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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
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rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft.Internationa
bted by the technical committees are circulated to the member bodies for voting. Public
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

11111-1 was prepared by Technical Committee ISO/TC 725\ Textile machinery and machin
ning and industrial laundering, Subcommittee SC 8, Safety requirements for textile machinery.

first edition of 1SO 11111-1, together with ISO 14111-2, 1SO 11111-3, ISO 11111-4, 1
11111-6 and 1ISO 11111-7, cancels and replaces ISO~11111:1995, which has been technically,

11111 consists of the following parts, under thé’general title Textile machinery — Safety requi
Part 1: Common requirements

Part 2: Spinning preparatory and spinning machines

Part 3: Nonwoven machinery:

Part 4: Yarn processing, ‘cordage and rope manufacturing machinery

Part 5: Preparatorjmachinery to weaving and knitting

Part 6: Fabric/manufacturing machinery

Part 7..Dyéing and finishing machinery
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Introduction

ISO 11111-1 to ISO 11111-7 were prepared simultaneously by ISO/TC 72 and CEN/TC 214 and adopted
under the Vienna Agreement in order to obtain identical standards on technical safety requirements for the
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Textile machinery — Safety requirements —

Part 1:
Common requirements

1.1

type
ISO

1.2
the

Thig

Scope

This part of ISO 11111 specifies safety requirements for frequently occurring hazards conpmon to the

s of textile machinery and the hazards of certain machine elementshcovered by I1SO
11111-7.

It is applicable to machinery plant and related equipment intended to be used in the textile
following:

the opening, cleaning, blending, carding, preparation Subsequent to carding, spinning
processing of fibres (staple and filament) and other materials to form yarn or nonwov
(including felts);

the winding, doubling, twisting, texturing, etc. of yarns and the processing of yarns preparatory
and knitting;

the weaving, knitting, lace-making and similar utilization of yarn, etc., to form fabric;

the formation of braid, cord, strand, rope, twine, net, etc., except take-up reels of stranding
machinery;

processes including the pretreatment, bleaching, dyeing, printing and finishing of fibre, yarn, f]
cord, etc., and final assembly for despatch;

the piece dyeing of made-up goods;

finishing of warp’ and weft knitting, including hosiery, other than assembly of the finished p
sewing);

carpet manufacture, by weaving, tufting and other processes.

11111-2 to

industry for

and other
en material

to weaving

and laying

abric, braid,

roduct (e.g.

part of ISO 11111 applies to all machinery, plant and equipment used during the processes li

sted above,

including equipment to enable automated operation of the machines and processes in either free-standing or
complex installations, such as pneumatic fibre transportation, but excluding other transportation between the
interfaces of the machines.

NOTE 1

The standard for a specific textile machine will normally consist of two parts: this part of ISO 11111 and the

specific part of ISO 11111 relevant to that machine. However, in the case of nonwoven lines, which is covered by

ISO

11111-3, 1ISO 11111-2, ISO 11111-6, and ISO 11111-7 are also to be taken into account.

This ISO 11111 does not deal with specific requirements for pressure containment.

NOTE 2

exist.

© 1SO 2005 - All rights reserved
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1.3 This and the other parts of ISO 11111 address hazards arising from the assembly and commissioning
of the machinery, its adjustment, use, maintenance, decommissioning, dismantling, and disposal. Manual
loading/unloading is considered to be part of the normal operation of the machinery.

1.4 This and the other parts of ISO 11111 are not applicable to machinery, plant and related equipment
used for

— the manufacture of continuous filaments and man-made fibres up to and including the formation of the
first textile package (e.g. continuous filament cheese, staple fibre bale),

— hackling and carding of flax and similar,

— the mahufacture of spunbonded and melt blown nonwovens,

— the fornation and making up of garments, household and industrial textile goods, and the'pressing|and
die cutfing of nonwoven fabric,

— the laupdering and drycleaning of made-up textile goods,

— servicifpg of textile machines (e.g. machines for cardwire mounting, cleaning.machines for components of
printing machines), and

— certain|cutting devices, e.g. log-slitting device, laser cutting, high pressure water jets, ultrasonic devicg.

NOTE 3  The machines and equipment listed in Annex E are used in the textile industry but are not within the scope of
this document.

1.5 This pnd the other parts of ISO 11111 are not applicable to machinery intended for use in potenfially
explosive ajmospheres.

1.6 This pnd the other parts of ISO 11111 are nat@pplicable to machines which are manufactured before
the dates of publication of the standards.

2 Normiative references

The followihg referenced documentsare’ indispensable for the application of this document. For dated
references,| only the edition cited applies. For undated references, the latest edition of the referenced
document (|ncluding any amendments) applies.

ISO 5232, Graphical symbols_for textile machinery
ISO 9902 (all parts), Textile-machinery — Noise test code
ISO 10218:1992, Mahipulating industrial robots — Safety

ISO 11111:2005, Textile machinery — Safety requirements — Part 2: Spinning preparatory and spinhing
machines

ISO 11111-3:2005, Textile machinery — Safety requirements — Part 3: Nonwoven machinery

ISO 11111-4:2005, Textile machinery — Safety requirements — Part 4: Yarn processing, cordage and rope
manufacturing machinery

ISO 11111-5:2005, Textile machinery — Safety requirements — Part 5: Preparatory machinery to weaving
and knitting

ISO 11111-6:2005, Textile machinery — Safety requirements — Part 6: Fabric manufacturing machinery

ISO 11111-7:2005, Textile machinery — Safety requirements — Part 7: Dyeing and finishing machinery

2 © ISO 2005 — All rights reserved
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ISO/TR 11688-1:1995, Acoustics — Recommended practice for the design of low-noise machinery and
equipment — Part 1: Planning

ISO 11691, Acoustics — Measurement of insertion loss of ducted silencers without flow — Laboratory survey
method

ISO

11821, Acoustics — Measurements of the in situ sound attenuation of a removable screen

ISO 12100-1:2003, Safety of machinery — Basic concepts, general principles for design — Part 1. Basic
terminology, methodology

IS
prin

ISO
prin

ISO
ISO

ISO
prin

ISO
upp

ISO
low§

ISO
ISO

ISO
and|

ISO

ISO
med

ISO
and

ISO
and|

ISO

ciples and specification

13849-1:1999, Safety of machinery — Safety-related parts of control systems <+ -Part
ciples for design

13849-2:2003, Safety of machinery — Safety-related parts of control systems + Part 2: Validz
13850:1996, Safety of machinery — Emergency stop — Principles for design

13851:2002, Safety of machinery — Two-hand control devices ~—/Functional aspects
ciples

13852:1996, Safety of machinery — Safety distances to prevent danger zones being reag
er limbs

13853:1998, Safety of machinery — Safety distances\to prevent danger zones being reac
br limbs

13854:1996, Safety of machinery — Minimum gaps to avoid crushing of parts of the human bg
14118:2000, Safety of machinery — Prevention of unexpected start-up

14119:1998, Safety of machinery — Interlocking devices associated with guards — Principle
selection

14121:1999, Safety of machinery' — Principles of risk assessment

14122-1, Safety of machinery — Permanent means of access to machinery — Part 1: Chg
ns of access betweentwo level

14122-2, Safety of. machinery — Permanent means of access to machinery — Part 2: Workir
walkways

14122-3,-Safety of machinery — Permanent means of access to machinery — Part 3: Stairs,
guard-rails

14122-4, Safety of machinery — Permanent means of access to machinery — Part 4: Fixed Ia

12100-2:2003, annfy of mnr‘hmnry — Basic concepts, gnnnral ’nrlnmlnlne for rlnc:gn — Part 2: Technical

1: General

tion

and design

hed by the

hed by the

ay

5 for design

ice of fixed

g platforms

stepladders

dders

ISO 14123-1:1998, Safety of machinery — Reduction of risks to health from hazardous substances emitted by
machinery — Part 1: Principles and specifications for machinery manufacturers

ISO 14123-2:1998, Safety of machinery — Reduction of risks to health from hazardous substances emitted by
machinery — Part 2: Methodology leading to verification procedures

ISO
ISO

14163, Acoustics — Guidelines for noise control by silencers

15667, Acoustics — Guidelines for noise control by enclosures and cabins

IEC 60204-1:2000, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

IEC

60447:1993, Man-machine interface (MMI) — Actuating principles
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IEC 60947-5-1:2000, Low voltage switchgear and controlgear — Part 5-1: Control circuit devices and
switching elements — Electromechanical control device

IEC 61310-1:1995, Safety of machinery — Indication, marking and actuation — Part 1: Requirements for
visual, auditory and tactile signals

IEC 61496-1:1997, Safety of machinery — Electro-sensitive protective equipment — Part 1: General
requirements and tests

IEC 61496-2:1997, Safety of machinery — Electrosensitive protective equipment — Part 2: Particular
requirements for equipment using active opto-electronic protective devices (AOPDs)

IEC 61496-3:2001, Safety of machinery — Electro-sensitive protective equipment — Part 3: Pattid
requirements for active opto-electronic protective devices responsive to diffuse reflection (AOPDDR)

EN 563:1994, Safety of machinery — Temperatures of touchable surfaces — Ergonomics data.to estal

temperatur:
EN 614-1, §

EN 953:199
and movab

EN 982:19¢
Hydraulics

EN 983:199
Pneumatics

EN 999:199
of parts of t,

EN 1005-1,
prEN 1005

limit values for hot surfaces; AC:1994; A1:1999
bafety of machinery — Ergonomic design principles — Part 1: Terminology and.general princip

7, Safety of machinery — Guards — General requirements for the design.and construction of f
e guards

6, Safety of machinery — Safety requirements for fluid power Systems and their component

6, Safety of machinery — Safety requirements for fluid pewer systems and their component

8, Safety of machinery — The positioning of protective equipment in respect of approach spe
he human body
Safety of machinery — Human physical performance — Part 1: Terms and definitions

P:2003, Safety of machinery — Humah physical performance — Part 2: Manual handlin

machinery and component parts of machinery,

EN 1005-3,
machinery

prEN 1005-
postures an

EN 1127-1:
and methoqg

EN 1760-1:
for the desi

Safety of machinery — Human physical performance — Part 3: Recommended force limits
bperation

1:2002, Safety of maChinery — Human physical performance — Part 4: Evaluation of wor
d movements in relation to machinery

1997, Explosive_atmospheres — Explosion prevention and protection — Part 1: Basic conc
ology

1997, Safety of machinery — Pressure-sensitive protective devices — Part 1: General princi
gn andtesting of pressure sensitive mats and pressure sensitive floors

ular

blish

es

ixed

eds

y of

for

king

epts

ples

EN 1760-2:

001 Qafpfy of mnr‘hinpry — Pressure sensitive 'nmfpr‘ﬁ\/p devices — Part 2:- General prinr'

les

for the design and testing of pressure sensitive edges and pressure sensitive bars

EN 12198-1, Safety of machinery — Assessment and reduction of risks arising from radiation emitted by

machinery —

Part 1: General principles

EN 12198-3, Safety of machinery — Assessment and reduction of risks arising from radiation emitted by

machinery —

Part 3: Reduction of radiation by attenuation or screening

EN 12464-1, Light and lighting — Lighting of work places — Part 1: Indoor work places

EN 60825-1:1994/A2:2001, Safety of laser products — Part 1: Equipment classification, requirements and
user's guide; Amendment A2
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For the purposes of this part of ISO 11111, the terms and definitions given in ISO 12100-1 and EN 953, and
the following apply.

NOTE

3.1

stopping time
time taken by a machine or machine part to reach a stand-still after the signal to stop has been given

Where values are applicable to terms defined in this clause, these values are indicated in Annex A.

3.2

accpss time

timeg required to reach a dangerous part from first exposure to that part

3.3

crawl speed

linear or tangential speed of machine elements which is substantially below, its. normal speed|and has a
maximum speed and a maximum stopping distance

3.4

reduced running speed

linear or tangential speed of machine elements which is substantially below its normal speed|and has a
max)imum stopping distance

3.5

fenge guard

fixel guard to provide a barrier at a distance which prevents access to a danger zone

NOTE It can be either fixed directly to the machine<r free-standing and fixed to the floor or constructignal elements
of the building. Access to the space between the fence guard and the machine is controlled by interlocked doors
(seq Annex A).

3.6

lap

wrap

undesired wrapping of the procéss material around a rotating part of the machine

3.7

normal operation

entife sequence of the“production process, including start-up and incidental cleaning and eliminatign of routine
progess faults

EXAMPLE Feeding and removal of process material, threading up, process surveillance, quality test$, removal of
fibrd fly, mending of broken ends.

3.8

speci tiom

procedure and action not included in normal operation

EXAMPLE Setting, tuning, major cleaning, elimination of substantial process faults, maintenance such as the
removal of blockages, laps except on spinning, twisting and texturizing machines, re-sewing broken cloth, elimination of
rope loops.

3.9

complex installation
combination of textile machines and service equipment, arranged to work as one integrated production unit,
subject to overall control either from a central system or from distributed, communicating systems

© 1SO 2005 - All rights reserved
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automatic machinery [equipment]
machinery [equipment] for which systems are employed to govern its operation without further intervention
from the operator once the start control has been activated

NOTE

Such machines may be either free-standing or included in a complex installation. Automatic control can apply

to the operational sequence of a machine and its integrated equipment located in a permanent place, and equipment
which is mobile, including handling devices (e.g. piecing devices, knotters).

4 List of significant hazards

Significant |hazards frequently occurring on textile machinery shall be considered in Clause 5. Additi
significant hazards common to certain machine elements are given in Clause 6. Specific significant thaz
for individual textile machines shall be considered in ISO 11111-2 to ISO 11111-7.

Before using this part of ISO 11111, it is important to carry out a check to ascertain that the specific mac

bnal
ards

hine

has the significant hazards identified.

NOTE The significant hazards of textile machinery are always considered in conjunction with safety requirements.

5 Safety requirements and/or measures for frequently occurring hazards

5.1 Gengral

This clausg contains safety requirements and/or measures to be\taken in relation to frequently occufring
significant jazards related to textile machinery.

Machinery ghall comply with the safety requirements and/or, protective measures of this clause, Clause 6 |and
ISO 11111 to ISO 11111-7. In addition, the machine ‘shall be designed according to the principleg of
ISO 12100 for hazards relevant but not significant, which are not dealt with by this part of ISO 11111.

Where the [means of reducing the risk is by therarrangement of the installed machine or a safe systemq of
working the| machine, the manufacturer shall give a detailed description of this in the instruction handbook.
Where typq B standards that are refepred to offer a choice of safety requirements and/or measures haying
different leyels of safety and the selection is not specified in this part of ISO 11111 or in ISO 11111 to
ISO 1111147, the manufacturer shall carry out a risk assessment to identify the appropriate level.

5.2 Safety requirements’for the different phases of “life” of a machine

The safety [requiremenits~given in this Clause 5 and in Clause 6, together with the requirements set olit in
ISO 11111 to ISOX41111-7, apply to the use and maintenance of the machine. For the other phases in the
life of a mag¢hine mainly see Clause 8.

5.3 Risklreduction by design and safeguarding

5.3.1 General

A design concept for the machine and/or its mechanisms which does not inherently create a hazard shall, as

far as possi

EXAMPLE

ble, be adopted

Use of pneumatic trunking instead of open lattice conveyors, use of pneumatic uncurling devices instead
of mechanical uncurling rollers.
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5.3.2 Reduction of risks by design

Hazards arising from the machine shall be reduced by the application of safety requirements selected from
ISO 12100-2 in accordance with Table 1.

Table 1 — Risk reduction by design

Reference

Application ISO 12100-2:2003

Making machines safe by virtue of

—t+ avoiding sharp edges and corners, protruding parts, etc.,
— the shape and the relative location of their mechanical component parts (see ISO 13854), 4.2

— the limitation of the actuating force (see A.4),

— the limitation of the mass and/or velocity (see A.1).

5.3.8 Reduction of risks by safeguarding

Gugrds and safety devices used to reduce risks from textile machines shall’‘conform to the requirements of the
starjdards given in Tables 2 and 3.

Table 2 — Safety requirements and/or measures for guards

Application Reference
Gudrd selection, unless specified in Clause 6 of this part of ISO 11111 and in | ISO 12100-2:2003, 5.2
1S3 11111-2 to ISO 11111-7 EN 953:1997, Clause 6
Guard design and construction ISO 12100-2:2003, 5.3

EN 953:1997, Clauses 6 and|7

Guzlird fastening EN 953:1997,6.4.3and 7.3
Guzlard arrangement, unless specified in Clause 6 of this part of ISO 11111 |ISO 13852:1996, Tables 1 arjd 4
and in ISO 11111-2 to ISO 11111-72 ISO 13853:1998, Table 1 and A.1
Guard interlocking, unless specifiedin\Clause 6 of this part of ISO 11111 and | ISO 14119:1998, Clauses 5, p and 7
in 1I$O 11111-2 to ISO 11111-7
Fer]ce guard A3

@ | The safety distances for guards shall apply to all positions for normal operation as well as setting, adjustment, mairjtenance work
and|elimination of process-faults.

Table 3 — Safety requirements and/or measures for safety devices

Application Reference

£ 1O 44444
T 1 LI}

i
()
-
>
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8
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N

S | b £ faoit =i H ] H P~ I fall Al £ vt
eleeHoR—of SATCTy UTVICT S, UlMmTSS SPeUlmoU—TTT oriauST U U aiiS— Part O

and in ISO 11111-2 to ISO 11111-7
Technical characteristics of safety devices ISO 12100-2:2003, 5.3.3
IEC 61496-1:1997, Clause 4

Positioning of safety devices, unless specified in Clause 6 of this part of ISO 11111 |EN 999:1998, Clauses 5 to 7
and in ISO 11111-2 to ISO 11111-72

Interlocking (with and without guard locking):

— selection ISO 14119:1998, Clause 7

— design ISO 14119:1998, Clauses 5 and 6
IEC 61496-1:1997, A.5, A.6
and A.8
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Table 3 (continued)

Application

Reference

— testing

Electro-sensitive protective equipment: 9
requirements P

marking for identification and for safe use
accompanying documentation
arrangement

IEC 61496-1:1997, Clause 4
IEC 61496-1:1997, Clause 5
IEC 61496-1:1997, Clause 6
IEC 61496-1:1997, Clause 7
EN 999:1998, Clause 6

Active opto-

require

testing

markin

accom

arrangg

safety

blectronic protective devices (AOPD): 9
ments P

j for identification and for safe use
banying documentation

ement

Histance (upper and lower limbs)

IEC 61496-2:1997, Clause 4
IEC 61496-2:1997, 'Clause 5
IEC 61496-2:1997; Clause 6
IEC 61496+2:1997, Clause 7
EN 999:1998, Clause 6
ISO13852 and I1ISO 13853

Active opto-
— require
— testing
— markin
accom
arrangg

safety

blectronic protective devices responsive to diffuse reflection(AOPDDRY): @
ments

j for identification and for safe use
banying documentation

ement

Histance (upper and lower limbs)

IEC 61496-3:2001, Clause 4
IEC 61496-3:2001, Clause 5
IEC 61496-3:2001, Clause 6
IEC 61496-3:2001, Clause 7
EN 999:1998, Clause 6

ISO 13852 and ISO 13853

Pressure-se
selecti

installa)

design

nsitive mats and floors: ¢
n
fion

EN 1760-1:1997, Clause 4
EN 1760-1:1997, Annex D
EN 1760-1:1997, Annex C

Pressure-s¢

nsitive edges and bars: ¢

IEC 60204-1:2000, 9.2.5.7

— selection EN 1760-2:2001, Clause 4
— installation EN 1760-2:2001, Annex E
— design EN 1760-2:2001, Annex C
Two-hand cpntrols:

— selectign © ISO 13851:2002, Clause 4 and Annex B

ISO 13849-1:1999, Clause 6 and Annex B

Hold-to-run control devices

ISO 12100-1:2003, 3.26.3
IEC 60204-1:2000, 9.2.5.6

Limited movement control devices

ISO 12100-1:2003, 3.26.9

d

Trip devices.

a The safety distances for safety devices shall apply to all positions for normal operation as well as setting, adjustment, maintenance
work and elimination of process faults.

b The type selected shall be consistent with the category of the safety-related part of the control system as defined in
ISO 13849-1:1999, 6.2. for category 2 of ISO 13849-1:1999, type 2 of IEC 61496-1:1997 shall be used.

¢ The type selected shall be consistent with the category of the safety-related part of the control system as defined in
ISO 13849-1:1999, 6.2. For category 2 of ISO 13849-1:1999, type Il of ISO 13851 : 2002 shall be used.
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5.4 Safety requirements for various hazards

5.4.1 General

The principles of risk elimination, reduction by design and safeguarding in accordance with 5.3 shall apply.
5.4.2 Electrical hazards

54.21 General

HaZards
— | Electrical, generated by contact of persons with live parts and parts which have became’livel under fault
conditions (e.g. insulation fault or failure), or by approach of persons to live parts, especiallyl in the high
voltage range.

— | Mechanical, due to failure of electrical equipment e.g. failure of the control system, unexpected restart.

5.4.2.2 General safety requirements for electrical equipment

Hazards arising from electrical equipment shall be reduced by the application of safety requirements selected
fronp the clauses of IEC 60204-1 in accordance with in Table 4.

Table 4 — Safety requirements for electrical equipment of machines

Electrical hazards IECRG%?(;EHICEOOO
Electric shock Clauses 6 and 8
Overcurrent, overspeed and overload Clauses 7 and 8
Environmental influences Clause 4
Restart after voltage drop or supply’interruption 7.5
Accessibility, layout and identification of control equipment Clauses 10, 12 and 17
Ergonomics for manual operation Clauses 10 and 12
Cabling and wiring Clauses 13 and 14
Accessories afdlighting Clause 16
Documentation and instruction handbook Clause 18
Testing Clause 19

5.4..3) Specific safety requirements for control systems and devices

Hazards arising from the control system shall be reduced by the application of safety requirements selected
from the Clauses of IEC 60204-1 or from other relevant standards in accordance with Table 5.
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Table 5 — Safety requirements for control systems

Reference
ISO 12100-2:2003, 4.11
IEC 60204-1:2000, Clause 9
IEC 60204-1:2000, Clauses 10 and 11
IEC 60204-1:2000, Clause 11
IEC 60204-1:2000, Clause 12

Application

Design of control system

Control circuits and functions

Control interfaces

Programmable electronic equipment

Control gear

1ISO 15649-1:1999, Clause ©

ISO 13849-2:2003, Clause 7

IEC 60204-1:2000, Clause 10

IEC 61310-1:1995, Clauses 5to 8
ISO 2100-2:2003, 4.8.8 and 4.11.8
IEC 60447:1993

Categories of resistance to tfaults

Fault exclusion/proven components

Control devices

Safety signals, symbols and signs

Arrangement of control devices

Actuating principles

If, in Claus¢ 6 or ISO 11111-2 to ISO 11111-7, no category according to ISO 13849-1 has been selected, at

least categq

Where it is
ISO 13849-

If category

Proven conj
switch with

The safety
of the type
intervals. If
Interlocking
checking is

A single fay
shall be rec
programma
(see Figure

ry 2 shall apply.

necessary to make fault exclusions to achieve the required category for the used compons
2:2002 shall apply.

is realized instead of category 2, the reason shall be justified by risk assessment.

ponents shall be used in category 1, such as-are defined in ISO 13849-2, e.g. mechanical pos
forcibly actuated normally closed contactaccording to IEC 60947-5-1.

function according to category 2 shall*be checked prior to starting a production cycle, irrespec
of initiation. If the production cycleexceeds 24 h, the control system shall be checked within
the test interval should be exceeded, the control system shall automatically stop the mach
of guards with mechanical position switches can only be checked by displacing the guard. If
not suitable for the machine operation, category 3 shall be applied.

It in control circuits\according to category 3 shall not lead to a failure of the safety function. F3
pgnized as far as;possible with the functional control. This may be, e.g. a plausibility check with
ble logic controller; where the existing signal is continuously compared with the expected v

1).

nts,

tion

tive
P4 h
ine.
this

ults
ina
Alue

10
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(¥

b

/L/
w

Key|

1a |guards in displaced position
1b |guards in operating position
2 |limit switch in accordance with IEC 60947-5-1 fault exclusion, becaudse of safe positioning and safe wiring
programmable logic controller

drive for dangerous movements (M)

[S) B~ V)

safety component (e.g. emergency-stop relay)

1 |

igure 1 — Block diagram Category 3 with recognition of faults by programmable logic cpntroller

A sipgle fault of control circuits according.io category 4 shall not lead to a failure of the safety funciion. If faults
are jnot recognized during or before the_next run, an accumulation of up to 3 faults shall not lead tg a failure of
the pafety function.

If ofher technologies for the control system are considered, the choice of the category shall be|checked in
ordgr to achieve an equivatentlevel of safety.

Control devices shall®ge arranged according to ISO 12100-2:2003, 4.8.8 and 4.11.8

To afford unobscured visibility of the danger zones from the main control position, mirrors, TV nonitors and
simjlar viewingaids may be used, or the position may be elevated.

In ofderto’allow sufficient time for exposed persons to move to a safe place, the interval between activation of
any|warning signal and actual start-up shall be not less than 3 s and not more than 6 s unlesg otherwise

P oo\ 44444 94 oo\ 44444 7 pu | 'y 'y L ball = | 2l £ 4 pu | H
stated-rtSo+t++t++=-2totSo+tHt+4+-Fandan emergency-stopcontrorsnamroeprovigetatrmeganger pOIntS.

5.4.2.4 Specific safety requirements for starting and stopping

Hazards arising from starting and stopping shall be reduced by the application of safety requirements selected
from the clauses of IEC 60204-1 or from other relevant standards in accordance with Table 6.
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Table 6 — Safety requirements for starting and stopping

Application Reference

Starting ISO 12100-2:2003, 4.11.2 and 4.11.3
Unexpected start-up ISO 14118:2000, Clauses 5 and 6
Isolation from energy sources ISO 12100-2:2003, 5.5.4

IEC 60204-1:2000, 5.3 and 5.4
Start-up by inadvertent actuation 5.4.2.4 a)

TEC60204-172000, 106
Observation| of danger zones from main control position 5.4.2.4b)
Start-up by yinauthorized persons 5.4.2.4 b)
Automatic r¢start after process interruption 5.4.2.4 c)
Start-up aftgr interruption of power supply IEC 60204-1:2000, 7.5
Emergency ptopping 5.4.2.4 d)

ISO 12100-2:2003,5:5)2

ISO 13850

IEC 60204-1:2000, 10.7 and 10.8

a) Require
1) co
2) co
3) co
4) co
5) co
6) tw

b) Textile
automa
lines),
frames

ISO 12
lockab

ments concerning start-up by inadvertent actuation shall*‘be satisfied by any of the following:

htrol switch button slightly recessed in relation to the ‘surrounding surface;

vered control switch;

htrol switch requiring more than one operation (e.g. pressing and turning);

htrol switch located beneath a hinged flap;

htrol switch with lock in the ©ff position;

D-button start control.

machinery plant.ef)systems which cannot be totally observed from the main control position

ted blow room\machinery, continuous carpet dyeing and finishing lines, nonwoven produd

br in the proximity of which communication is difficult (owing, in particular, to loud noise, e.g. sg
weaving )machines, braiding machines) shall, in addition to the measures specified

100-2:2003, 4.8.8, be provided with individual key-operated control switches or similar devices
e isolator switches) to prevent the equipment being started up by unauthorized persons.

e.g.
tion
eed
| in
(e.g.

NOTE

Start-up by unauthorized persons” means switching on a machine by a person neither depute

directed so to do.

nor

c) Where automated process fault elimination devices are fitted to a machine, automatic restart after
process interruption shall only be possible when guards and safety devices are in position and activated.
Where there is a residual risk, the operator shall be warned by a warning signal in accordance with
IEC 61310-1 before restart. The warning device shall be positioned close to the danger zone.

d) Each textile machine shall be equipped with at least one emergency stop control. Where an emergency
stop control is used to safeguard against a residual risk, it shall be positioned close to the respective
danger zone.

12
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5.4.3 Mechanical hazards

Hazards

ISO 11111-1:2005(E)

Table 7 lists, illustrates and describes hazards associated with textile machinery, from, for example, machine

elements or transmission parts.

Safety requirements

Mechanical hazards arising from the machine shall be reduced by the application of safety requirements in

accordance with 5.3.

Table 7 — Mechanical hazards

.

Hazard lllustration examples @ Description
Crushing \ Generated when
— two movable parts are moving towards
l each gther, or
& — one-movable part is moving towards a
fixed part.
PN .
(For minimum gaps, see ISO 13854:1996.)
Shearing Generated when

— two movable parts move
each other, or

— one movable part moves clg
fixed part.

tlosely past

sely past a

© 1SO 2005 - All rights reserved
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Table 7 (continued)

Hazard lllustration examples 2 Description
Cutting or Generated when stationary or movable parts
severing have sharp edges (e.g. blades, knives).

Entanglemept

Generated when shafts or shaft ends, rotdting
or traversing parts with projecting edges, teeth,
cotters¢ screws, bolts, oiler cups etc.; [can
entangleclothing, hair and/or body parts.

Drawing-in gnd
trapping

Generated when

— two-counter-rotating parts are in either
direct or close contact with each other| or

— rotating parts are in contact with
tangential parts or process materials (e.g.
rollers and process materials, conveyor
belts and pulleys, chains and sprockets),
or

— rotating parts are close to a fixed surface.

Impact

Generated when a moving part can strike an
exposed person (e.g. traversing parts, beaters,
flyers, winches).

14
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|
?
)
7%

Hazard lllustration examples 2 Description
Stabbing or Generated when stationary or moving parts
puncture ‘ have pointed edges or tips.
s
I
Frigtion or Generated when contact issmadle with the
abrasion / surface of a rapidly moving” paft or with a
(" moving part having an'abrasive gurface (e.g.
ke D card clothing).
Ejegtion of Gengrated when a moving part df machinery
par}s (including of ,process material leaves its deflned path or
progess G} is “thrown out of the machine [e.g. tubes,
maferial falling) bobbins, shuttles or beams).
Overturning, P Generated when a part of a macghine or the
ungxpected e machine itself can overturn pr become
losg of stability : unfastened from its mountings dug to inherent
lack of stability or rapid start-up of certain
processes (e.g. running off procgss material
o from A-frames).
Ve
Slig, trip and v Generated when
fall
a — surfaces of walkways, work platforms,
staircases, ladders, etc. are slippery, or
O ( ] 0 ( ] 0 — floor surfaces are uneven ¢r parts are
O projecting, or
—/ —/
— process material, its carrier [(e.g. tubes,
bobbins, beams, etc.) have fallen onto or
L[]

are left lying on the floor, or

no rail is present.

a

In the figures, the smaller arrow indicates the moving direction, while the larger one indicates the danger area.

© 1SO 2005 - All rights reserved
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5.4.4 Static electricity

Hazards

Static electricity can be unintentionally generated in the course of the production process (e.g. carding fibre)
and result in the discharge of sparks, which can cause fire or explosion, or shocks to persons contacting parts
charged by process materials.

Safety requirements

Appropriate _safety requirements and/or measures to prevent the build up of static electricity or to discharge
shall be prgvided.

To prevent [the generation of static electricity, suitable materials from which the machine is constructed sghall
be used.

To discharde static electricity, one of the following measures or any combination thereof shall be taken:

a) providing a low resistance earthed protective conductor of suitable capacity from,the conductive paris of
the maghinery or plant;

b) fitting static eliminators in appropriate positions on machinery;

c) providing information in the instruction handbook on minimum humidity to be provided by the|air-
conditipning system.

NOTE Detailed information for the avoidance of static electricity is given in CENELEC Report R 044-001:1999.
5.4.5 Fluid power systems and components

Hazards

Generated when fluid under pressure is ejected.from or leaks out of tubes, fittings, nozzles, vessels, hoges,
etc. (e.g. cdmpressed air, hydraulic oil).

Safety reqliirements

The safety| requirements and/or-measures given in ISO 12100-2:2003, 4.10, in EN 982:1996, Clauge 5

(hydraulic) and in EN 983:1996 Clause 5 (pneumatic) shall apply.

U7r

5.4.6 Extreme temperatures

5.4.6.1 Hot surfaces and flames

Hazards

Generated by contact of persons with hot surfaces of machines or vessels used or with flames (e.g. singeing
machines) or by proximity radiation heaters (e.g. infrared heaters). The hot surfaces result from the
incorporation of purposely heated parts to directly assist and further the production process (i.e., heated
rollers, tubes, burners or plates), or are generated in the course of the production process, even extending to
the entire vessels themselves, due to the hot liquors or steam they contain.

Safety requirements

Textile machines shall be designed so as to reduce the risk of burn injury caused by intended or non-intended
contact with or proximity to machine parts, process material at high temperatures or to flames.
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The surface temperatures of machine parts, insulation, shields or guards shall not exceed the values given in

Ann

ex B.

Where, for technical reasons, these limits cannot be achieved, a warning shall be given on the machine and
information shall be given in the instruction handbook concerning instruction and training of operators and the

use

of personal protective equipment.

5.4.6.2 Hot processing materials — Liquor or steam

Hazards

Gerjerated by splashing or spilling of hot fluids, such as water, steam etc. out of vessels, fittings{sample pots.

Safety requirements

Maghines or vessels containing hot liquor or steam shall be designed to prevent any. risk of scaldihg owing to

splgshing or spilling, including those from thermal reactions caused by chemicals\(e.g. when hydrosulfite is

added to a liquor).

Thig shall be achieved by a selection of one or more of the following means:

a) |providing means for limitation of temperature during the addition.of\.chemicals;

b) [providing means for limitation of liquor level during the addition-of chemicals;

¢) |indirect steam heating rather than direct steam heatingj

d) |provision of atmospheric vessels with interlocked\doors or lids to prevent adding chemigals at high
temperatures or liquor level;

e) |providing deflection devices, or a catchpan, spillway or similar device to prevent scalding of the operator
by splashing or spilling liquor;

f) |locating steam control devices orvalves in a safe place or, when to be fitted by the user in the steam
supply pipe, placing a warning in the instruction handbook.

5.4.f Noise reduction

HazZards

Hegring loss and physiological disorders (as occupational diseases), interference with speech communication

and| acoustic signals”(as source of accidents), generated from fast-rotating machine elements (eJg. spindles,

flyels, rotors, texturing devices, gears etc.), fast traversing machine elements (e.g. thread guides, needle bars,

sleys, shed forming equipment, etc.), flowing fluids (e.g. suction devices, direct steam heating, etd.) and other

loud sources on the machines.

Safety-requirements

Noise reduction means shall be taken as follows, in the order given.

a)

Noise reduction at source by design

At an early stage in the design of machinery, full consideration shall be given to the noise levels likely to

arise from the use of various machine elements and ways in which this can be either avoided

, eliminated

or minimized. During the development of a machine, the selection of appropriate noise-control measures

shall be based on the state of the art (see, for example, ISO/TR 11688-1:1995).

NOTE 1 A standard specific to the low noise design of textile machinery is to be drafted.

NOTE 2 ISO/TR 11688-2:1998 gives useful information on noise generation mechanisms in machinery.

© 1SO 2005 - All rights reserved
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eduction by protective measures

Additional measures of designing noise enclosures, screens attached to machinery, silencers etc. can be
found in ISO 11691, ISO 11821, ISO 14163 and I1SO 15667.

NOTE

Methods for measuring the effectiveness of those protective measures are given in 1SO 11546-1,
ISO 11546-2 and ISO 11820.

c) Noise reduction by information

Information on residual risk after technical measures to control noise emission have been implemented

shall b¢ given by the manufacturer (see Clause 8).

NOTE

5.4.8 Las

Hazards

Burning generated by contact with lasers (e.g. monitoring devices).

Safety requiirements

The require]

5.4.9 Radiation

Hazards

Radiation ¢
dryers), infr|

Safety reqliirements

The require]

5.4.10 Mat

Hazards

For designing low-noise workplaces, ISO 11690-1 and ISO 11690-2 are useful.

ers

ments of EN 60825-1:1994/A2:2001 shall apply.

amage generated by non-ionizing or ionizing radiation [e.g. radio frequency (high-frequg
bred-radiation (infrared dryers) or B-rays (monitoring devices), etc.].

ments of EN 12198-1 and EN 12198-3 shall apply.

prials and substances

Various ma
a foreseea

having a hgrmful, toxic,'biological corrosive and/or irritant effect (e.g. asbestos, cotton dust, solvents, ce

dyestuffs
bleaching,

terials and substances processed, used, liberated or exhausted in the textile industry can resu
le risk fromsyContact, inhalation or ingestion. Included are dusts, fluids, gases, mists and fu

nd chémicals). These are generated, for example, in spinning preparation, sizing, wa
yeingtand various finishing processes.

Ency

Itin
mes
tain
ing,

Safety requirements

To reduce the foreseeable risk, textile machines shall be equipped and/or designed so that hazardous
substances, including dust from fibre, can be confined, extracted and/or reduced to a non-hazardous level (e.g.
by totally enclosing machines, sealing any doors or covers, and/or exhaust ventilation systems which provide
a negative pressure). Where machinery is not enclosed during normal operation, the devices for confinement
or extraction shall be as close as possible to the source of emission.

Furthermore, the safety requirements and/or measures given in ISO 14123-1:1998, Clause 6, shall apply.

In the instruction handbook, the machinery manufacturer shall state those materials or substances for which
the machine has or has not been specifically prepared.

18
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5.4.11 Fire
Hazards

Fire hazards can be generated in a variety of textile processes (e.g. in spinning preparation, spinning, weaving,
cropping or shearing), caused by combustion of fibre, fly or fibre dust, in particular from cotton or bast fibre,
through contact with hot bearings, sparks resulting from metallic impurities, electrical sparks, and in various
finishing processes from the overexposure of the process yarn or fabric to hot surfaces, radiators or burners.
Fire poses the risk of burns or inhalation of toxic fumes.

Safety requirements

Textile machines shall be designed and constructed to reduce the risk of fire and to counter ard eJtinguish fire
oncg generated.

Thig shall be achieved by a selection of the following measures.

a) |Measures to avoid the generation of fire:

1) automatic detection and removal of metallic impurities;

2) use of spark-proof materials;

3) information on maintenance procedures to reduce the risk of overheating bearings;

4) separation of the process material from hot surfaces} burners or radiators, shielding of burners or
radiators when the machine comes to rest;

5) use of devices to detect wrapping of fibrous material;

6) prevention of dust accumulation.

b) |Measures to counter and extinguish fire once generated:

1) provision of flame or smoke detectors together with automatic fire extinguishers as an intg¢gral part of
the machine;

2) provision of information™in the instruction handbook regarding the need to install pither fixed
automatic fire extinguishers (e.g. sprinkler systems) or hand-operated fire extinguishers in the
building.

5.4.12 Explosion
Hazards
Meghanijcal>or thermal, generated by ignition of explosive substances processed, used or exhausted (e.g.

flammable solvents, fibre dust) or by fast-running chemical reactions (e.g. decomposition df hydrogen
pergxide).

Safety requirements

Textile machines shall be designed and constructed to avoid any foreseeable risk of explosion.

Means to reduce the accumulation of fine dust include

— enclosures and exhaust ventilation systems, which should be as in 5.4.10, and

— information given in the instruction handbook regarding cleaning schedules to prevent the accumulation

of fine dust in dangerous quantities and also precautions which apply when the workroom air-conditioning
system is inoperative.
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Means to avoid or counter the risks of an explosive atmosphere from flammable liquids and dusts are given in

EN 1127-1

11997, Clauses 5 and 6.

5.4.13 Ergonomics

Hazards

Neglect of ergonomic principles leads to unhealthy postures, excessive or repetitive efforts, and the failure of
design to accommodate human anatomical variation.

Safety reqt

Textile mad
EN 1005-1

5.5 Devi

Hazards

lirements

o EN 1005-4.

ces for special operation

Special op
operation,

place and/agr the safety devices inoperative.

Safety req

The safety

irements

equirements according to Table 8 shall apply.

hines shall comply with the ergonomic principles given in 1SO 12100-2:2003, 4.8, EN 61421

rations (see 3.8) frequently result in hazards which deviate from those occurring under no
ince such operations may have to be performed with the machine-tunning and the guards n

Table 8 — Safety requirements-for special operations

Application Referenoe
1ISO 12100-2:2003
Principles relating to manual control 4.11.8
Selection of control and operating modes 4.11.10
Control mode for special operation 4.11.9
Access to danger zone during/special operation 524

Other items

This part of ISO 11111

Operation at standstill

5424

Adjustment
shall be fixq

The machir

easily and

lubrication Yand maintenance points shall be located outside danger zones, or warning not
d and details included in the information for use.

€ shaII be SO deS|gned that adJustments tuning and eI|m|nat|on of mlnor process faults ca

and

mal
bt in

ces

and dangerous ellmlnatlon of process faults shaII be carrled out wh|Ie machmery is at a standst|II and totally
isolated from all dangerous sources of motive power.

If this work cannot be carried out with the machinery at standstill, the guards and safety devices shall remain
activated. If for technical reasons this cannot be achieved, one of the following measures shall be taken in the
order given.

a) Devices shall be provided to operate machines or parts by hand with the machines totally isolated (e.g.
handwheels, levers).

20
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c)
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Hold-to-run controls or three-stage controls together with a crawl speed (see A.1, Table A.1) shall be
provided, unless otherwise stated in ISO 11111-2 to ISO 11111-7. Release of the control actuator or the
further pushing in of a three-stage control actuator shall lead to a stop of category 0 or 1 (IEC 60204-1).

NOTE  Three-stage controls operate in a similar manner to hold-to-run controls. The machine is started when the
control actuator button is pushed to the operating position. The machine is stopped as soon as the button is released
or pushed further in.

Limited movement control devices shall be provided which allow limited movement of the machine or part
when actuated. Each step shall be of the minimum achievable within a maximum of 100 mm unless
otherwise stated in ISO 11111-2 to ISO 11111-7.

d)

e)

Reduced running speed combined with an emergency stop device which results in a stoppihg distance
according to Table A.2, shall be provided.

Temporary guards (e.g. casing, cover, fence guard) which shield the danger zone during jadjustment,
maintenance, setting and repair shall be provided.

In dases b), c) and d) above, devices for special operations shall only be activated by means| of a mode

selg

danper zone and positioned such that all danger points can be viewed.

ctor (see ISO 12100-2:2003, 4.11.10) and designed such that they can_be used by the opgrator in the

Reference shall be made in the manufacturer’'s instruction handbook to the correct procédures and

pred

autions for special operations and to the residual risks and the need for specific training of gperators to

coupter these risks. Reference shall also be made to the fact that special operations shall only bg carried out

by g
5.6

Haz

Med

falling due to the improper use of non-fixed\aecess means.

Safety requirements

The)
sha

Wh
be ¢
the
sha

Wh
sha

uthorized and specially trained personnel.

Access to elevated operating positions and'servicing points

ards

hanical, from machine parts or falling if\means of access to the elevated position are not provided, or

safety requirements and/ormieasures given in ISO 12100-2:2003, 5.5.6 and ISO 14122-1 to 180 14122-4
| apply.

bre access to an eleyated position is required occasionally, i.e. less than once per week, inforiation shall
iven in the instruction handbook concerning the need for movable platforms or ladders to be provided by
user. Where acCess is required more frequently than once per week, stationary platforms and/¢or walkways
| be provided\(see 6.13).

pre a ladder is used, means shall be provided to secure the ladder to the machine. The use¢ of ladders
I not be-recommended if this increases the risk from the operation which has to be carried out.

5.7

Haz

Pos

—Measures fortheescapeandrescueof trappedpersons

ards

sibility of more severe injury due to delay in rescue or of causing additional injury to the trapped person

during the rescue or injury to rescuer when securing release.

Safety requirements

The

Info
the

safety requirements given in ISO 12100-2:2003, 5.5.3 shall apply.

rmation shall be included in the instruction handbook on the precise method of rescue to be followed (e.g.
use of specially provided equipment such as easily removable bearings, means to reverse the normal
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working direction, means to move components apart, pressure-release devices or hand-operated valves for

hydraulic or pneumatic systems).

5.8 Fitting of parts
Hazards

Mechanical, from incorrect fitting of parts causing ejection of parts, damage to, or incorrect operation of,
machine, leading to injury.

Safety requi

the

Measures shall be provided to prevent a part from being fitted incorrectly (e.g. using shape or configuratig
physically prevent incorrect installation). When this is technically not possible the parts shall be clearly ma

6 Significant hazards and corresponding safety requirements and/or measures for

certain machine elements and their combinations

6.1 Gengral
Machinery |incorporating any of the following elements shall conformboth to the requirements for

particular element as set out in this clause and to the provisions given inJSO 11111-2 to ISO 11111-7 rele
to the mact|ine, and shall be complementary to those in given in Clause. 5.

6.2 Drive and transmission enclosures

Drive and fransmission enclosures are normally used to fouse the primary and/or transmission drives
machine when these are grouped together to serve a multiplicity of identical production points (e.g. spin

n to
rked.

that
vant

of a
ning

machines), |or to serve a series of related processing’elements (e.g. raising machines). They are normally

located at the ends or sides of textile machines.
Hazards

Mechanical} from drives including belts;¢hains and sprockets, pulleys and gears, in particular, entanglem
drawing-in ¢r trapping.

Risks
Occasionallaccess during-special operation leading to high probability of severe injury.
Safety reqliirements

Drives shall befrovided with fixed or movable enclosing guards (see 5.3.3, Table 2), as follows:

ent,

a) Fixed enclosing guards shall be Tasiened in accordance with 5.3.3, Table 2.

b)

22

Where special operations are necessary (e.g. checking and adjusting process controls), the machine
shall be designed such that operations can be carried out without opening the enclosing guards;
otherwise c), d) and e) shall be complied with.

Where b) cannot be complied with and enclosing guards have to be opened more than once per working
shift, they shall be movable and interlocked according to 5.3.3, Table 2. Where enclosing guards have to
be opened once or less per working shift then fixed guards are sufficient.

Where a device (e.g. a mode selector) is provided to override the interlock to enable certain special

operations to take place with the enclosing guard open, one of the following additional measures shall be
taken (see 5.5):
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e)

6.3

The
peg
mag
mag
mag

In 3
they

Hazards

Med
trap

Ris

Ocd
toh

Safety requirements

a)

ISO 11111-1:2005(E)

1) a hand-operated handle or crank may be provided to enable machines to be driven by hand for
special operations;

2) where a hold-to-run control is provided in accordance with 5.5 and 5.3.3, Table 3, this shall be
located in a position from which all dangerous parts can be viewed but not reached within the
stopping time;

3) where a reduced running speed (see A.1) is provided, its actuator shall be located in a position from

which all dangerous parts can be viewed and an emergency stop control according to 5.4.2.4,
Table 6, shall be provided near dangerous parts within the drive enclosure;

KS

Particularly dangerous machine elements

Reference shall be made in the instruction handbook to the type of special operation fo[ which the
override device has been provided. See also the final paragraph of 5.5.

se are machine parts fitted with cutting blades, metallic wire, flexible card clothing, needles, gins, spikes,
5 (including beaters, rollers, cylinders, lattices or similar particularly dangerous elementd) found on
hines such as bale breakers, hopper feeders and other fibre-opening units, cleaning gnd feeding
hines, carding machines, teasers, rag teasers, hard waste breaKers, rag beaters, willdqws, raising
hines, shearing and cropping machines and other similar machines.

ddition, feed rollers, whether smooth, fluted or covered with teeth, are included under this catggory where
are located up-stream of the above-mentioned particularly dangerous elements.

hanical, from such beaters, rollers, cylinders, lattices, etc., in particular, entanglement, difawing-in or
ping, severe abrasion, especially when such elements have a long stopping time.

asional access during normal and spéecial operation, in particular, to remove laps and blockages, leading
gh probability of severe or fatal injury.

To prevent contact with,particularly dangerous machine elements, enclosing guards (e.g. casifngs, covers)
shall be provided (see-5.3.3, Table 2).

Fixed enclosing guards shall only be used where access is necessary exclusively for major repair.

Movablesenclosing guards shall be interlocked according to 5.3.3, Table 2. Where the longest stopping

time (usually when empty of process material) exceeds the access time, means shall be
ensure-that the movable enclosing guards cannot be opened or removed until all moving

provided to
particularly

dangerous elements have been brought to a standstill. For example, an interlocking deviceg with guard

lackina-in-—conitpetionwith-a mation cancar mav bha tcad far thic nrnacn Tha ~iaed Iaaliina
TOC g CororcorT— Wit oo r-S eSOt oS T \=2 o > T

b)

g o ¥ A-SeRsermay-be-dsed purpese—Fhe-guard-esking-device shall

operate even when the control system or power supply fails. A brake is a useful aid for reducing stopping
time, but shall not be used to replace the guard locking system.

Feed hoppers as well as inlet, discharge, observation, cleaning and other openings shall be in
accordance with one of the following:

1)

2)

so positioned that access to particularly dangerous moving parts is prevented (i.e. the distance from
the edge of the opening to the moving part shall comply with ISO 13852:1996, Table 2);

fitted with a lattice of bars or similar items within the openings allowing access by operating tools —
the distances between the bars shall be such that hand or finger access to the danger zone is
prevented, see ISO 13852:1996, Table 4;
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3) fitted with an interlocking guard with guard locking to cover those openings, unless the access time
always exceeds the stopping time, in which case an interlocking guard without locking may be used.

c) Feed rollers upstream of, and close to, particularly dangerous machine elements (e.g. on rag-pulling
machines) shall be safeguarded by means of enclosing guards (e.g. fixed tunnel guards). The opening of
the tunnel shall be in accordance with ISO 13852:1996, 4.5.1. Movable panels or doors in the enclosing
guard (e.g. tunnel) shall be interlocked with guard locking according to 5.3.3, Table 2, unless they are
interlocked and the access time exceeds the stopping time of the feed roller.

d) For normal starting up of particularly dangerous machine elements during special operations
(e.g. maintenance, adjustment, setting, elimination of process faults), see 5.5.

e) Wherela mode selector is provided in accordance with 5.5 it shall not be possible to alter the mode.bgfore
the mafhine has come to a standstill.

f) Regarding the safety-related part of the control system (see 5.4.2.3), category 3 or,4, according to
ISO 13849-1:1999, Clause 6 shall be selected for interlocking devices of guards of particularly dangefous
machirje elements.

6.4 Machine elements which normally do not require safeguarding

6.4.1 Low risk machine elements

On textile npachinery, many machine elements are found which are normally designed such that there is 4
probability ¢f minor injury(see also A.4).

ow

EXAMPLE Spindles on spinning and twisting machines; feed rollers on open-end spinning, twisting and texturjzing
machines; thread guides on winding, doubling, twisting and textufizing machines; false twist devices on texturjzing
machines; fged arrangements of combing and spinning preparatory machines subsequent to carding; ring frame|and
speed frame| drafting systems, including delivery rollers; feed and furnishing devices on warp knitting machines, flat bed
knitting macliines and circular knitting machines; needles and"sinkers on knitting machines; yarn feeding devices, thread
guide control, pattern and counting device mechanisms oncircular knitting machines; other similar machine elements.

Hazards

Mechanical} from the machine elements referred to above, in particular, entanglement, drawing-in or trapping,
impact, friction or abrasion.

Risks

Frequent agcess during normal-0Operation, leading to low probability of minor injury provided the actugting
force and/of mass and velgeity of the moving machine elements can be countered by the physical powmr of
the operatof (e.g. wherethe‘operator can stop the moving part by hand, or withdraw the hand without effont, or
where the drushing forceis small).

Safety rquIirements

Where a rigk assessment shows that the machine element presents a low risk and a low probability of njinor
injury, as in the examples given above, precautions are deemed to be sufficient when the correct methods of
work are described in the instruction handbook, in particular, hair protection and not wearing loose clothing.

6.4.2 Machine elements out of reach

On textile machinery, dangerous mechanical or thermal machine elements can be arranged such that they
cannot be reached from the ground or stationary working platforms workways.

Hazards

Hazards from dangerous machine elements which are normally out of reach, but can be reached from a
mobile platform or a ladder during the performance of special operations.

24 © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=5c9fc60a114658121a1fcd0034b44c8d

ISO 11111-

Risks
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Infrequent access during special operation when the machine must be run under normal operating conditions
leading to low probability of minor to severe injury.

Safety requirements

Dangerous machine elements which cannot be reached during normal operation, but which can be reached
during special operations, e.g. by use of a movable ladder, need not be guarded if the risk assessment shows

that

for the special operation the risk can be reduced to an acceptable level, e.g.

The
con

6.5

Rot
blan

parfjicularly in the spinning preparatory, weaving preparatory,{bleaching, dyeing, printing a

indd

NOT
cale)

back cloth or moving process material, which can present a‘risk to exposed persons unless the movement
can pasily be stopped by hand.

NOTE 2  For brevity, the term "process material’/is used in the rest of this subclause to include support b
cloths and process material.

HazZards

Meghanical, from rollers, in particular, entanglement, drawing-in or trapping, crushing and friction o
Risks

Access during normal.‘operation, particularly on start-up, smoothing process material, uncurling

acc
lead

Safety requirements

a)

the special operation may be performed under a standstill or safe running condition (see 5.5);
the machine elements can be rendered non-dangerous by movement to safe positions

instruction handbook shall give full instructions for performing the special operations unde
Hitions.

Rollers

hting rollers in pairs or stacks, rollers rotating adjacent to fixed partstor rollers with an on-runri
ket or process material, and rough-surfaced rollers, are found on many machines in the tex

stries.

E1 The term “roller” includes guide rollers, uncurling rollers, padding mangles, drying cylinders, m
hder rollers and similar rollers, whether driven directly or. byfriction between the roller surface and a md

pss during special operations, particularly cleaning, removal of laps of yarn ends or cloth and th
ing to high probability of moderate-to-severe or fatal injury.

Prevention of drawing-in of fingers, hands, arms or feet by use of an appropriate spacing (g4

r the above

ing support
ile industry,
d finishing

angle bowls,
ving blanket,
of the rollers

ankets, back

I abrasion.

edges, and

reading-up,

p) between

the'rollers

b)

The gap between any pair of counter-rotating rollers, or between any pair of rollers rotating i

n the same

direction but with different circumferential speeds or surface covering, shall be either between 120 mm

and 150 mm, or greater than 500 mm [except for rough-surfaced rollers, see 6.5 h)].

Prevention of drawing-in of head and body

Where the diameters of the rollers are very large (e.g. for drying cylinders in some layouts), there may be
risk of the head and body being drawn in for all gaps smaller than 500 mm. If the risk assessment

identifies this risk, then safeguarding by gap shall not be used.
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c) Safeguarding of drawing-in points between rollers (see 5.3.3, Table 2)

Where a) cannot be complied with or where b) applies, guards and safety devices shall be provided in
accordance with one of the following.

1)

2)

26

Fixed enclosing guards, openings within these guards for the passage of process material shall
comply with the dimensions given in ISO 13852. See Figure 2 for the location of the danger zone.

Dimensions in millimetres

Ei

Th
su

Beginning of the drawing-in zone.

Figure 2 — Location of danger.zone

ed nip guards close to the drawing-in point (e.g. a nip,guard having one of the profiles in Figurg

e profile shall be formed such that at the outer«edge it runs parallel to the tangent of the r|
[face to avoid a wedge effect (see Figure 4).

ya 1

A7

L L)

2 3)

bller

Key

1

process material

Figure 3 — Profiles of nip guards
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Dimensions in millimetres

3)

Key

1 process material
Figure 4 — Nip guard arrangement

Round guards shall not be used because they themselves:can create a drawing-in poi
with the adjacent roller surface.

When positioning a guard in close proximity to a<retating surface, a new drawing-in p
created between the edge of the guard itself and the rotating surface. In order to preve
point being thus created, care shall be taken to ensure that the gap is as small as
possible with regard to the process. This;shall not exceed 4 mm for those gaps not U
passage of process material (see Figure\4). Where the guard can damage the roller surfa
to its unavoidable flexibility on wideymachines) or where intermittent thickening of f{
material occurs (e.g. by sewn joints); a gap < 8 mm (see Figure 4) may be used, in de
the requirements of ISO 13852,

Interlocking movable guards .and, if stopping time exceeds access time, with guard lockin
to 5.3.3, Table 2.

Where guards cannot-be used, then safety devices shall be provided, e.g. trip bars accor
Table 3, trip panels’ (see Figure 5) or active opto-electronic protective devices (AOPD) e
full width of thedrawing-in point. When actuated, such devices shall cause the drive to t
stop and, where the stopping time of the rollers exceeds the access time, cause th
separate immediately to a sufficient distance apart to avoid injury [see 6.5 a) for distances

nt, together

pint can be
nt a danger
technically
sed for the
ce (e.g. due
he process
viation from

g according

ing to 5.3.3,
tending the
he rollers to
e rollers to

I

Key

1 limit switch
2  trip panel
3 process material
Figure 5 — Protection by trip panel
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d)

28

Active AOPD according to 5.3.3, Table 3, shall be arranged such that the AOPD is activated in the
case of access to the drawing-in point and the rollers have come to a standstill or have moved apart
to a sufficient distance [see 6.5 a) for distances] before the operator can reach the drawing-in point,
e.g. as shown in Figure 6a). In order to meet this requirement, with practicable distances between
the AOPD and the drawing-in point, it may be necessary to increase access time [e.g. by means of

ba

rriers as shown in Figure 6 b].

Dimensions in millimetres

<k

Z \ L
i : =

_|_
_|_
=k

a) without barrier b)- with barrier
Kely
1 AOPD
2 | process material
3 | blanked area for process material
4 | barrier

Figure 6 — Protection by active opto-electronic protective device (AOPD)
Prevention of drawing-in from reverse side

Where
necess

Safegu

the rollers during normal operatien~can run in the reverse direction, precautions are
ary for the normal outlet side. For special operations, see 5.5.

arding of drawing-in points between rollers and fixed machine parts (see 5.3.3, Table 2)

For danger zones between aroller and a fixed part of a machine or structure next to the machine whig

adjace
to 6.5

not exi
Figure

nt to the roller, either’gaps of dimensions according to 6.5 a) or guards or safety devices accor
) shall be provided. Alternatively, but only when a wedge effect (as shown at x in Figure 7) g
5t, a distance bétweéen the surface of the roller and the fixed part of less than 4 mm (or 8 mm,
), as shown‘aty in Figure 7, may be used as the unique measure.

Dimensions in millimg

also

his
ding
oes
see

btres

Ke
X

y
a

=<1

y
Wedge effect

No wedge effect

Distance between roller and fixed machine part < 4 or < 8.

Figure 7 — Avoidance of wedge effect
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Prevention of drawing-in between adjustable rollers

Where rotating rollers in pairs or stacks normally run in direct contact with each other but can also be run
with a gap between them, at either production speed or a slower speed, the guard or safety device
chosen shall prevent access to the danger point when the rollers are closed. When the rollers are being
run in their separated position, this shall not give rise to a new danger point between any part of the
machine and the moving surface of the rollers. Where such a new danger point cannot be avoided, an
additional safety device according to 5.3.3, Table 3, shall be provided (e.g. a trip device).

g) Safeguarding of drawing-in points between rollers and on-running process material (see 5.3.3, Table 2)

Drawing-in points between rollers and on-running process materials shall not be required to be
safeguarded where the conditions set out in Annex D are fulfilled or a risk assessment-dccording to
ISO 14121 shows that there is only a minor risk injury for fingers and hands.

Drawing-in points shall be provided with a guard or safety device conforming to their requirements set out
in 5.3.3, e.g. by the following:

1) afixed or interlocked movable distance guard in accordance with Figure 8 a);

2) guards covering both the drawing-in point and the top side, in aceordance with Figure 8 b), the latter
preferably interlocked to the drive, where low tension or (low-stiffness process maierial would
otherwise allow encroachment;

3) nip guards with profiles in accordance with Figure 8-\c); where either the tension or stiffness of the
process material etc. in itself prevents encroachment, and where such nip guards shall prevent
access to the drawing-in point between the process material and the roller;

4) safety devices such as trip bars according: to 5.3.3, Table 3 or active opto-electroni¢ protective
devices extending the full width of the.drawing-in point, where such safety devices ghall, when
actuated, stop the drive to the rollers.

y y N
" - +
/'/ /// /-/?
/
Pl
C
. S
S e
a) b) c)
Key

1 process material

Figure 8 — Guards for on-running process material

The AOPD according to 5.3.3, Table 3 shall be arranged such that it is interrupted in the case of access
to the drawing-in point and the roller has come to a standstill before the operator can reach the drawing-in
point. In order to meet this requirement, with practicable distances between the AOPD and the drawing-in
point, it may be necessary to increase access time (e.g. by means of barriers as shown in Figure 9).
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Dimensions in millimetres
<4
© + 1
vi
4
\ %\\’*
3 2
Kely
1 barrier
2 | AOPD
3 | barrier
4 | process material
Figure 9 — Protection by active opto-electronic protective device (AOPD)
h) Safeguarding of rough-surfaced rollers
Rollers| having a surface covering of embossed rubber, abrasivé)cloth or similar material, which opdrate
with a gircumferential speed of more than 2 m/min and whigh are within reach of the operator, shall be
providgd with fixed guards, interlocked movable enclosing‘guards or distance guards according to 5)3.3,
Table 2 over the exposed surface.
i) Safeguarding several rollers by one guard (see 5.3.3;*Table 2):
A series of rollers may be protected by one guard (e.g. fence guard, distance guard).
j)  Measufes relating to special operations
For starting up rollers during special operations (e.g. maintenance, adjustment, setting, elimination of

proces

k) Regard

5 faults). see 5.5.

ng the safety-related-part of the control system (see 5.4.2.3)

Categdry 3 or 4 according to 1ISO 13849-1:1999, Clause 6 shall be selected for interlocking devices of

guards

and other safety devices at drawing-in points of rollers or rollers and fixed parts.

6.6 Rotating shafts

Rotating sh
finishing an

Hazards
Mechanical

Risks

afts) used to transmit drive power are found on spinning, winding, doubling, twisting, texturizing,

d similar machines.

, from the shafts, in particular, entanglement of the hair and clothing.

Frequent access during normal and special operation, leading to high probability of severe injury.

30
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Safety requirements

a) Rotating shafts shall, where possible, be positioned in accordance with ISO 13852 so that they are not
exposed.

b) Exposed rotating shafts shall be provided with guards (see 5.3.3, Table 2) (e.g. fixed distance guards or
tunnel guards). Loose sleeving is permissible subject to the ends being arranged to prevent the ingress of
foreign matter (e.g. yarn between the shaft and the sleeve).

c) The precautions shall also apply to shafts at the rear of frames which are accessible during special
operations.

d) |Smooth shaft ends protruding a distance of no more than a quarter of the diameter and re, [longer than
5 cm need not be safeguarded.

6.7 Wheels

6.7. Running wheels

Maghines or sections of certain machines are mounted on wheels to provide mobility, including automated

blending bale openers, cross-folders, moving bin emptiers.

HazZards

Meghanical, from the wheels, in particular, crushing and shearing;

Risks

Ocqasional access during normal and special operation, leading to low probability of moderate-to-severe

injufy.

Safety requirements

Wh
surf]

ace along a fixed path, one of the following measures shall be taken:

bre a guided machine or machine section is equipped with wheels to travel on rails or another running

int between

ided which,

b taken into

a) |a push-away (cow-catcher) device [see Figure 10 a)] shall be mounted to protect the trap po
the wheels and the running surface;
b) |a trip device [e.g. a tfip panel according to 5.3.3, Table 3 — see Figure 10 b)] shall be proy
when operated, shall'cause the machine or the machine section to come to a standstill.
When selecting thestype of device to be used, the speed and movement of the machine shall b
accpunt.
. N1 3
L
2
S | S
) ) ) )
a) Wheel with push-away device b) Wheel with trip panel
Key
1  wheel 3 limit switch
2  push-away device 4 trip panel

Figure 10 — Safeguarding on wheels
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dwheels

Handwheels are variously used on textile machines (e.g. weaving machines and knitting machines).

Hazards

Mechanical, in particular, entanglement of clothing on the rotating surface of the handwheel or projecting parts
and openings.

Risks

During norr
injury.

nal operation, when the operator is attending the machine, leading to low probability of madg

Safety requiirements

A handwhe
fulfilled:

a) itis not
b) itdoes
c) itisdis

d) itdoes
6.8 Dool

6.8.1 Gen

Doors and
vessels).

6.8.2 Opg
Hazards
Mechanical
Risks

Access whi

bl shall not rotate (i.e. be fixedly coupled to the machine drive), unless the following conditions

located in the immediate operating or maintenance zone;
not protrude out of the machine so that it can be leant on;
coid and is free of protruding parts and openings;

not form a drawing in point with another part of the machine.
s and lids

eral

lids are variously used on textile machines (e.g. on autoclaves, kiers, bleaching and dy

ning and closing

from edges of the'door or lid, in particular, impact, crushing and shearing.

e the door.or lid is opening or closing, leading to low probability of moderate-to-severe injury.

rate

are

Ping

Safety req|rirements

shall be provided to prevent opened doors and lids from falling unintentionally, e.g. including:

other device to hold it securely in the open position;

device;

falling when a chain or rope fails.

a) Means
1)
or
2)
3)
32

where there is a risk of the door or lid falling from its open position a catch or a stop beyond the hinge,

where rapid movement/ falling could cause injury an independent hydraulic or pneumatic damping

chains or ropes when used without damping shall always be used in pairs to avoid the risk of parts
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b) For hand-operated doors and lids, the movement of the door or lid shall take into account ergonomic
considerations and mass (inertia). See 5.4.13 and A.4.
c) For power-operated doors and lids, the requirements of 5.4.5 apply. Crushing and shearing by the closing
door or lid shall be prevented. This may be achieved by one of the following means:
1) the actuating force and speed of movement shall be in accordance with A.4;
2) the edges of the door or lid shall be fitted with a safety device in accordance with 5.3.3, Table 3 (e.g.
trip bars) which, when operated, will arrest the movement of the door or lid;
Q) the door or lid shall nnly be closed h‘,’ means of 2 hold-to-run control which is pncifinnnr‘l ut of reach
of the door or lid edges, but at a place where the operator can overlook the door or lid edges.
6.8.3 Locking and unlocking of doors or lids under pressure
Hazards
Meghanical, in particular, impact by the door or lid.
Thermal, in particular, scalding by hot liquor or steam.
Risks
Dogr or lid bursting open, due either to the application of pressure before the door or lid is fully Ipcked, or to
resiflual pressure inside the vessel or chamber when unlocking; escape of hot liquor or steam, leading to high
probability of severe or fatal injury.
General safety requirements
Meadns shall be provided to deflect any discharge of fluid or steam away from the operator (elg. deflector

pan

Spe

and
Spe

a)

bls or rings at the edge of the door or lid):

cific safety requirements for multi-bolted doors and lids

seal. Such bolts shall be(placed on the edge of the door or lid opposite to hinge or hinges.

cific safety requirements for quick-locking doors and lids

pressurizing,Systems (e.g. steam, water, compressed air, pumps, heating, etc.) shall be prov
the pressurizing systems are turned off and isolated, and the vent valve is open before b
unlock<the door or the lid (see example of principle of mechanical interlocking in 1SO 1
Annex H. These measures shall remain effective until after the door or the lid is fully closed an

To :rcilitate the safe release of anyresidual pressure, at least one of the bolts on the door or lid which prevent
further opening shall only be capable of release when a gap of at least 3 mm exists between thg

door or lid

Interlocking aceording to 5.3.3, Table 3, between the door-locking mechanism, the vent valve and all

ded so that
eginning to
4119:1998,
d relocked.

c)

Unlocking shall Incorporate two individual stages. In the 1irst stage, the door Is partially unloc
restrained (it is essential that the restraint be strong enough to withstand any residual forces);
the lid shall be fully open within the limits of the restraint (until there is a gap of not less
between the door or the lid and the seal) before the final stage of unlocking can begin and the
lid can be opened.

In the case of vessels containing liquid:
1) for vertical vessels, the lid shall be interlocked with guard locking according to 5.3.3, with

an open-ended drain — which may also be the main drain — and shall remain locked un
level is sufficiently below the top of the vessel;

© 1SO 2005 - All rights reserved
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2)

3)

for horizontal vessels with full-size doors, an interlocked drain valve shall be used to ensure that no
liquid is left in the vessel before beginning to unlock the door;

care shall be taken in sizing and positioning of these drains to ensure that they cannot be blocked by
the contents of the vessel and that any discharge from the drain is deflected away from the operator.

6.8.4 Entry into machines, vessels or items of plant

Hazards

Mechanical._ahen_an operatar enters vessels or plnnf and can he injllrpd ar shut inside with the machine

functioning,

Risks

During normal and special operation, low probability of severe or fatal injury.

Safety reqliirements

a) Doors ghall be interlocked with the machine and, when specified in 1ISO 11411-2 to 1ISO 11111-7,|this

shall ptovided using guard locking (see 5.3.3, Table 3).

b) The machine shall not be restarted by closing the door but only by actuating the start control at the control
panel. Every access shall be fitted with a manually operated reset €ontrol unless all danger points cap be
viewed| from the control panel. The reset control shall not be capable of being actuated from a danger
zone. The reset control shall be inoperative while a door is opéen: The start control shall be effective pnly

when gll doors are closed and all reset controls have been.ac¢tuated.

¢) The dopr shall be designed so that it can be opened from'the inside.

6.9 Obse¢rvation windows
Observation windows are to be found in the guards or coverings of many textile machines.

Hazards

Mechanicall when the window is open or the window material is broken or damaged, in particular, hazards

from varioug dangerous parts behind the window or cutting from the broken window.

Risks

High probability of moderate-to-severe injury if access to danger zones is possible and low probability of mjinor

injury from broken window material.

Safety reqTirements

Observation windows behind which particularly dangerous machine elements (see 6.3) or fan blades can be
reached shall be either fitted in a nondetachable manner (e.g. by inserting them into rubber seals, by welding
or by fastening them from the inside or with safety bolts) or interlocked and, if stopping time exceeds access
time, with guard locking.

Windows shall be of material suitable to withstand mechanical and/or thermal damage and, where necessary,
chemical attack (e.g. polycarbonate sheet or toughened glass).

34
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6.10 Conveyors

Conveyors are incorporated in textile machinery in a variety of forms and dimensions.

Hazards
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Mechanical, from the conveyor itself, between the conveyor belt and pulley, between parts of the conveyor
and adjacent machine parts, between two conveyors or between a conveyor and a roller, from removal of
process material.

Risks

Accpss during normal and special operation, in particular, during incidental cleaning or removal 6f blockages,

leading to low probability of moderate-to-severe injury.

Safety requirements

a) |For lattice conveyors, the bars of the lattice shall be spaced very close together so that fingers cannot be
trapped (in general, a maximum opening of 6 mm is acceptable).

b) [For intake points, between the conveyor belt and,

1) adriven pulley, or

2) anon-driven pulley where the conveyor belt is tensioned, or

3) anon-driven pulley where the conveyor belt is guided such that it is not free to lift from theg pulley,
fixed guards or movable interlocked guards (e:g. lateral distance guards or fixed nip guards) shall be
provided in accordance with 5.3.3, Table 2. ‘As’far as is possible, guards shall be designed $o that they
can remain in position when adjustments, forexample belt tensioning, are carried out;

c) |For shear points between moving patts of the conveyor and fixed parts of the machine, gnclosing or
distance guards shall be providedr(see 5.3.3, Table 2).

d) |For the drawing-in points between two conveyors or between a conveyor and a roller, see 6.5 ).

e) |Where conveyors are used in processes where it is likely that materials (e.g. fibres) will acqumulate on
the surfaces of the conveyor or pulleys, the conveyor shall be designed and constructed to allow, as far
as possible, cleaning'to be done without removing the guards. Where possible, fixed cleaning devices
shall be fitted. Jf-guards have to be removed regularly for cleaning purposes they shall be intefflocked (see
5.3.3, Table 2).

6.11 Fansfitted to machines

Fankarefound on many textile machines including blow room machinery, pneumatic fibre transport systems,

spinaing-preparatory-and-spinning-machines—stenters-and-otherdring-machines-

Hazards

Mechanical, from blades; in particular, entanglement of hair and clothing, and impact or cutting.

Noise from the fan and the fan casing and, where used for fibre transport, impact from fibres and impurities on

the

internal surfaces of the casing.
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Occasional access during special operation, including removal of blockages of process material and cleaning,

leading to h

igh probability of moderate-to-severe injury.

A probability, depending on exposure, of hazards due to noise.

Safety requirements

a)

operator or be guarded (see 5.3.3, Table 2).

The fans shall either be positioned in accordance with ISO 13852 so that they are not within reach of the

b) Where

fibre transport systems), openings shall be positioned at a distance from the blades sufficient)te’pre

access
openin
guard

fact thg
any op

Noise
reducti

working areas.

6.12 Cutting devices

occasional access is necessary for removal of blockages of process material (e.g. in pneurrlatic

by the fingers, but allowing access by means of a tool to remove a blockage. Altérnatively,
s may be close to the fans provided that each is covered with a movable interlocked guard
ocking (see 5.3.3, Table 2). A warning shall be given in the instruction handbgok concerning
t connecting ducts, installed by the user or other person, for a fibre transport system shall not i
bnings within reach of the fan.

created by the fan shall be reduced by design to minimize hazards \due to noise. Example]

vent
the
with
the
ave

s of

bn measures include anti-vibration mountings, acoustic enclosures and locating fans remotely from

Circular, stfaight and spiral cutting blades are variously usedon machines and processes in the teixtile
industry (elg. tow-cutting, nonwoven production, shearing “and cropping of carpet, finishing, stenfers,
automatic batchers and other machines).

Hazards

Mechanical} from the cutting device, in particular,‘cutting or severing, or from the blade supports, in particular,
crushing and shearing.

Thermal, frgm heated knives or where heat'is generated during the course of operation of the cutting devide.
Risks

Occasional|access during normal and special operation, leading to high probability of minor cuts and|low
probability pf severed fingers, hands or arms. High probability of moderate-to-severe injury when handling

knife bladeg.

Safety requiirements

a) Fixed gosition circular blades
Enclosing guards shall be provided, which enclose the blades as far as technically possible in relation to
the process being carried out (see 5.3.3, Table 2). These shall be adjustable or self-adjusting;

b) Traversing circular blades
Access shall be prevented to the blades and associated parts including any clamp which, together with
fixed machine parts, form crush and shear points when traversing.
This requirement may be achieved by a fixed guard extending the length of the traverse, or trip devices
(e.g. AOPD), preventing the start of the traversing motion or causing it to be interrupted immediately if an
operator reaches into the danger zone (see 5.3.3, Tables 2 and 3).
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Guillotine-type blades

Means shall be provided to prevent access to the danger zone while the blade is in motion; for example,
this may be achieved if, on entry and exit sides of the blade, tunnel guards are provided whose
dimensions correspond to ISO 13852. Movable guards (e.g. hinged covers) within the tunnel shall be
interlocked with the motion of the blade (see 5.3.3, Table 2).

If such a cutting device is incorporated in a textile installation having fence guards (see 5.3.3, Table 2),
access to the work areas doors interlocked with the movement of the blade shall be provided in front of,
and behind, the cutting device (see A.3). If fence guards are not provided, the work area shall be secured
by means of safety devices (e.g. a system of AOPD or pressure-sensitive mats or floors), which prevent

d)

movement of the blade as long as a person can reach It (Se€ 5.3.3, Table 3). The stopping time shall be
shorter than the access time.

Regarding the safety-related part of the control system (see 5.4.2.3), category 3 of 4 according to
ISO 13849-1:1999, Clause 6, shall be selected for the interlocking device of guards and safety devices on
guillotine-type blades.

For the protection of the operator during the changing of blades, mechanical restraints shall pe provided
to prevent the blade carrier from falling.

Spiral blades: see 6.3.

6.13 Working platforms and walkways on machines, work areas adjacent to tanks gnd pits

Working platforms and walkways are provided on various.textile machines, including filament [processing,

spin
to b

Hazards

Fall
iter

Ris

Acc]
and

Safety requirements

a)

ning preparatory processing, weaving (Jacquard), printing, continuous dyeing and finishing lines. Pits are
e found in carding in particular. Tanks are to be foundtin the bleaching, dyeing and finishing industries.

5 from platforms and walkways, slipping*ortripping, falling into an adjoining tank or pit, injury caused by
s dropping from platforms and walkways:

KS

ess to working platforms andywalkways located in a raised position or to working areas adjacent to tanks
pits, leading to low probability of moderate-to-severe injury during normal and special operation.

For working platforms, walkways and their access the requirements of ISO 14122-1 to ISO 14122-4 shall
apply.

Where'a working platform or walkway is provided from which access to a danger zone is possjble, guards
and.safety devices shall be provided to prevent such access (see 5.3.3, Tables 2 and 3).

To avoid falling into items of plant such as tanks or pits, these shall be designed so that the upper edge
will be at least 1 100 mm above the surface of the workplace. Otherwise, there shall be a fence guard or
barrier of 1 100 mm height, infilled with sheeting or vertical bars spaced not more than 180 mm apart,
around the edge of the tank or pit unless other parts of the machine or plant provide a barrier without
creating additional hazards (e.g. heat, rotation).

© 1SO 2005 - All rights reserved 37


https://standardsiso.com/api/?name=5c9fc60a114658121a1fcd0034b44c8d

ISO 11111

-1:2005(E)

6.14 Radiators or burners for the direct heat treatment of yarn and fabric

Open radiators or burners are found on yarn and fabric treatment machinery (e.g. singeing and baking).

Hazards

Thermal, in particular, burns through contact with flame or radiating heat sources or burning process material.

Risks

Access duri

a special operation leading to high probability of moderate-to-severe injury

Safety reqliirements

a) Unintentional access to the radiator(s) or burner(s) shall be prevented.

b) On gas

c) For pla
decrea

1) means of separating automatically the heat source and the process material;

2) sh

material.

d) Theins

6.15 Devi

Steam injed
machinery.

General safety requirements

The safety

Specific hgzards

Noise caus
liquor, parti

Specific rigks

A probabilit
during heat

-fired plants, fast shut-off valves shall be provided in the gas supply pipe.

nts other than gas-fired when the speed at which the process material is being transpg
5es or the machines stops, then one of the following shall be provided:;

elds automatically introduced to form a thermal barrier betwegen the heat source and the proq

truction handbook shall advise that cleaning is necessary at appropriate intervals.

ces for steam heating of liquors

tion tubes are found, for example, in woel\scouring, backwashing, bleaching, dyeing and finis

equirements of 5.4.6.2 for hiotliquor or steam shall apply.

ed by direct injeétion of live steam into liquor. Scalding caused by ejection of live steam o
Cularly when the\liquor level is low.

y, dépending upon exposure, of hazards due to noise, a low probability of severe injury by scal
ng-of the liquor.

rted

€SS

hing

hot

ding

Specific safety requirements

Live steam injection shall include low-noise steam injector mechanisms (for example, see Figure 11) to reduce
hazards due to noise.

Where live steam is used, injection tubes shall be designed to avoid ejection of steam or hot liquor from the

vessel (see

38

Figure 12).
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1 |steam injector 5  wall of apparatus
2 [|restrictor valve 6  mixing tube
3 |drilled pipe 7  liquor
4 |steam inlet device 8  slots through which liquor is entrained
a | Steam flow.
b |Air flow.
¢ | Steam and air outflow:
d Flow of energy trapsferliquor.
e Presented in seé€tion.
f |[Presented in.séction.
Figure 11 — Example of low-noise steam injector mechanism
1 IQF.\
2 &I\

Key
1 shield

2  steam tube
Figure 12 — Examples of low-risk steam injection tubes
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6.16 Liqu
Liquor prep
Stirrers are

General sa

or preparatory machinery incorporating stirrers
aratory machinery is variously used in the textile industry (e.g. in sizing, dyeing, printing).
variously incorporated in machinery for the preparation of size, dyeing and printing liquors.

fety requirements

The safety requirements of 5.4.6.2 for hot liquor or steam shall apply.

Specific hazards

Mechanical
crushing.

Thermal, re
Specific rig

When adja
probability q

Specific sdfety requirements

from shaft couplings, in particular, entanglement or from the blades, especially impact

sulting from ejection of liquor and boiling over of liquor.
ks
Cent to the vessel, particularly when opening the lid for monitoring or. cleaning, leading to

f severe injury.

a) Where|access to the stirrer drive-shaft coupling is possible, protruding parts of the coupling shal
recessed or guarded (e.g. by a stainless steel mesh).

b) Where|the stirrer and the mixing vessel can be moved apart, means shall be provided to permit st
operatipn only when in position in the mixing vessel and-to prevent the stirrer falling from the ra
positiomn.

c) Wherefthere is a risk of hot or otherwise hazardous liquor being ejected because of the high speed of
stirrer, [interlocked lids which can be opened only‘at an appropriate low stirrer speed or at a standstill §
be proyided.

d) Wheref|there is a risk of liquor boiling over, the heat supply shall be interrupted when opening the lid.

6.17 Danging rollers

This equipment is used to store“varying amounts of warp yarn, fabric or carpet during or between proces

or to contro| speeds (e.g. storage accumulators, compensators, festoons).

Hazards

Mechanical} from rollérs moving past each other or moving past fixed parts of the support framework or fal

in particular, crushing, shearing and impact.

Risks

and

ow

be

irrer
sed

the
hall

5es,

ing,

Low probability of severe-to-fatal injury during normal operation.

Safety requirements

a)

guards
b) Where
c) Restrai
40

or fence guards) in accordance with 5.3.3, Table 2.
provided, access doors shall be interlocked (see 5.3.3, Table 2).

nt devices shall be provided to prevent the movable parts from falling.

Fixed guards shall be provided which shield the total travel of the rollers (e.g. enclosing guards, distance
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Single pivoting rollers with mechanical stop, which do not cause crushing or shearing hazards,

the special requirements mentioned above.

6.18 Batchers

-1:2005(E)

do not need

Batchers are used to wind fabric or carpet into a batch, particularly in the nonwoven, weaving (except
batchers integrated in weaving machines), bleaching, dyeing, printing and finishing industries.

General safety requirements

The_safety requirements of 5.4.5 for fluid power supply and 5.7 for escape and rescue of trapp

ed persons

sha

Spdcific hazards

Med

particular, drawing-in or trapping, and from the lowering of the drive arm, in particular, crushing.

Specific risks

Acc]
and
othe

Spdcific safety requirements

a)

| apply.

hanical, from machine parts, especially rollers, from the process material in the course of bein

ess during normal operation, particularly start-up of a new batch, and"also when the fabric i
edges are uncurled, leading to low probability of severe or fatal(injury (e.g. centre-driven b
r cases high probability of moderate-to-severe injury (e.g. surface-driven batchers).

Surface-driven batchers (batchers with a pivoting driven pressure roller) with a circumfersg
greater than 2 m/min shall be provided with an intetlocking guard (e.g. a movable interlock|

accordance with 5.3.3, Tables 2 and 3.

The interlocking guard or the safety device shall be designed to compensate for the p
increasing diameter of the batch. Actuating the guard or operating the safety device shall cau
to stop and to lift the drive roller immediately to a distance of more than 120 mm from the sy
cloth batch.

Where access to the drawing-in point is possible from the side of the batcher, side guarn
provided.

Examples of interloeked guards and trip devices (sensing edges) which incorporate
compensator mgehanism are shown in Figure 13 a) and b). Roller-guided or sensq
compensatorsimay also be used. The sensing edges may be replaced by active opto-electron
devices.

Examples”of trip devices without a compensator mechanism are shown in Figure 13 ¢) 4
distance between the sensing edge and the batch shall be such that the safety distance h
sensing edge and the drawing in point of the drive roller complies with ISO 13852:1996, Table

g wound, in

5 smoothed
atchers), in

ntial speed
ed distance

guard) or safety device at the drawing-in point created between the driven roller and the batch in

ogressively
se the drive
rface of the

ds shall be

a multi-link
r-controlled
C protective

nd d). The
etween the
4.

The arm of the drive roller shall be lowered only by means of a hold-to-run control. Otherwis

e guards or

safety devices shall be provided to prevent crushing between arm and batch (see 5.3.3 and Tables 2

and 3).
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c) d)
four-lind compensator 7 limit switch
fabric 8  hinged guard
drive rofler 9  compensator mechanism
sensing|edge 10 arm
batch 11 two contact sensors
A-framsg
Gap.

Figure 13 — Safeguarding of surface-driven batchers

Centre-driven batchers with a circumferential speed greater than 2 m/min where guards or safety devices
cannot be positioned at the drawing-in point shall be provided with a trip device (see 5.3.3, Table 3). This
shall be located on the operating side and so positioned that it can be operated voluntarily and
involuntarily by any part of the operator’s legs or feet. Operation of the trip device shall result in the
batcher stopping in the shortest possible time.

An example of suitable design of a trip device according to 5.3.3 and Table 3, a trip bar, is shown in
Figure 14. The trip bar may also be attached to the frame. This may also be a trip wire arranged at the
same position.
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Where the drive is supplied specifically for use with batchers, suitable connections should be provided on

the drive controls for the trip device.

Advice concerning installation shall be given in the instruction handbook.

Key

NOT
and
mad
safe]

c)

e)

fabric 4  trip bar
batch 5  support bracket
A-frame

can be selected by the installer or user from a range of~Units, each of which can be used to drive nj

by devices are provided rests with the installer.

Figure 14 — Safeguarding of centre-driven batchers

drive shall be installed in accordance with a) and b).

safeguarding in accordance with a).

Where there is asriskof the operator’s fingers or hand being drawn in (e.g. batching carpet), in
surface batchers)consisting of two parallel horizontal-driven rollers rotating in the same dirg
which the batch'is made and where the drawing-in point is accessible, the batcher shall be p
a full-width foot-operated emergency stop bar (see 5.4.2.4).

A suitable design is shown in Figure 15 a). This may also be used with surface batchers hav
driven roller, as shown in Figure 15 b).

©IS
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E The type of centre drive used need not be designed or manufactured specifically for use with batching units

any different

hines. Therefore, in the particular case of centre-driven baichers, the responsibility for ensuring that suitaple guards or

Where batchers are fitted with both)surface and centre drives, the appropriate guarding for bpth types of

Centre-driven batchers swith an undriven pressure roller shall in addition to b) be provided with

the case of
ction, upon
ovided with

ing a single
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~

batch
emerge
fabric
guard

As an
fence g

The fe

the intgrlocking device may be fitted with either an override: control permitting the batch to be drive

crawl s
may bg

On bat
precau
device

The sg
batch
Figure
so that
soon a
areset

hcy stop bar

Figure 15 — Safeguarding of surface batchers

blternative to all of the above safeguarding methods, the batching area may be enclosed w
uard in accordance with A.3.

hce guard shall be fitted with an interlocked access deor. To enable the batch to be threaded

peed by means of a hold-to-run control or with alimited movement control device. These con
leg- or foot-operated.

Chers referred to in a), b), ¢), d) and e) with’automated transfer of process material between u
ions shall be taken to prevent access-to-the transfer units, including the cutting and threadin
5 and the area traversed by the arm-of-the drive roller, during the transfer operation.

fety requirement may be satisfied by installing a visual or acoustic warning signal to warn
changeover is about to occur, and surrounding the entire batcher unit by a fence guard

16 and A.3). Doors provided in the fence guard shall be interlocked with the changing unit co
the changing operation, cannot be started as long as the door is open or will be interrupte
5 the door is opened< it shall not be possible to restart the changing operation from outside be
control installed.ipside the door has been actuated.
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fabric 6  door, interlocked at present
arrangement of AOPD 7  A-frame
transfer unit for cloth 8  door, unlocked
mobile drive roller 9  batch (finished)
batch in operation

Figure 16 — Safeguarding of automatic'batcher units

Additionally, the fence guard may safeguard the drawing-in and winding-on zone of the batch
that the drive to the batcher is interlocked with the deors. Otherwise, every danger point on
shall be secured effectively in accordance with a),b),*c) and d).

br, provided
the batcher

At a batcher unit with two A-frames when the fénce guard protects the drawing-in and winding-on points,

the interlock on the door of the currently non-operational side may be muted when changing A-frames.

During the change, access to the operating’batcher shall be prevented by one of the following [measures.

1) Using either a fence guard pr:a arrangement of active opto-electronic protective deviges installed
between the two A-frames. The arrangement shall be activated immediately when one of the doors is
opened.

2) Protecting the unit in part by a fence guard and in part by AOPD according to A.2.

3) Equipping the Wwark area with trip devices such as pressure-sensitive mats or floors or pctive opto-
electronic pfotective devices responsive to diffuse reflection (AOPDDR) according t9 5.3.3 and
Table 3, which provide protection equivalent to a fence guard. Where the drawing-in and winding-on
points Of the individual batcher are effectively protected, it is sufficient to activate thg pressure-
sensitive mats or floors or AOPDDR immediately before changing the process material.

4) , Rretecting each danger zone by guards and safety devices (see 5.3.3, and Tables 2 and 3).

For semi-automatic batchers, unlike automatic batchers, safeguarding measures for the transfer
operation are not required, provided that the operator initiates the transfer operation by means of a hold-
to-run control at a position from which he has a complete view of the transfer unit but cannot interfere with
the transfer operation.

Danger points created by the batching operation shall be safeguarded in the same way as those of non-

automated batchers.

For the safety-related part of the control system (see 5.4.2.3) of all batchers, category 3 or 4 according to

ISO 13849-1:1999, Clause 6 shall be selected for interlocking devices of guards and safety de
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6.19 Mangles

Mangles are variously used on dyeing and finishing machines to squeeze the process fabric.

General safety requirements

The safety requirements of 5.7 for escape and rescue of trapped persons shall apply.

Specific hazards

Mechanical_from the mangle bowls (rollers) when they are running, close or apart and when they are b
moved toggther, in particular, drawing-in or trapping, crushing.

Specific rigks

Occasional
leading to high probability of severe injury.

Specific sdfety requirements

a)

b)

d)

One of|the following guards shall be provided to prevent access to the running-bowls:

1) fixed nip guards in accordance with 6.5 c);

2)

One of{the following means shall be provided to hold the mangle bowls apart (e.g. during threading up

1) an|electropneumatic restraint device;

2) a
3) a
When

1) acgess to the bowls prevented by a guard;

2)

3)

Re ardi nn Hr\r\ nn-Fnl- rr\|ﬂ|'r\rl nnr-l- nF Hr\r\ nnnh-nl o nl’nm eataagornn2-aord nnnnrnl T=V-1 |'r\ n-F IQf\ 1QQAO 4
g .7 b A g i

interlocking guards with guard locking unless the access time exceeds the stopping time, in wi
cape interlocking guards without guard locking may be used\(see 5.3.3 and Table 2).

a

operating position;

a

op

eing

access during normal operation and special operation, particularly threading ,up.and clearn

fydraulic restraint device;

Techanical restraint device.
h

e bowls are moving together;.one of the following precautions shall be taken:

hold-to-run contrel-controlling movement of the bowls, provided they can be viewed from

visual or, acoustic warning signal given before the bowls move together and a hand- or f

ing,

hich

~—

the

oot-

erated emergency trip device which can be actuated from both sides (e.g. a trip-wire), provided for
every mangle.

999,

,vuv:ﬂvyvv “TCCOT

Clause 6 shaII be selected for interlocking devices of guards at the drawing-in points of the rollers.

6.20 Pilers and plaiters

Pilers and plaiters are variously used on dyeing and finishing machines to deposit process fabric into the
recipient container or pit.

Hazards

Mechanical, from the traversing mechanism, in particular, crushing, shearing and impact.
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Risks

Occasional access during normal and special operation, leading to low probability of minor to fatal injury.

Safety requirements

Piler or plaiter mechanisms shall be designed so that crush and shear points are eliminated. Where this is not
practicable, guards or safety devices shall be provided (see 5.3.3, Tables 2 and 3). The edges of pilers and
plaiters traversing at a height of less than 2,0 m shall be padded.

6.21-Automatic machines-and equipment

6.21
Aut
ope
magq
ope
equ
Ger

The

6.21

Gug

Ger

The)
app

Spdcific hazards

Med

Specific risks

Inte
sev

.1 General

bmatic textile machines and equipment are those for which control systems are employed to
Fation, without further intervention from the operator, once the start control has been acti
hines may be free-standing or included in a complex installation. Automatic“control can 3
rational sequence of a machine and its integrated equipment located “\permanently in g
pment which is mobile, including handling devices (e.g. piecing devices, @utomatic doffers).
eral safety requirements

safety requirements and/or measures in accordance with Table 9 shall apply.

.2 Automatic guards
rds which can open and close automatically are fitted to automatic machines and equipment.
eral safety requirements

safety requirements given in Table 9 for'automatic machines and equipment (except 6.5 and
y.

hanical, from the moving guards, in particular, crushing, shearing, drawing-in or trapping.

rvention by exposed persons, particularly during special operations, leading to low probability
bre injury.

jovern their
ated. Such
pply to the
itu, and to

6.10) shall

of minor-to-
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Specific sdfety requirements

In addition fo the requirements given in Table 9; one of the following measures shall be taken.

a)

b)

c)

Table 9 — General safety requirements relating to automatic machines
and equipment

Application Reference

All machines:

Electrical equipment in general 54.21and 54.2.2
Electrical control systems 5423
Starting and stopping 5424
Reduction of risks by design 5.3.2
Reduction of risks by safeguarding 5.3.3
— with guards Table 2
— with safety devices Table 3
Fluid power systems and components 545
Devices for special operation 5.5
Escape and rescue of trapped persons 57
Fitting of parts 5.8
Particular machine elements:

Drive and transmission enclosures 6.2
Rollers 6.5
Rotating shafts 6.6
Running wheels 6.7.1
Conveyors 6.10

Guardg shall be made to open or close with a force which can be resisted by the operator without in
This mpy be achieved by limiting.the drive power to the guards (for pressure and force see A.4).

All edges of the guards which could give rise to the identified hazards shall be protected by trip deyi
(e.g. pressure-sensitive Zedges) according to 5.3.3, Table 3 which, when operated, shall stop
movenjent of the guard:

The dgnger zone around the guards shall be protected by safety devices (e.g. pressure-sensitive 1
and flgors, active opto-electronic protective devices, etc.), according to 5.3.3, Table 3, which pre
movenjent'ofithe guards when an exposed person is present.

ury.

ces
the

nats
vent

6.21.3 Mobile machines, handling devices, operational parts

Machines or sections of machines and handling devices which can move from one location to another
automatically, generally along a defined track, or which can rotate, are found in many modern textile mills.
Operational parts thereof move under automatic control.

General safety requirements

The safety requirements given in Table 9 for automatic machines and equipment shall apply.
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Mechanical, in particular, crushing, shearing and impact between moving machines and fixed parts of
adjacent machinery, plant or premises, etc., between moving handling devices or operational parts and
adjacent fixed or moving machine parts, machinery, plant or premises.

Specific risks

Intentional or unintentional access by exposed persons during automatic operation and access during special
operation, leading to high probability of minor-to-severe injury.

Spe

6.21

Ger
The)

Med
defi

a)

b)

ifi fof . I
The machine or handling device or operational parts shall be designed in accordance with 1S 13854; or
the pressure or force caused by the movement of a machine, handling device or opérational parts shall
not exceed the power of an exposed person in its path to resist the movement (see A:4).

Where a) cannot be fulfilled, fence guards or safety devices shall be provided forrmoving machines. Fixed
or movable enclosing guards or safety devices shall be provided for handling devices and|operational
parts to prevent access to the danger zones; or those sides of the machine, handling device or
operational parts facing the direction of travel shall be protected by fullface trip devices (e.g] trip plates,
trip bars, pressure-sensitive edges, AOPD, etc.), according to 5.3.3))Table 3, designed t¢ arrest the
movement of the machine or handling device on contact before injufy can occur.

When a safety device has been operated, the machine, handling. device or operational parts ghall only be
restarted by a deliberate act of the operator. Where the operator cannot view all the danger|zones from
the start control position, restart shall only be possible after the operation of a reset control.

Alternatively, operation of a safety device may cause the direction of motion to reverse, if this in itself
does not create a new hazard.

Where handling devices are reprogrammable;sthey shall be in accordance with of 1ISO 10218:1992,
Clauses 6 and 7.

The instruction handbook shall give details of the clearance required around the mobile machine,
handling devices or operational parts-to-prevent crushing and shearing prints between the mpbile device
and fixed parts of the factory or othér:-machines.

.4 Mobile machines and handling devices which could leave their defined path

eral safety requirements

safety requirements-of 6.21.3 for mobile machines, handling devices and operational parts sh3ll apply.

Spdcific hazards
hanical, innparticular, crushing and impact when a moving machine or moving handling devige leaves its
ned path;.due for example to failure of the control system, excessive speed or inadequate braking.

Spﬁcific risks

Unpredictable collision with exposed persons, leading to high probability of severe injury.

Specific safety requirements

One or the other of the following measures shall be taken.

Stops (buffers) shall be provided at the ends of paths. The stops shall have sufficient absorption
properties to counter the energy/velocity of the machine/handling device.

The defined path (rail) shall be extended beyond the working length to allow the moving machine or
handling device to come to rest following braking or removal of drive power.
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6.21.5 Floor-mounted and overhead rails (tracks)

Floor-mounted rails and overhead rails are part of various textile machines to enable movement around the
machine and the interaction with the machine of doffing, transport and cleaning devices.

Hazards

Mechanical, in particular, tripping over floor-mounted rails and impact from walking into overhead rails/tracks.

Risks

High proba
the rails/tra

Safety requiirements

a)
b) The rai
6.21.6 Ove
Overhead t

Hazards

Mechanical
with susper

Risks

High proba
systems.

Safety reqliirements

The ca
bobbin

a)

Where

ility of moderate injury at all times when access is needed to those areas beneath, or overyw
Cks are located.

Floor-mounted rails shall be recessed in work areas and passageways.

s/tracks shall have permanent high-visibility markings at all possible impaet/tripping points.

rhead transport of process material

ansport of process material takes place in the working area of«various textile machines.

in particular, impact from falling packages of processématerial; and crushing, shearing and im
ded transiting devices and packages.

bility of moderate injury, in particularyto the head, when passing beneath overhead trans

rrying devices shall hold the-process material securely, independent of type and condition of ¢
5, tubes, beams, etc.

the mass of packages is more than 5 kg, and their lower edge, when in the transport systen

more t
2,5m

catchi
be stat

Overh
or prod

an 2 m above the ground, or where the mass is more than 3 kg and their lower edge is more
bbove the greund, either access to the area beneath the transport lines shall be prevente
g devices~shall be installed. These may be mounted on the transport devices themselves or
onary andvinstalled under the line of the track.

frame creel), |t is reqwred to be at a Iower helght in WhICh case

1)

2)
an

3)
op

50

the conveying speed shall not exceed 15 m/min in the lowered section,

d

eration.

hich

pact

port

ANns,

h, is
han
d or
may

ces

-ring

there shall be no dangerous crush or shear points created by the passage of the device or material,

the rail shall rise to provide clearance exceeding 1 850 mm as rapidly as possible after the point of
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6.22 Complex installations
Hazards

Mechanical, from moving parts due to unexpected start-up of the whole line or parts thereof, or from the
absence of guards for the interface between adjoining machines.

Risks

During normal operation when working at the interface between machines, and during special operation when
working on any part of the installation, leading to high probability of severe injury.

Safety requirements
The| installer/manufacturer of the complex installation shall provide a power-supply disconnedting device
(malster isolator) for the entire complex installation and, where necessary, each machine or segtion thereof
sha|l be provided with individual power-supply disconnecting devices, where\ these can be operated
individually. This disconnecting device (master isolator) shall be lockable in the QFF position (see $.4.2.4).

Thel installer shall provide additional guards and safety devices in accordance’with 5.3.3 as necegsary for the
complex installation in its entirety or in the interfaces between any givenamachine and those adjoining it.

All guards and safety devices shall be in position and activated befere it is possible to start the enfire complex
installation for normal operation. Notwithstanding this, it is permitted to have guards and safety dgvices out of

position or inactivated on any constituent machine while it is parposely inoperative and at a standstill, provided
thatlaccess to dangerous parts on adjacent operating machines is prevented.

7 |Verification of the safety requirements and/or measures

Thel| presence, proper application, or operation)of the safety devices and/or measures set out in|this part of
ISO[ 11111 shall be verified using the methads given in Annex C.

Verification of the requirements defined in Clauses 5 and 6 shall be applied to a machine in i{s operating
conflition, but partial dismantling ceuld be necessary for the purpose of some checks.

Where reference is made to other standards, the methods of verification specified in those standards shall
appyy.

Noise emission valueS-shall be determined in accordance with ISO 9902.

8 |Information concerning machine use

8.1| /Signals and warning devices

Signals, warning devices and warning signs shall be provided to inform about the residual risks (see
Clauses 5 and 6), in accordance with ISO 12100-2:2003, 6.3 and 6.4. Safety signs shall be in accordance with
IEC 61310-1.

8.2 Instruction handbook

The instruction handbook shall be compiled in accordance with 1SO 12100-2:2003, 6.5 and electrical
instructions shall be in accordance with 5.4.2.1 and 5.4.2.2 of this part of ISO 11111.

Noise emission values shall be declared in accordance with ISO 9902.

The manufacturer shall recommend the wearing of hearing protectors.
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The information for use shall include all elements of information identified in the safety requirements and/or
measures. This shall include the elements of training necessary to implement safe working practices correctly.

The manufacturer shall provide information to the effect that
a) the machines are to be operated by skilled persons, adequately trained,
b) the machines are to be used with adequate workplace lighting according to EN 12464-1,

c) components are to be kept in good repair, and

d) operatgrs are to wear hearing protectors, if necessary.

8.3 Marking

The minimym markings of the machine shall include

a) name and address of the manufacturer,

b) mandatory marking?),

c) year offconstruction,

d) designation of series or type, if any,

e) serial dr identification number, if any, and

f) rating ipformation (mandatory for electrotechnical products:*voltage, frequency, power etc.).
For marking of control equipment, see Table 5.

For graphicpl symbols, see ISO 5232 and IEC 61310-1.

1) For machines and their related products intended to be put on the market in EEA, CE marking as defined in the
European applicable directive(s), e.g. Machinery, Low voltage, Explosive atmosphere, Gas appliances.
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Annex A
(normative)

Specifications

A.1 Crawl speed and reduced running speed

Crapl speed (see 3.3) and reduced running speed (see 3.4) are means of reducing risks in_comb
the measures given in 5.5. They are limited by the values given in Tables A.1 and A.2, respectively.
Table A.1 — Crawl speed
Application Max. speed Max. stopping distance

m/min mm

General 2 100

Exceptions

Gill boxes 10 250

High draft finishers 10 250

Beaming of sectional warping 20 220

Beam warping 20 200

Beaming 20 220

Sizing 5 100

Circular knitting with rotating cam-boxes 6 100

Flat bed knitting machines 6 100

Flat bed circular knitting machines 6 100

Dyeing and finishing machines:

< 50 m/min nermal speed 5 100

> 50 m/min_normal speed 15 100

Table A.2 — Reduced running speed
Application Max. speed Max. stopping distance

m/min mm

General Not constrained 100

Exception

Dyeing and finishing machines:

> 50 m/min normal speed Not constrained 200

A.2 Active opto-electronic protective devices (AOPD)

ination with

Where AOPD are used to prevent entering a dangerous area, two beams shall be provided, set on two levels

at heights of 400 mm and 900 mm, respectively.
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A.3 Fence guard

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 1 800 mm and the clearance between the
lower edge of the fence guard and the floor shall not exceed 180 mm in order to reduce the possibility of

unauthorize

d access.

Where doors are provided to permit access through the fence guard, they shall be interlocked. Where the
stopping time exceeds the access time, guard locking shall be provided.

The machi
restart by a
zones can |

Alternatively,

machine bsg

system of these trip devices shall have the same category as the safety-related system for the'fence guard.

Doors shall

If two or m
independen

If a risk an
control sha
shall only b

A.4 Pres

No guard o
0,5 N/mm?
are involveq

sure and force tolerable by the operator

y unauthorlzed person a reset control shaII be prowded near the door(s), from WhICh all da
be observed. Restart shall not be possible until the reset control has been actuated.

trip devices such as pressure-sensitive mats or floors or AOPD may be used to.prevent
ing restarted as long as persons are within the fence guard. The safety-related part of the co

be designed so that they can be opened from the inside.

ore doors are provided for access through the fence guard, each door shall be fitted with
t reset control. The machine shall only be restarted when all resets @re clear.

blysis (according to 1ISO 14121) indicates that severe injuri€s ‘are to be expected, then the r
| be provided with independent locking means for each Operator inside the guard. The mac
b restarted when each operator has actuated his reset.

safety device is necessary when pressuré to which an operator can be exposed does not exd
and the force to which he can be exposed does not exceed 150 N, provided that no sharp ed
(see EN 953). Where there are sharp-edges, guards or safety devices shall be provided.

an

bset
hine

eed
ges
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Annex B
(normative)

Surface temperatures

To prevent burns by unintentional touching and without restriction of movement (contact period 0,5 s), the
surface temperatures shown in Table B.1 shall not be exceeded.

Table B.1 — Limits of surface temperature for a contact time 0,5 s

Specifications Temperatiire 2

Material Coating | Thickness max.
um °C
Uncoated metal — 73
50 86
Lacquer 100 95

150 104

Coated metal FRoi:)s/:anige 400 107
Enamel 160 79

Powder 00 o

90 84

Ceramics, stone, glasslike substances — 90
Plastics — 99
Wood — 155

@  Values extracted from EN 563:1994+AC:1994+A1:1999.

2) Rilsan® is an example of a suitable product available commercially. This information is given for the convenience of
users of this part of ISO 11111 and does not constitute an endorsement by ISO of this product.
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To prevent burns by intended contact, the surface temperatures shown in Table B.2 shall not be exceeded.

Table B.2 — Limits of surface temperature for extended contact time

Temperature?
Contact time Material max.
°C
Uncoated metal 58
Coated metal 60
%S Ceramics, giass, stone 70
Plastics 74
Wood 93
Uncoated metal 55
Coated metal 55
10s Ceramics, glass, stone 66
Plastics 7
Wood 89
Uncoated metal 51
Coated metal 51
1 min Ceramics, glass, stone 56
Plastics 60
Wood 60
Uncoated metal 48
Coated metal 48
10 min Ceramics,glass, stone 48
Plastics 48
Wood 48

2 Values(extracted from EN 563:1994+AC:1994+A1:1999.
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