5.5.3 Decomposition of substances

Warning Instruction*handbook Confirm accuracy and conterjt
5.5.4 Biological hazards Instruction handbook Confirm accuracy and conterjt
5.7.1 Failure of energy supply ISO 14119 Disconnect energy supply

Check safety functions

5.7.2 Failure of control systems

Categories ISO 13849-1:—, clause 6 Check manufacturer's technigal file
5.8 Maintenance and elimination of

process faults

Maintenance operations ISO/TR 12100-2

Location of lubrication and

maintenance points Visual inspection
7.1 Instruction handbook ISO/TR 12100-2: 1992, 5.5 | Check completeness
7.2 Marking SO/TR 12100-2: 1992, 5.4 | Visual inspection

ISO 5232

14
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Table 6 (concluded)
Sub-clause Subject Reference Test method
Annex A Fence guard
Dimensions ISO 13852 Measurement
ISO 13853 Measurement
Height, clearance Measurement
Interlocked doors ISO 14119 Demonstration
- access time, stopping time Measurement
Restarting Check position,and functign of
control panél
- reset controls Check position and functign and
locking means
Trip devices 5.1.2, table 2
- category 5.7.2 Check manufacturer’s technical file
Door opening from inside only Demonstration

7 Information concerning machine use

7.1. In
The mar

The mar
A.1.7.4

In addit
details:

— a cleg
proce

— acled
the m

struction handbook

achine;

ufacturer shall provide information on noise emission in accordance with ISO/TR 12100-]

r statement of the maximum and minimum pressures, rates and nature of any supplies

ufacturer shall provide an instruetion handbook as described in ISO/TR 12100-2:1992, 5.5

:1992,

on to the informatién) required in ISO/TR 12100-2, the manufacturer shall provide the¢ following

r statement<f the range of application of the machine and any limitations of use, in pdfrticular the
sses for which the machine may or may not be employed;

brovided to

— a full description of the normal safe procedure to operate the machine, together with explanatory
diagrams if necessary. This description shall take into account the operators' movement to reduce
fatigue, e. g. repetitive strain injury (see EN 614-1);

— a description of a safe system of work for frequent maintenance duties, setting, elimination of process

faults (e. g. replacement of machine clothing, clearing blockages);

— a description of the characteristics required for any special ventilation, exhaust or drainage to conduct
noxious substances;

— where the machine forms a component of a process line, the manufacturer shall describe the residual
risks and give information concerning the interfaces with other equipment.

15
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The manufacturer shall provide detailed instruction as required in clause 5 concerning:

— b.1.1, safety measures for the escape and rescue of trapped persons;
— 5.1.2, machine not to be operated without fixed guards;

— 5.1.3, methods for fault finding, cleaning or maintenance;

— b.2, remote-located emergency stop;

— 5.3, thermal hazards;

— b5.5.1, hazardous emissions;

— 5.5.2, ducting of exhaust gases;

— b5.5.3, warning of toxic gases;

— b.5.4, biological hazards.

The manufpacturer shall provide information required by other normative references, e. g.
EN 60204-1:1992

— clause 19: Instruction handbook;

— clause 30: Safety check procedures.

EN 746-2:1p97

— clause §: Safety check procedures;

— clause §: Instruction handbook.

The manuffacturer shall describe the safe method of handling‘«the machines during installation and
dismantling.
7.2 Warhing signs

The manyfacturer shall provide machine marking in accordance with ISO/TR 12100-2:1992, 5.4,
EN 60204-1:1992, clauses 18 and 19, EN 746-2, IS0.9398-1 to ISO 9398-4.

Graphical gymbols shall comply with ISO 5232:

The machipe shall be clearly marked with the total mass, lifting points and centre of gravity.

16
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Annex A
(normative)

Additional specification for fence guards

To prevent access to danger points, the dimensions of the fence guards shall be in accordance with
ISO 13852 and ISO 13853. Additionally, the height shall be at least 1800 mm and the clearance between the
lower edge of the fence guards and the floor shall not exceed 180 mm in order to reduce the possibility of

1zad - aceass

unautho

Where ¢
ISO 1411

The madhine shall only be restarted by actuating the start control at the control panel."To preven
any unapithorized person, a reset control shall be provided near the door(s) which.enables all da
to be obgerved. Restart shall not be possible until the reset control has been actuated.

ot oo oooT

oors are provided to permit access through the fence enclosure, these shall be(inter
9. Where the stopping time exceeds the access time, guard locking shall be proyided.

ocked, see

E restart by

ger zones

Alternatively, trip devices such as pressure-sensitive mats or floors (see‘table 2) and also elecfrosensitive

protectiy

e devices (see table 2) may be used to prevent the machine beifg restarted as long as

ersons are

within the fence guard. The safety-related part of the control systém of these trip devices shall have the

same ca

Doors sk

If two o

indepenglent reset control. The machine shall only befestarted from the main control panel.

A reset (
machine

egory as the safety-related control system of the fence guard.
all be designed so that they can be opened from the.inside.
more doors are provided for access through‘the fence guard, each door shall be fit]

ontrol shall be provided with independent locking means for each operator inside the g
shall only be restarted when each operator has unlocked his reset control.

ed with an

uards. The
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Annex B
(informative)

Layouts of plants
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1 Washer ektractor (barrier machine)

2 Tumble dyyer

3 Cylinder ifoner (multi-functien machine)
4 Ironing piess (scissor press)

Figure B.1 — Layout of medium-size plant
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