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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

The main task of technical committees is to prepare International Standards. Draftyinternationpl Standards
adopjed by the technical committees are circulated to the member bodies fer voting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

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

ISO 12649 was prepared by Technical Committee ISO/TC 130, Graphic technology.

© 1SO 2004 - All rights reserved \
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Introduction

During the development of this International Standard, existing relevant standards of other countries were
taken into consideration. An effort has been made to harmonize the requirements of all countries, recognizing
that national standards or laws may dictate national requirements. In cases where it was known that there is a
national requirement that differs from this International Standard, that has been noted.

This Internatjonal Standard was developed to harmonize three U.S. safety standards:
— ANSI B@5.2, Safety standard — Binding and finishing systems,
— ANSI Bg5.3 Safety standard — Guillotine cutters, mill trimmers, and integral handling equipment,

— ANSI Bg5.4, Safety standard — Three-knife trimmers, including rotary, and single- and multipletknife
trimmersg;

and three European standards:

— prEN 10[10-1, Safety of machinery — Safety requirements for the désign and construction of printing and
paper cqnverting machinery — Part 1: Common requirements,

— EN101Q-3, Safety of machinery — Safety requirements for the design and construction of printing and
paper cqnverting machinery — Part 3: Cutting machines,

— EN101Q-4, Safety of machinery — Safety requirements for the design and construction of printing and
paper cqnverting machinery — Part 4. Bookbinding, paper converting and paper finishing machines.

vi © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=cb8d2c83167321801f3076fdef11d259

INTERNATIONAL STANDARD

ISO 12649:2004(E)

Graphic technology — Safety requirements for binding and

fini

shing systems and equipment

1 3

This
finish

This
conv

It maly also be applied to processes for preparing substrate for the printing process.

It ad

areas:
— 1nechanical;

— glectrical;

PR q
4

— grgonomics;

— noise;

Scope

International Standard provides safety specifications for the design and constru¢tion of
ing equipment operated in a system configuration or in stand-alone mode.

nternational Standard provides safety requirements for the design and construction of equip|

prt printed or blank substrates into cut, folded, collated, assembled, bound;or otherwise finis

fresses recognized hazards specific to binding and finishing equipment and systems in

lipping, tripping, falling;

diation;

re and explosion;

binding and

ment used to
hed product.

the following

ear following

ration, or in

— thermal;

— émissions.

This |nternational’Standard applies to new machines manufactured after December 31 of the y
the year of issue’ of this International Standard.

Equié_mer_n coyered by this llnternational Standa_\rd may be used in a stand-alone c_onfigu
com

limite

d to, the combinations of the machines noted in Clause 4.

2 Normative references

but are not

The following referenced documents are 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 (including any amendments) applies.

ISO 8031, Rubber and plastic hoses and hose assemblies — Determination of electrical resistance

ISO 11553, Safety of machinery — Laser processing machines — Safety requirements

© IS0

2004 — All rights reserved


https://standardsiso.com/api/?name=cb8d2c83167321801f3076fdef11d259

ISO 12649:2004(E)

ISO/TR 11688-1, Acoustics — Recommended practice for the design of low-noise machinery and
equipment — Part 1: Planning

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

terminology,

methodology

ISO 12100-2:2003, Safety of machinery — Basic concepts, general principles for design — Part 2: Technical

principles

ISO 12648:2003, Graphic technology — Safety requirements for printing press systems

ey

ISO 13849-1
principles for

ISO 13850, ¢
ISO 13851,

ISO 13852:1
upper limbs

ISO 13854, ¢

ISO 13855, §
parts of the H

ISO 13856-1

41000 Qofat £ /A H Qofod latacl ey £ rs /] £ D 4 ol
rIII,  odaiCly —Ur11aclrinicty = oaiCly=TCiatCcu —uarts —Ur CUIMTUr —SyoSterits — T a r.—

design

TT

bafety of machinery — Emergency stop — Principles for design

DI6, Safety of machinery — Safety distances to prevent danger zones being reached b

bafety of machinery — Minimum gaps to avoid crushing of parts of the human body

bafety of machinery — Positioning of protective equipment with respect to the approach speeé
uman body

Safety of machinery — Pressure-sensitive protective’ devices — Part 1: General principlé

the design amd testing of pressure-sensitive mats and pressure-sensitive floors

1ISO 14119:1
and selectior

1ISO 14120,
and movablé

1ISO 14122-1
means of ac

ISO 14122-2
and gangway

ISO 14122-3
and guard-rg

ISO 14123-1

DO8, Safety of machinery — Interlocking devices associated with guards — Principles for d
bafety of machinery — Guards — General requirements for the design and construction off
guards

Safety of machinery — Permanent means of access to machinery — Part 1: Choice of a
bess between two levels

Safety of machinefy~— Permanent means of access to machinery — Part 2: Working plat
S

Safety of machinery — Permanent means of access to machinery — Part 3: Stairs, stepla
iIs

machinery —

bafety of machinery — Two-hand control devices — Functional aspects and design principle$

neral

y the

ds of

bs for

esign

fixed

fixed

forms

fders

Safety of machinery — Reduction of risks to health from hazardous substances emitt¢d by

Part 1: Principles and specifications for machinery manufacturers

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

ISO 15847:—1), Graphic technology — Graphical symbols for printing press systems and finishing systems,
including related auxiliary equipment

1) To be published.
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IEC 60079-1, Electrical apparatus for explosive gas atmospheres — Part 1: Flameproof enclosures “d”

IEC 60079-2, Electrical apparatus for explosive gas atmospheres — Part 2: Pressurized enclosures

IEC 60079-5, Electrical apparatus for explosive gas atmospheres — Part 5: Powder filling “q”

IEC 60079-6, Electrical apparatus for explosive gas atmospheres — Part 6: Oil-immersion

I

o

IEC 60079-7, Electrical apparatus for explosive gas atmospheres — Part 7: Increased safety “e”

IEC 60079-11, Electrical apparatus for explosive gas atmospheres — Part 11: Intrinsic safety “I”

IEC ¢
haza

IEC ¢
IEC ¢
IEC ¢

IEC ¢
elem

IEC 6
Part

IEC ¢
audit

IEC ¢

IEC 6
and {

IEC ¢
for e

EN 5
temp

EN 1
meth

EN 1

0079-14, Electrical apparatus for explosive gas atmospheres — Part 14: Electrical\in
rdous areas (other than mines)

0079-18, Electrical apparatus for explosive gas atmospheres — Part 18: Encapsulation “m”
0204-1:2000, Safety of machinery — Electrical equipment of machines — Part’1: General r{
0825-1, Safety of laser products — Part 1: Equipment classification, requirements and user

0947-5-1, Low-voltage switchgear and controlgear — Part 5-1., Control circuit devices 4
bnts — Electromechanical control circuit devices

1010-1, Safety requirements for electrical equipment for.measurement, control, and labo
/- General requirements

1310-1, Safety of machinery — Indication, marking and actuation — Part 1. Requiremer
Dry and tactile signals

1310-2, Safety of machinery — Indication,\marking and actuation — Part 2. Requirements f

1496-1, Safety of machinery — Eléctro-sensitive protective equipment — Part 1: General
psts

1496-2, Safety of machinery s~ Electro-sensitive protective equipment — Part 2: Particular
Jjuipment using active opto-electronic protective devices (AOPDs)

63, Safety of machinery — Temperatures of touchable surfaces — Ergonomics data
erature limit valuesfor hot surfaces

127-1, ExpleSive atmosphere — Explosion prevention and protection — Part 1: Basic g
pdology

639¢ Dryers and ovens, in which flammable substances are released — Safety requirements

I}

D

Ktallations in

quirements
S guide

nd switching

ratory use —

ts for visual,

Dr marking

requirements

requirements

to establish

oncepts and

EN 1

00-2, Sarely of machinery — Fressure sensitive protective devices — Fart 2: General prin

design and testing of pressure sensitive edges and pressure sensitive bars

ciples for the

EN 12198-1:2000, Safety of machinery — Assessment and reduction of risks arising from radiation emitted by
machinery — Part 1: General principles

EN 13023, Noise measurement methods for printing, paper converting, paper making machines and auxiliary
equipment —Accuracy grades 2 and 3
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3 Terms

and definitions

For the purposes of this International Standard, the terms and definitions given in ISO 13849-1:1999 and the
following apply.

3.1
actuator

part of the actuating system to which an external actuating force is applied

[IEV 441-15-
NOTE1 T
NOTE2 TH

NOTE3  Sg

3.2

22](39]

) ’ ’ ) )

ere are some actuating means that do not require an external actuating force, but only an action.

e also machine actuator (3.48)

anti-repeat device

mechanical
activation or

3.3
armed cond
machine sta
NOTE Zd
3.4
audible alar
horn, bell or
3.5

br electromechanical mechanism to ensure that only one cutting cycle-occurs for each m
putomatic cut if the primary stopping system or single-cycle device3.83) fails

tion
s in which machine motion can be automatically initiated
ro speed (3.92) can be considered to be an armed conditjon.

m
bther distinctive audible warning device which sounds to indicate impending machine motion

authorized person

person ident

NOTE TH
Zone; proper g
application of
consequences

3.6
automatic ¢
programmed

fied by plant management as having special training or designated to act in specified situatia

e specified situations can inelude special tasks to be performed; the function of the adjustments in thg
peration of adjustments and-eontrols; all types of hazards in the area where the task is to be performe
equivalent, alternative- protection to perform the task; improper actions that can cause injury; ar
of those improper actions.

Ltting sequience
succession of clamping operations and/or cutting movements that is initiated by the operatg

proceeds to a specified point without further intervention by the operator

anual

ns
work

d; the
d the

r and

3.7

back roundi

ng and pressing machine

apparatus for processing book signatures, i.e. for rounding the spine and the trimmed front edge of book
signatures and compressing the resulting signatures

3.8
backgauge

movable device (automatic or manual) on a guillotine cutter, positioned square to the cutting table, and which
is used to stop the stack of material to be cut when the material is pushed into the opening under the cutting

blade by the

3.9

operator, and to determine the dimensions of the cut

backgauge drive

mechanism t

o position the backgauge (3.8) prior to the initiation of the cut

© ISO 2004 — All rights reserved
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back
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lining and head banding machines

equipment for the automatic production of hard cover books where the binding together of the signatures is
rounded or flat, with glue, gauze, or paper

3.11

barrier guard

distance guard
guard (3.35) that reduces or prevents physical access to a hazard zone by closing off access to an area
containing one or more hazards

EXAM

3.12

binding and finishing system

combk
finish
wrap

3.13

book
(hard
hard-

3.14
book
press

3.15
book
powe

3.16
casir

(hard
of the

3.17
cate
unc
stopp

[IEC

3.18

1P| E A _pnarimatar fanca ar tiinnal ~yiard
PRt rTeRce-Ortorergudrar

ination of machines functioning in an integrated configuration to turn an incompleteZprinted
ed product by means of one or more processes, such as cutting, folding, (binding, stitg
hing, etc.

cover crease forming machine
-cover bookbinding) apparatus for creating, under heat and pressure; a permanent bend in t
cover book, then pressing the entire cover surface

press
used for flattening books after binding

signature press
r-operated press used for flattening book signatures, which are fed and aligned manually

g-in machine
-cover bookbinding) apparatus, for gluing the end papers of the book signatures to the inte
book cover

ory 0 stop
ntrolled stop
ing by immediatejrémoval of power to the machine actuators (3.48)

50204-1:2000]

power when the stop is achieved

[IEC 60204-1:2000]

3.19

category 2 stop
controlled stop with power left available to the machine actuators (3.48)

[IEC 60204-1:2000]

3.20
clam

P

device using pressure to secure product so that it does not move during an operation

© IS0

2004 — All rights reserved
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3.21
clamp drive

mechanism by which the clamp(s) (3.20) of the paper cutter is/are forced against the material to be cut

3.22
coater

finishing machine that applies a predetermined thickness of a liquid substance (for example glue, varnish, ink)
on substrates made of paper or a similar material

3.23

counter-stacker

machine for
at 180°

3.24

cutting cycle

(for machine
when the kni

3.25

cutting cycle

(for machine
high-pressur
after a single

3.26

cutting zone

three-dimens
entire cuttin

ctaonleina
oKy

flate bhoanlia oo —ginac Ay Ao onanAre o s h thaot than o
T

Heoncoivun lavna
o, POURS ooz S O TICWopapCro oot tat oottt ooTveTay T

Ot '.li

s with (a) manually driven clamp(s) (3.20)) programmed succession of operations that b
fe drive is activated and ends when the knife returns to its retracted position

5 with (a) power-driven clamp(s) (3.20)) programmed succession, of‘operations that begins
e clamping is initiated and ends when the knife(s) and clamp(s)yeturn to their retracted pos
clamp/knife stroke

ional space through which any part of the knife(s) and/or clamp(s) (3.20) travel(s) durin
h cycle (3.24, 3.25)

3.27

drive

mechanism, [divided into the following two generaleategories, which causes a machine or any of its eler

to move:

— drives wjth no stored energy, which inglude, but are not limited to, direct-motor drives;

— drives Having stored energy, which” include, but are not limited to, motor-flywheel-clutch drives
hydrauli¢-pneumatic drives

3.28

electrical hizard

source of pofential injury.or.death from electric shock or burn

[adapted fror]

3.29

n ISO_12400-1:2003]

electro-sensitiveprotectivedevice

ESPD

S are

£gins

when
tions

g the

nents

and

apparatus that detects the presence of a person or part of a person or object in a defined area, using any

detection me

3.30

ans including, but not limited to, photoelectric, light screen, ultrasonic, etc.

emergency stop device
manually actuated control used to initiate an emergency stop function (3.31)

[adapted from ISO 13850:1996]

© ISO 2004 — All rights reserved
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3.31

emergency stop function

mechanism activated by a single human motion and intended to halt machine activity in order to avoid injury to
persons, damage to machinery or damage to work in progress

3.32

fixed guard

guard (3.35) that is securely affixed by fasteners that require a tool(s) to remove in order to gain access to an
area with a significant hazard

machine for stitching folded sheets of paper, during the operation of which individual foldedl sheets are
ort chain for

ring machine
appafatus that assembles sheets or folded sheets in a binding line

guargd
physical barrier that restricts access to a significant hazard

3.36
guillptine cutter
powdr-driven machine having a single knife which is used.primarily to cut paper products, stacks of paper, or
otherfsubstrates as specified by the manufacturer

NOTH This definition includes equipment classifiedas-mill trimmers.

3.37
hazard zone
any grea within and/or around machinery in'which a person is exposed to risk of injury or damage| to health

[adapted from ISO 12100-1:2003]

3.38
highipressure clamping
operation of clamps (3.20)/with a dynamic force in excess of 300 N for machines up to and including 1,6 m in
widt?—], or 500 N for machines greater than 1,6 m in width, when measured at 75 % of the clamp ppening (e.g.
with fhe clamp at 25 % of its maximum travel distance measured from the retracted position)

NOTH Thel75'% requirement is to ensure the measurement is made at the position that approximated the size of an
operafor's hand:

3.39
hold-to-rurmrcontrot
control that starts and maintains machine motion only as long as the control is activated

3.40

inch

jog

(operation of machinery) machine motion requiring maintained activation engagement of a hold-to-run control
and which will continue until the control is released or until a pre-determined displacement (limited inch) has
been reached

3.4

inch speed
how fast the machine is operating while in inch (3.40) mode

© 1SO 2004 - All rights reserved 7
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3.42

infrequently used workplace
area in which an activity is carried out, such as observation, make-ready, jam clearing, minor servicing,
crossing inserting hoppers or conveyer belts, etc., that is routine, repetitive, integral to (but not necessarily
during) production, and done only on an occasional basis

3.43

in-running nip
area created either by two rotating components that are rotating inward, or by one component rotating toward
an adjacent surface (see Figure 1)

s

a) Twoco
rotating rolls

3.44

8\/

inter- b)

inserting machine

apparatus th
printed prody

3.45
knife drive

mechanism by which the knife of the guilletine is forced through the material to be cut

3.46
laminator
paper finishir
material

3.47

low-pressur
(for maching]
300 N for m

e clamping

Two rolls

rotating in the same
direction at different
speeds

©

c) Two rolls d)
rotating in the same
direction, but with
different surface
properties (friction)

Figure 1 — In-running-nips

One rotating

roll and an adjacent
fixed object

e)

) 1 R @
O@ @'ﬁ (D&

Belt, chain ¢

web which is dri
or being driven |

roll

at inserts printed matter such as leaflets(and magazines at a predetermined position in
cts, such as newspapers or magazines

g machine that applies a solid material (e.g. foil, paper) on a substrate made of paper or a s

s with¢a power-driven clamp(s)) operation of clamps (3.20) at a dynamic force not exce
hchines up to and including 1,6 m in width, or 500 N force dynamic for machines greater

—

ing,
Yy, a

other

milar

bding
than

1,6 m in wid

NOTE
operator's han

3.48

d.

machine actuator
power mechanism used to effect motion of a machine

[1SO 13850:1996]
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measured from the retracted position)

ravel

The 75 % requirement is to ensure the measurement is made at the position that approximates the size of an
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3.49
maintained-contact control
control that remains in an open or closed state after its activation

3.50

maintenance

operation(s) required to assure that the machine remains in acceptable operating condition and that is/are
usually performed when the machine is not available for production

NOTE Maintenance (for example, repairing or replacing broken, worn or damaged parts; performing lubrication;
preventive servicing; etc.) is normally performed by qualified maintenance personnel, or operators, who have been trained
about_the types of hazards in the area in which their tasks are to be performed and about how these hazards can be
avoided. Such maintenance is generally performed with energy isolated, when possible.

3.51
mandial clamping
operation of clamps (3.20) in which the dynamic and static forces and motion ©of‘the clamp are directly
supplied by the operator

3.52
mandial control device
mechanism comprising part of the actuating system to which a manual action is applied

[Adapted from IEV 441-15-22](39]

3.53
mechanical hazard
sourge of potential injury to a person created by motion.of machinery, components or material {for example,
crushiing and shearing points; trapping points; in-runnifig nips; cutting, punching and impact points)

EXAMPLES Gear, chain and worm drives; V-belt, flat belt, cord and rope drives; pulling and supporting elements on
continquous conveyors; spoke wheels and fly wheels;’shafts and shaft ends; rollers; slides; push rods and similar parts,
tools gnd clamping devices.

3.54
mechanical hazard point
location of a mechanical hazard on a machine where a person can be injured by parts of a machine or by
machline movement, such as(tools of machines or parts thereof, work pieces or parts thereof,| or materials
being processed

3.55
momentary contact.control
contrpl that is opened or closed only during its actuation

3.56
motipn control
contrplthat initiates machine movement or movement at zero speed (3.92), or places the m1achine in the
armed condition (3-3)

3.57

motion control station

device station that contains at least an emergency stop control and which may contain a motion-initiation
control

3.58

motion zone

area defined by any machine component, or group of machine components, which is driven directly by the
binding and finishing system drive motor(s) or indirectly by other means

© 1SO 2004 - All rights reserved 9
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3.59

movable control station
control station that is permanently wired to the equipment, but which can be moved within a range limited by

the length of

3.60

the attached cable

movable guard

guard (3.35)

3.61
nip guard

that does not require a tool to move or remove it to gain access to a significant hazard

guard (3.35)(

EXAMPLES

3.62

non-motion
area defineq
configuration
NOTE A
3.63

non-operati
apparatus co

3.64
normal oper
usual functig
adjusting and

3.65

operating po¢sition

location whe
drive motor(s

3.66

operational
apparatus th
non-motion 7

Nip bar, finger bar, finger guard.

zone
by any machine component, or group of machine components, which; due to sy
, is not driven by the drive motor(s) of the binding and/or finishing system; or by the web

freestanding (not machine-mounted) console is considered to be a non-motien zone.

bnal machine
nfigured for functions other than delivering products, such as make-ready or wash-up

ation
ning and conditions that exist during set-up;imake-ready, production and minor serv
cleaning performed by operators, but not including maintenance (3.50) operations

‘e normal functions (make-ready and"other routine, repetitive tasks) requiring control of the
) are performed

machine
at is configured to deliver product, is composed of at least one motion zone, and may in
ones

stem

icing,

main

clude

3.67

paper drill

machine usef to drill‘heles into piles of paper

3.68

paper emboksing machine

machine for finishing paper surfaces by using cylinders to press a design, etc., in relief into the paper
3.69

paper finishing machine

apparatus used for applying liquid or solid coating material on a substrate made of paper or a similar material
3.70

perfect binder

machine for the automatic production of brochures (soft-cover) or book signatures (hard-cover) where
gathered folded sheets or single sheets are bound to form book or brochure signatures by applying glue on
the pre-processed book back, and where book or brochure signatures are inserted into covers by gluing the

cover on the

10

back and/or sides
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3.7

personnel warning lights

red and green lights used to indicate the ready, running and safe conditions of the machine relative to
personnel safety

NOTE These lights are not the same as machine status lights (3.85).

3.72
portable control station
control station that can be disconnected from one location, moved to another location and be reconnected

3.73
posiiive mechanical action
linkage of one component with another component such that movement of the former inevitably compels
movegment of the latter, either by direct contact or by a rigid connection

NOTH 1 This definition also applies to a component that prevents any movement of anotherycomponent|by virtue of its
presepce.

NOTH 2  When the movement of one mechanical component simply allows anothér,component to move|freely (e.g. by
gravity, spring force, etc.), there is no positive mechanical action of the former compofient on the latter.

3.74
posifive opening
contgct separation as the direct result of a specified movement of the actuator (3.1) through|non-resilient
mempers, e.g. those not dependent on springs

3.75
programmable system
appafatus which a machine operator can use to enter and record various data and functions, including cutting
dimefpsions, auxiliary operations and, if so equipped, automatic cut sequences, and which, on command, will
step the machine through the functions recorded-in a specific programmed sequence

NOTH The system might be capable of'stering one or more job sequences in its memory.

3.76
raised workplaces
areag where functions are regularly performed, and are at least 0,5 m above access level

3.77
ready condition
statug of a machine)inwhich motion can be initiated by the operator

3.78
remdte control
conngction to the control station of a machine by use of an external communication link

3.79

routine and regular access

repetitive access to a hazard point that is required for manual feeding of a machine during normal production
activity

3.80

safe condition

machine status in which movement of the main drive motor(s) (prime mover) of the motion zone is prevented,
which may apply to the entire machine or to one or more motion zones, and which exists only when one or
more stop/safe or emergency stop pushbuttons is/are latched in the depressed position

© 1SO 2004 — Al rights reserved 1
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3.81
sheet-folding machine
apparatus to cut, perforate and/or crease single or multiple folds in single sheets of paper

3.82
significant hazard
potential source of severe or disabling injury or death

3.83
single-cycle device
mechanism that ensures that only one cutting cycle occurs for each manual activation or automatic cut

NOTE See anti-repeat device (3.2).

3.84
smooth roller
cylinder
elongated sdlid body with a circular cross-section having a smooth surface; i.e. with grooves or elevatio
more than 4 mm deep and with circumferential slots no more than 8 mm wide with ng"sharp or cutting ¢
(see Figure 2)

Dimensions in millin

Figure 2 — Smooth roller/cylinder

3.85
status lights
lights that indicate machine status or machine process condition

NOTE These are not the same @s,personnel warning lights (3.71).
3.86
stored energy

potential en

3.87
tool

NS no
dges

netres

implement, such-as-akeyorwrenchdesigned-tooperateafastene

NOTE An improvised implement such as a coin or fingernail file is not considered to be a tool.
3.88
trip nip bar

movable protective bar located at an in-running nip which, when pushed, activates the interlocked safety

system of the machine

3.89
two-hand control

safety device that consists of two manual control devices that must be operated simultaneously by a single

operator to initiate potentially hazardous machine motion
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ing period

time interval during which machine motion is prevented and a warning is given to personnel that machine
motion is about to occur

3.91

wireless control
transmission of commands and signals between a machine-control system and the motion-control station(s)
using means other than a physical connection

3.92

zero
cond
and

NOTH

4 |

Equiy
comh
inten
but a

speed
tion of machine movement in which the drive control system is actively holding the machine
vhile machine movement is not discernible, machine movement can be initiated withoutwarn

Zero speed can be considered to be an armed condition (3.3).

Fquipment subject to requirements

ment covered by this International Standard may be used in-~a stand-alone configu
ination with other machines affected by an integrated controlsystem. This International
Hed to apply to a wider range of equipment used in the binding. and finishing process. These
e not limited to, the combinations of the machines noted in the following list:

—

—

—

—

ddressing equipment;

ttaching machines;

ook presses (press for pressing books after-binding);
ook stackers;

undle presses (to compress bundles of product);
undle wrappers;

undling machines (strappers);

ase makers;

asing-in machines;

onveyors;

ounter-stackers;

at a position
ing

ration, or in
Standard is
may include

— cutters and trimmers;

— depalletizers;

— die cutters;

— drilling and sewing machines;

— embossers;

— foil stampers;

— folders;

© IS0
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— gathering machines;
— gripper conveyors;

— qguillotine cutters;

— imprinting equipment;
— inserters, card feeders;

— laminators;

— mailing $ystems;

— numberihg equipment;

— off-line goaters;

— onserterp, attaching machines;

— overcover/protective wrapper gluers;

— palletized product wrappers;

— perfect jinders;

— pocket drinters;

— polywrappers;

— robotics|(e.g. automatic guided vehicles);
— rotary trimmers, slitters;

— scoring ¢quipment;

— side glugrs;

— stamperp;
— stitchingfsewing machines (é.g. gang stitchers, saddle stitchers);

— stream feeders.

5 Guardjng ofsignificant hazards

5.1 General

Guarding, consistent with operation of the machine, shall be provided in those areas where it is recognized
that operators are exposed to significant hazards. Exposure to significant hazards is not considered to exist if,
during normal operation, the distance to the hazard complies with those specified in ISO 13852:1996.
Machinery shall be designed according to the principles of ISO 12100-1 and ISO 12100-2:2003 for hazards
that are relevant, but not significant, and which are not covered by this International Standard.

Significant hazards (for example crushing, cutting, shearing, pinching, hot surfaces, explosion, etc.) vary from
machine to machine. It is important that each machine be evaluated to determine what hazards might exist
and that shall be guarded.

Machines should be designed to allow normal production operations such as make-ready, wash-up, operator-
performed maintenance or troubleshooting without machine motion. Where machine motion is required to

14 © 1SO 2004 — All rights reserved
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perform these functions, guards and safety devices shall provide protection against hazards. These
operations shall be carried out using a hold-to-run device as specified in 5.5.1.2 or 5.6.

Where moving components or product flow require surveillance, equipment shall be designed to allow the
needed visibility and to allow adjustments, if needed, to equipment operation with the guards remaining closed.

EXAMPLES A transparent guard or remote viewing system.
5.2 Guards

5.2.1 _Types of guards

For tll\e purpose of this International Standard, there are two types of guards, fixed and movable.

Guarfs that do not have to be opened frequently shall be interlocked or shall be fixed, inrsuch a yay that their
remopal necessitates the use of a tool, such as a key or wrench, designed to operate a‘fastener.

NOTH 1 An improvised tool, such as a coin or fingernail file, is not considered jto be a tool in the gontext of this
International Standard.

All mpvable guards shall be interlocked in accordance with 5.5.
Guarfs that are designed to be opened, removed, and/or moved. ateast once per working shift (on average)

during normal operation, for make-ready (set-up) operations, or.to'permit access to a hazardous|area, with or
without the use of a tool, shall be interlocked.

NOTH 2 A typical shiftis 8 h.
Guarfs and doors may be removed for set-up and for other purposes such as

— 1o supply the material to be processed;

— o change the format;

— fp change tools;

— for make-ready.

The ipterlock system shall-gperate as described in 5.5.1.

When the interlocked guard is open, one of the measures set out in 5.6 shall become effective.

Whefe production processes need to be watched, guards shall be designed to ensure sufficient sibility of the
functlonal process and not to impair vision by reflections.

EXAMRLES Mesh-type guards painted in matte black, placement of lighting behind the guard, etc.

Guards shall not create any additional significant hazards to personnel and shall satisfy the requirements of
ISO 14120.

5.21.1  Automatic travel of movable guards
Automatic travel of movable guards shall not create any significant mechanical hazards.

This can be achieved, for example, by limiting the force of the guard movement. The following guidelines are
suggested:

a) 50 N or less where the likely contact surface of the guard is a blunt edge or projection and there is no risk
of cutting or stabbing injuries;

© 1SO 2004 — Al rights reserved 15


https://standardsiso.com/api/?name=cb8d2c83167321801f3076fdef11d259

ISO 12649:2004(E)

b) 150 N or less where the likely contact surface of the guard is a plane such that there is no risk of a

crushing

injury.

Higher values may be chosen based upon risk analysis.

5.2.1.2 Protection against gravity falls of guards

Guards that can be opened shall be safeguarded against gravity falls if such a fall creates a risk of injury. The

following are

examples of means that may be used for safeguarding:

— devices for balancing the mass;

— pneumalic springs;

— devices which automatically hold the parts open;

— power-d
the posi{

— ensuring
rotation

Springs use(
spring or mq

permanent deformation, even after extensive use.

5.2.2 Guargd distances and gaps

The safety d
between the

distances shall be as specified in ISO 13852:1996.

The design 4
reaching up,

The safety d

fiven worm gear drives actuated by hold-to-run controls if the hazard points candbe observed

ion where the hold-to-run control is actuated;
that the centre of gravity of the guard in the open position is sufficiently far behind the a

o prevent closing.

vement of the guard. Compression-type springs are preferred. Springs shall not displa

stance between the guard and the in-running nip*is measured from that point where the dis
rotating surfaces, or the rotating surface and-a fixed surface, is 10 mm (see Figure 3). §

nd construction of the barrier guard:shall ensure that personnel cannot encounter the hazg
over, under, around or through the barrier guard.
stance for guide rollers shall-be:120 mm, as specified in ISO 13854.

Dimensions in millin

from

Xis of

for balancing the mass shall be designed such that no hazard shall result from failure ¢f the

any

ance
afety

rd by

hetres

16

Figure 3 — Measuring safety distance at in-running nips
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Reaching upwards

If there is a low risk (as determined by risk assessment) from the hazard zone when reaching upward, then
the height of the hazard zone shall be 2 500 mm or more, as specified by ISO 13852:1996. Otherwise,

a) either the height of the hazard zone shall be 2 700 mm or more,

or

b) other safety measures shall be used.

NOTL'_ rUI fufthcl ;IIfUIIIIat;UII \UJ B} I;D:\ GDOCDOIIIUIIt, oCT :SO 14121[’2;1

5.2.2]2 Reaching over protective structures

If there is a low risk (as determined by risk assessment) from a hazard zone when reaching ove

strucfure, the horizontal distance to the hazard zone as specified in ISO 13852:1996, Table 1, s

as mjnimum values. There shall be no interpolation of the values specified in that.table. Therefg

known height of the hazard zone (a), height of the protective structure (b), or.horizontal distance

zone|(c) is between two values in ISO 13852:1996, Table 1, the value used-shall be that which

highar level of safety.

If thefe is a high risk (as determined by risk assessment) from a hazard zone when reaching ove

strucjure, the horizontal distance to the hazard zone as specifiedin 1ISO 13852:1996, Table 2, s

as mjnimum values. There shall be no interpolation of the values specified in that table. Therefg

known height of the hazard zone (a), height of the protective structure (b), or horizontal distance

zone|(c) is between two values in ISO 13852:1996, Table 2, the value used shall be that which

highgr level of safety.

5.2.3] Guard openings

Guarf openings shall comply with the requirements of ISO 13852:1996. For guarding in-running

accessible while a movable guard is open;.see 5.4.

5.3 |In-running (in-going) nips

Hazards from in-running nips.may exist between the following:

— two counter-rotating.surfaces, powered or non-powered;

— ¢ne surface rotating toward an adjacent fixed part of the machine;

— gurfaces-fotating in the same direction, but with different peripheral speeds or surface prope
friction;

[ a protective
hall be used
re, when the
o the hazard
provides the

[ a protective
hall be used
re, when the
o the hazard
provides the

nips that are

ties, such as

i+l 1 P = P balt balt ol HN 4l | H== NI H=o~ - | H :
UIutT TUITT artfa urivirry VUTIL, CUTTVE YUT UTIL AU PUSOSIVTY UTC WU TTT UTTwitid/tocwilila UCviILTo,

non-powered riding rollers (guide rollers) that are driven by the movement of the product.

Examples of in-running nips are shown in Figure 1.

© 1SO 2004 - All rights reserved
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5.4 Guarding in-running nips

All in-running nips that are accessible during normal operation shall be guarded by one of the following types
of guards:

a) barrier guard or fence guard with or without openings. If the guard has an opening, the safety distances
shall be established in relation to the width of the opening, in accordance with of ISO 13852:1996,
Table 4;

b) nip guard, on smooth-surface rollers, as bars designed in suitable sections and extending across the
entire working width (see Figure 4 for examples of nip guards);

c) trip nip Bars shall be in accordance with 5.7.4.

When machipe motion is reversed, out-going nips that do not generally pose a hazard can become-in-rupning
nips and shall be guarded as such.

58 B dle

Figure 4 — Examples of nip.guards

to prevent wedging. However, if other design considerations, such as stiffness of the guard, web path| etc.,

Whenever a%ssible, the angle between the surface of the.ctylinder and the surface of the guard should be 90°
make the us¢ of a 90° angle less desirable, an angle(of not less than 60° is permitted (see Figure 5).

60°b

9003

Key

1 tangents

a8  Preferred.
b Acceptable.

Figure 5 — Minimum cylinder-to-guard angle

The clearance between the nip guard and the respective machine part shall not exceed 6 mm (see Figure 6).
On small-format machines, the clearance should be smaller, if possible, considering both safety and
production concerns.
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guards shall not be shaped or oriented such that a “wedge pocket” is created (see Figures 7 and 8). The
pes shown in Figure 7 may be used as trip nip bars, since activation of the trip nip bar stops hazardous

motion, as specified in 5.7 .4.

Key

Roll

Dimensions in millimetres

h

Figure 6 — Safeguarding an in-running nip by means of a fixed nip guard

ol
< X

b3

edge pocket

Figure 72— Shapes creating wedge pockets
A A
< <
@\ &\

Figure 8 — Shapes not creating wedge pockets

ers rotating in the same direction do not create a hazardous in-running nip if the rollers have the same

surface characteristics and circumferential speeds (see Figure 9).

Figure 9 — Non-hazardous rollers rotating in the same direction

© ISO 2004 — Al rights reserved 19


https://standardsiso.com/api/?name=cb8d2c83167321801f3076fdef11d259

ISO 12649:

5.5

5.5.1

2004(E)

Interlocks

Opening an interlocked guard

When an interlocked guard is opened, moved or removed while the machine is in continuous motion, the
machine shall stop, utilizing the maximum braking action established for that binding and finishing system.
When any interlocked guard is open, initiation of continuous run shall not be permitted. Closing or replacing an
interlocked guard shall not cause the machine to restart its operation (see 5.5.2). Machine motion shall not be

able to be ini

tiated without the operator going through a normal starting sequence.

The following exceptions are noted, but may be disallowed for specific types of equipment, as noted

elsewhere in

5.5.1.1

If a machine

5.51.2 Ej

This exceptid
and does nof

It is possible
There may b
be necessar
circumstancy

hazardous a

The following

E>

this International Standard.

(ception for machine motion at inching speed

is operating at inching speed and under conditions defined in 5.6, motion may cpntinue.

ception for machine motion at production speed

apply to all equipment.

that this exception might not comply with current European standards or the Machinery Dire
e parts of the equipment that cannot be observed or adjusted with the guard closed, and i
y for an authorized person to access this area with“an interlocked guard open. Under

s, alternative safety measures shall be taken. All"adjustments shall be made from outsid

ea.

alternative safety measures shall be taken:

A mechanical key lock shall be provided adjacent to the access area. There shall be only one key fq

b key for this lock shall be accessible only by an authorized person.

lock shall operate as a holg-to=run device as follows:

rting the key shall initiate a timer that has a maximum setting of 2 min;

ng the key shall éverride the guard interlock of only that guard, up to the preset time limit;

bng as the key is held in the turned position, the guard may be opened with machine mot

prodluction speed until such time as the timer reaches the preset time limit;

n the key is released, it shall automatically return to the neutral position and the guard inte

n shall apply only in accordance with the subclauses of Clause 7, déaling with specific machines,

Ctive.

may
hese
e the

r this

on at

rlock

| be automatically reactivated;

reactivated and the equipment safety system shall stop machine motion.

The bypassing means shall meet the requirements of category 3 of ISO 13849-1:1999.

When adjustments are necessary, they shall be performed from outside the hazardous area.

if the key remains in the lock for more than 2 min, the interlock on the guard shall be automatically

A warning label identifying the possible existing hazards with the guard open shall be provided adjacent

to the lock. The label shall clearly indicate that when the key is in the lock, the adjacent guard is

a)
lock. Th
b) The key
— inseg
— turn
— as|
— whsdg
sha
c)
d)
e)
overridden.
20
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If a machine is provided with this alternative safety measure, information regarding its safe use shall be
contained in the instruction handbook.

5.5.2 Closing an interlocking guard

Closing the interlocking guard shall not cause the machine to restart its operation. The machine shall go
through the normal starting sequence.

5.5.3 More than one interlocking guard open

Where more than one interlocking guard is open and there are any unguarded hazard zones that cannot be
obsefved from a single point of operation, only an inch function or reverse function (as specified in 10.2.3.5)
shall|be permitted if multiple operators depress and maintain a hold-to-run control at each.inguarded area
during the same permissive period. Releasing any hold-to-run control shall stop machine motion.

5.5.4)] Remote control with interlocked guard open

When any interlocked guard is open, initiation of motion of the system by remate, control shall be prohibited.

5.5.5| Interlock design for personnel safety

Interlpcks shall be designed so that they cannot be overridden witheut the use of special tools.
NOTH While it is recognized that all interlocking schemes are Capable of being defeated, the inten} of the above
requinement is to ensure that the interlocking arrangement is designed in such a manner that it cannot e defeated by

comnjonly available items such as tape, paper, a single comman.magnet, etc., which are not considered to e tools.

The equirements of ISO 14119:1998, Clauses 5 and;6, shall be satisfied.

5.5.5|1 Personnel safety switches for inteflocking guards

For personnel safety switches built in-‘accordance with IEC 60947-5-1 and installed in accprdance with
IEC §0204-1:2000, it may be assumed that no malfunctions will occur.

For machines where routine andregular access (see 3.79) is not required, it is therefore sufficignt to provide
only pne personnel safety switchyfor each interlocking guard.

Control systems of safetyzposition switches shall satisfy category 3 of ISO 13849-1:1999.

For manually fed de€vicés where interlocking guards are used to safeguard routine and regular access to
hazafd points, control systems for safety-position switches shall satisfy category 4 of ISO 13849-1:1999.

5.5.5(2 Short circuits

Malfynetions of the interlock circuit as a result of short circuits between electric wires outside the switch

cabinetdue-to rr_\hyeir*al impnr‘f shall be prn\/nnfnr’l’ or rndlmdnnr‘y shall be prn\/idnd

EXAMPLES Locating wires within ducts or within the machine frame to protect them from impact.

5.5.6 Interlocking with guard locking

Interlocked guards shall be designed so that the sensor (interlock) shall be activated within the limits specified
in Table 1, depending on the distance to the hazard. Otherwise, guard locking shall be utilized.

NOTE This International Standard differs from prEN 1010-4[13] in that the latter requires guard locking where
hazardous movement cannot be stopped within at least 10 s after actuation of the personnel safety switch.
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Table 1 — Distance requirements for interlocked guards without guard locking

Safety distance? (L) between guard opening Maximum opening? (Z,) of the guard while
and hazard point the detector changes its state
mm mm
<80 <30
80 < L, <500 <40
500 < Ly, < 850 <80
> 850 <160
@ " See Figure 10 for location of the measurements.

failsafe I|mit switch
guard cl¢sed

motor
guard ogen

safety diptance

SAR ST N U RN

maximur opening

Figure10.— Distances related to requirements for guard locking —
a) motor running; b) motor stopped

5.6 Hold-to-run controls

If all hazard points are safeguarded by nip guards in accordance with 5.4, the requirements for hold-to-run
controls and speed limitations do not apply.

Where hold-to-run controls are used for safeguarding a hazard, running the machine in the hold-to-run mode
after opening the interlocking guard shall be possible only when guards protecting hazardous areas that are
not visible from the operating position are closed.

When the hazardous area can be viewed from the operating position, machine motion with an interlocking
guard open and hazardous points unprotected may be initiated by means of a hold-to-run device only under
the following conditions:

a) with a displacement limited to a maximum of 25 mm or with a maximum operating (surface) speed of
1 m/min;

22 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=cb8d2c83167321801f3076fdef11d259

or

b)

ISO 12649:2004(E)

with displacement limited to a maximum of 75 mm or with a maximum operating speed of 5

m/min where

the measures defined in 5.6 a) would reduce the ability of the machine to perform its function and where

there would be no substantial increase in hazard.

Guard circuitry for the hold-to-run condition shall satisfy the requirements of category 3 of ISO 13849-1:1999.
Control circuitry (including selector switch relays and PLC circuits) which allows interlocked areas to be
operated independently shall satisfy the requirements of category 1 of ISO 13849-1:1999.

For hold-to-run devices designed as two-hand controls, the same limitations of displacement and speed shall

apply:

At speeds faster than 5 m/min, the maximum speed shall be as low as possible and no faster'th
provifled:

or

a two-hand control is used;

the control is located such that the hazard cannot be reached frem the operating pos
operator has clear view of the hazard.

For nhachine-specific exceptions to this speed requirement, see.Clause 7.

For machines included in Clause 4 and not having a specific:exception in Clause 7, any speed
10 m{min shall have a means of achieving a level of safety~equivalent to that at 10 m/min.

EXCEPTION: Where machine-specific requirements” allow for speeds greater than 10 m/mi
following requirements shall be met.

Any

shall be closed.
A\ selector switch for this kind ofteperation shall be provided in addition to a two-hand control,

[he hold-to-run speed shallbe the slowest possible under procedural requirements.

wo-hand control device shall meet the requirements specified in 10.5. The stopping path

short|as technically feasible.

See

5.7

5.7.1—General

2.1 for general requirements for control systems.

Other-safeguarding measures

Bn 10 m/min,

tion and the

greater than

h, all of the

Other interlocked guards in an area that:eannot be observed by the operator from the operating position

shall be as

Where safeguarded accessible hazard zones cannot be observed from positions from which hazardous
movements can be started, the requirements of 5.7.2 through 5.7.4 shall apply.

© 1SO 2004 - All rights reserved
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5.7.2 Fence-type enclosures

Where accessible hazard zones are safeguarded by a fence-type enclosure:

it shall not be possible for (a) person(s) within the enclosure to close the interlocking access gate;

an additional control device shall be provided outside the enclosure in such a position that it cannot be

actuated from the inside. Any hazardous movement, with the exception of movement controlled by hold-
to-run, shall be permitted only after the access door has been closed and the additional control device

a)
or
b)
has bee
EXAMPLES

Fence-type ¢
maximum of
requirementg
NOTE Fd

It shall not b
to-run condit

5.7.3 Electro-sensitive protective devices

Where acces
an additiona
position in th
the person h

NOTE Ad
electro-sensiti
machine while

Electro-sens

5.7.4 Pressure-sensitive mats, pressure-sensitive bumpers, trip nip bars

Pressure-sensitive mats, pressure-sensitive bumpers and trip nip bars shall function in accordance with 1

Where acces
element that
Any hazardo
after the add

1 autuatcd.
Additional control devices include reset buttons, captured keys, trapped keys, and similar devices.

nclosures shall be designed such that the distance between base level and theplower edg
200 mm, and between base level and the upper edge is a minimum of 1 400 mm) Safety dis
shall be in accordance with ISO 13852:1996.

nce-type enclosures are often used in areas such as behind reel stands, automatic pile changers, etc.

b possible to initiate machine motion while a person is within therhazard zone except under
ons as defined in 5.6.

sible hazard zones are safeguarded by means of €lectro-sensitive protective devices (ES
control device shall be provided outside the hazard zone and shall not be accessible fron
e hazard zone. Provisions shall be made that the'hazardous movement can only be started
bs actuated the additional control element.

cessible safeguarded hazard zones are areas generally protected by means of, for example, gua
a person is within the hazard zone.

tive protective devices shall-cemply with 10.6.

sible hazard,zones are safeguarded by means of pressure-sensitive mats, an additional ¢
is not accessible from any position in the hazard zone shall be provided outside the hazard
Us movement, with the exception of movement controlled by hold-to-run, shall be permitteg
tional'\control device has been re-actuated.

B IS a
ance

hold-

PDs),
N any
after

rds or

e protective devices that allow whole-bedy access. The objective is to prevent anyone from starting the

0.7.

bntrol
rone.
only

EXAMPLE

An example or an additional control device Is a reset button.

For safety-related applications, the approach speed specified in ISO 13855 shall be used as a basis for
determining the correct positioning of the pressure-sensitive mats.

6 Requirements for protection against other hazards

6.1

General

See Annex A for a list of hazards.
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6.2

6.2.1

For a

6.2.2

ISO 12649:2004(E)

Fire and explosion

General

list of explosion zones, see Annex B.

Fans

Fans integrated in machines to exhaust potentially explosive atmospheres (fumes, dust, etc.) shall be
explosion protected and built in compliance with requirements defined for individual explosion zones (see

Anne

B).

6.2.3

Hose
and ¢

EXANM

shavings, inks, coatings, glues, solvents over a certain concentration, etc.

Hose
(resis
failur

Meag

Refe

6.2.4

The
shall
com

6.2.5

If the
cann
in An
B

f

4

Zone.I' shall additionally comply with one or more of the following standards for explosid

Hoses and pipes

s and pipes used for combustible or explosive materials, or for impregnating material, shall &
lectrostatically grounded (resistance less than 108 Q over the total length of théthose).

PLES Examples of combustible or explosive materials include, but are not limited to, paper, pap

s and pipes used for exhausting solvent vapours shall be conductive and electrostatica
tance less than 108 Q over the total length of the hose) where thé solvent concentration und
e may exceed 25 % of the lower explosion limit (LEL).

urement of resistance shall be made in accordance with<]SO 8031.

ence shall be made in the relevant sections of the instruction handbook (see 16.2).

Electric motors for pumps
plectric motor for pumps on supply duéts for inks, coating substances, impregnating mat

be protected as specified in IEC 60079-1. Where protective motor switches are mounted
liance with IEC 60079-7 is considered to be sufficient.

Prevention of ignition of explosive atmospheres by electrical apparatus
build-up of explosive @tmospheres under normal operating conditions or under operational
bt be avoided, especially by means of ventilation, additional measures, dependent on the z
hex B, shall be takén in order to avoid ignition of the explosive atmosphere.

Flectrical apparatus shall comply with IEC 60079-14.

For electrical apparatus used in Zone 0, IEC 60079-11 shall also apply. Electrical appar

;

e conductive

br dust, plastic

lly grounded
er any single

rial or glues

n the pump,

disturbances
pbnes defined

atus used in
n protection:

FC60079-1, IEC 60079-2, IEC 60079-5, IEC 60079-6, IEC 60079-7, IEC 60079-11 and IEC

60079-18.

NOTE 1

For groups of electrical apparatus, see IEC 60079-0[20],

apparatus cannot be a source of ignition due to its surface temperature.

© IS0

2004 — All rights reserved

Electrical apparatus designed in accordance with IEC 60079-11 shall be designed to explosion group lIA.

Depending on the type of solvent used, the chosen temperature class shall ensure that the electrical
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NOTE 2

For temperature classification, see IEC 60079-0120],

Brakes and clutches shall be designed such that they cannot be a source of ignition.

eliminators).

6.2.6 Explosion protection exceptions

Hazardous electrostatic charges shall be minimized, as far as technically feasible (e.g. by using static

Explosion protection is not required for machinery where there are no combustible liquids with a flash point
below 55 °C being used and no combustible liquids are sprayed or heated to a temperature above flash point

under operafing conditions. All other machinery shall satisfy the requirements of EN 1127-1 as well 3

requirementg

The requiren
prevented by

of 6.2.4 and 6.2.5.

nents of EN 1127-1 are satisfied, for example, where the build-up of explosive atmosphe
adequate ventilation systems. This applies where the level of 25 % of the lower explosion li

not exceeded even if the system fails.

EXAMPLE

An example of system failure would be a breakdown of the ventilation system.

6.3 Electiical equipment

6.3.1

All electrical
(for example
taking into ac

Gengdral

equipment shall be designed in accordance with IEC 60204-1:2000, such that electrical ha
electric shock, burns) are prevented. The requirements of IEC 60204-1:2000 shall be fu
count the additional requirements specified in 6.3.2'through 6.3.6.

6.3.2 Suppgly-disconnecting device

Machines sl
IEC 60204-1
position.

If actuation d
trip device),
contactors fr
disconnected
device.

EXCEPTION
disconnectin

all be provided with a device to disconnect the electric power supply in accordance
2000, 5.3.2 a) or 5.3.2 c¢). The deviceshall be provided with a means to be locked in the

f a stopping device will cayse a low-voltage (undervoltage) tripping of the circuit breaker (g
A circuit breaker in accordance with IEC 60204-1:2000, 5.3.2 c) shall be provided to preve
by the supply-disconnecting device, such circuits shall be provided with their own disconn

. Auxiliary dévices used in binding and finishing operations may be equipped with s
j devices(in accordance with IEC 60204-1:2000, 5.3.2d) or 5.3.2 e).

6.3.3 Insta

lation

s the

es is
Mmit is

yards
filled,

with

OFF

hunt-
Nt the

bm welding in the closéd, position. Where circuits as specified in IEC 60204-1:2000, 5.3.5, ale not

cting

pply-

Electrical devices and conductors shall be installed in such a way as to prevent damage from mechanical
stress and environmental influences.
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6.3.4 Insulated single-core conductors

For insulated single-core conductors laid between two terminals inside an enclosure (for example, a switch
cabinet), the conductor identification number or letter may be omitted if

— itis identified by colour in accordance with IEC 60204-1:2000, 14.2.4, paragraph 2;

or

— the conductors are secured in position (for example by using comb-type wire fixation) in such a way that
there is no confusion of conductors when changing electric components.

6.3.5| Testing of electrical equipment

All el
19.2
circu

6.3.6] Measuring devices

Meaguring devices shall comply with IEC 61010-1.

6.4

6.4.1

For

requirfements of ISO 14122-1, ISO 14122-2 and 1S@ 14122-3. For infrequently used workplace
the ekceptions specified in 6.4.2 shall apply.

The

0,3 m, adequate means of access shall be.provided.

The
units

(OSHA) may supersede the resulting conversions in the U.S.
6.4.2| Exceptions for-infrequently used platforms and access steps

6.4.2(1 General

As a
ther

6.4.2.2— Ergonomics

Ergo

bctrical equipment shall be designed such that it will withstand the testing specified)in1EC 6
hrough 19.6. Voltage tests as specified in IEC 60204-1:2000, 19.4, are not required for elec
ts.

Working platforms, access stairs, passageways and raised workplaces

General requirements

regular operation, the means of access and«passageways to workplaces shall com

uisable width of machine gangways shallbe at least 0,5 m. For gangways fitted at a height

iser should be aware of the gffects of mathematical conversion and rounding when conve
to U.S./Imperial units. Requitements stated by the U.S. Occupational Health and Safety A

exception to the requirements of 6.4.1, infrequently used platforms and access steps shal
quirements of 6.4.2.2 through 6.4.2.6.

D204-1:2000,
tronic control

ply with the
5 (see 3.42),

of more than

rting from Sl
dministration

comply with

nomic principles shall be considered in the design of such access platforms.

EXAMPLES The following are examples of measures by which this can be achieved:

— sufficient number of handholds, part of which can be reached from the reference level;

— mobile platforms;

permanently fixed and hinged platforms.

© 1SO 2004 - All rights reserved
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6.4.2.3

Footstep dimensions

For single footsteps (fixed or hinged), access levels may be permanent platforms or gangways. The following
dimensions shall apply:

— normal step height < 300 mm;

— maximum step height 500 mm;

— minimum width (for 1 foot) 200 mm;

— minimum width (for 2 feet) 300 mm;

— minimum depth 300 mm.

Where multigle steps (fixed or hinged) are needed, the reference level shall have an effective'width of af

500 mm. The
maximu
maximu
minimun
maximu
Footsteps sh
The size of p
Footstep dim
6.4.2.4
Where handl
— minimun
— minimun

minimun

maximu

Handle dimensions

following dimensions shall apply:
m height of upper footstep 1200 mm;
M height of intermediate steps 300 mm;

n depth of footstep 200 mm;
M height without railing 1200 mm.

all always be provided with handles.
latforms used infrequently for stepping or shaort-term standing shall be at least 200 mm x 20

ensions should be kept as uniform as possible throughout the press system.

s are required, the following'dimensions shall apply (see Figure 11):
h handle clearance 40 mm;

n handle length 110 mm;

 handle diameter 20 mm;

M handle diameter 50 mm.

least

D mm.
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Key

6.4.2

Hinged platforms shall be secured against unintended movement and shall be easy to position.

ISO 12649:2004(E)

Dimensions in millimetres

2110
50
$20

|

ameter of handle

Figure 11 — Handles for infrequently used access platforms

5 Hinged platforms

Hinged platforms between 0,5 m and 1,6 m-high (the height is considered to be the maximuim distance a

persq
feasi
of 6.4

Hinge¢d platforms are generally provided in areas where space limitations prevent fixed p

hand
asce

6.4.2

Mobi
prote]
Figur

n can fall from the hinged platform) shall be provided with at least one handrail. Where a h
ble and practical, a handhold shall be provided. For hinged platforms above 1,6 m high, the
.1 shall apply.

rails. Wherever feasible) the design of the platform should provide operators with sufficier
nding to or descending from the platform, as well as protection from falling off the platform.

6  Mobilehand-operated platforms

e hand-eperated platforms provided between stationary machine units do not requirg

andrail is not
fequirements

atforms with
t support for

any fall-off

ction ©n'the machine side if the clearance between machine and platform does not exceed

provi

Jed’as minimum prnfpr‘ﬁnn

P00 mm (see

e A2). For platforms more than 1,5 m high where the clearance exceeds 70 mm, toe—pITtes shall be

© IS0
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Dimensions in millimetres

6.4.3 Platfq

Platform, gamgway and step surfaces shall be slip resistant in accordance with IS®© 14122-2.

EXAMPLE

Plates of material with a low slip-resistance capability (e.g. glass) fitted in access floors to allow the op

to observe th
nearest fall-
18 000 mm?2
load of 1 500

6.4.4 Accepss stairs and passageways

Access stair!
reasons, this
markings.

The maximuin pitch angle on access.stairs shall be 45°. Higher pitch angles may be allowed depending @

results ofar

Where stairs
exceed 3 m.
a total heigh

have a maximum height of 3 m. The platform should be at least 800 mm long where possible, but shall

case be less

O O
O O
O O
=700

Figure 12 — Mobile platform

brm, gangway, and step surfaces

By using profiled metal plate.

e production process are permissible if they are fitted>at a distance of at least 200 mm fro
bff edge (e.g. access stairs), and the accessible.area of such materials does not e
with a maximum width of 90 mm. Calculations ortests should be conducted to verify that a
N applied to an area of 50 mm x 50 mm in the'Centre of such material will not lead to dama

height cannot be maintained, the protruding parts shall be padded and provided with h

sk analysis (see Annex-C).

with pitch angles_between 20° and 45° are used, the height of one flight of stairs shoul
Only where spatial restrictions exist may the height of one flight be a maximum of 4 m. Stair
of more than-4 m shall be fitted with an intermediate platform; the flight above the platform

than 600 mm.

rator
the
ceed
static
je.

5 and passageways shall have al clear height for passage of at least 2 m. If, for constryiction

hzard

n the

d not
shall
in no

The user sh

puld’ be aware of the effects of mathematical conversion and rounding when converting frd

m Sl

units to U.S./Imperial units. Requirements stated by the U.S. Occupational Health and Safety Administration
(OSHA) may supersede the resulting conversions in the U.S.

6.4.5 Extended use raised workplaces

Raised workplaces at which personnel spend an extended period of time should have a clear working area of
at least 1,5 m? per person and a width of at least 1 m unless this inhibits ergonomic requirements (e.g.
handling of objects).
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6.4.6 Infrequently used workplaces
For infrequently used workplaces (see 3.42) that cannot be accessed by stairs, secured ladders may be used

if the access height does not exceed 2 m. Toe boards and intermediate rails on railings are not required if the
falling height is less than 2 m.

6.4.7 Railings, toe plates and self-closing gates

Railings with handrails, intermediate rails, toe plates or self-closing gates shall satisfy the requirements
specified in 6.4.1.

EXCEPTION: The toe plate is not required up to a falling height of 1,6 m; however, intermediate]rails shall be
fitted|in the middle between handrails and floor.

6.5 | Stability

6.5.1] Unforeseeable changes of position
Machines and their elements shall be designed and equipped to be stable and to ensure that no tinanticipated
changes of position can occur; i.e. so that they do not fall over and are‘not capable of being upintentionally
movegd by vibration, wind pressure, impact or other foreseeable external forces or internal dypamic forces
(inertjal forces, electrodynamic forces, etc.).

Mear}s for preventing unanticipated changes of position include
— adequate size of the base;

— Ipw centre of gravity;

— adequate means for anchoring;

— adequate design of wheels on track-mounted assemblies.
Such|special safety measures may include, but are not limited to,
— 1estriction of the movements-of parts of the machine;

— Wwarning indicators or-alarms if stability is endangered;

— provision of interlocks to prevent tipping;

— anchoring.the machine securely to a foundation.

Both statictand dynamic stability shall be considered. If special safety measures are required, a warning shall
be prpyided on the machine and/or in the instruction handbook.

6.5.2 Unintended travel

Movable machines (machines on wheels) shall be safeguarded against unintended travel.
Measures to prevent unintended travel include, but are not limited to, the following:

— for machines with four wheels, providing a means of locking at least one wheel,;

— for machines with two wheels and two caster wheels, providing a means of locking at least one caster
wheel;

— for machines with four caster wheels, providing a means of locking at least two caster wheels.
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ble, automatic locking devices should be fitted.

Unintended travel on wheels and caster wheels with no brakes may occur on machines such as the following:
small UV dryers, dampening water devices, inserting devices, jogging tables, sheet folding, riveting, stitching
and eyeletting machines, strapping and tying machines, bundling and baling presses, printing slotters, rotary
die-cutters and combined machines (in-line).

NOTE

Self-locking gears are an example of automatic locking devices.

6.6 High contact temperatures

Contact temperatures of accessible heated parts on machines shall not be greater than the lImit V]
specified in EN 563.

NOTE

Means to sa

The surface
exceed the
accessible a
shall be prov|

6.7 Noise

Machines sh
reduced to th
materials, cd
specified in |

Sound mea
requirementg

NOTE E
blast air nozzl
paper grinders
systems; pney

6.8 Radiation hazards

6.8.1 Lase

Laser device

The equipmént shall* be provided with fixed or interlocking guards in order to prevent access to pos

where laser

THe limit values in EN 563 are expected to be retained in the new International Standard EN/ISO 13
currently under development.

guard against contact with heated parts include the use of insulation or guarding by distang

temperature of those parts of continuous flow-drying devices where acegss is possible sha
imit values as specified in EN 563. Those parts of continuous flow-drying devices tha
ter opening the interlocking device, and where temperatures are in.excess of limit tempera
ded with a hazard warning.

bll be so designed and constructed that risks from noise emission produced by the machine
e lowest practical level for that type of machine. Means to reduce noise include sound abso
vers, silencers, vibration dampening or selection of component materials or other metho
SO/TR 11688-1.

specified in EN 13023.
amples of significant sources of ngise include gears; hydraulic devices; compressors, pumps; exhaus
bs; suction devices (paper dust,.frimmings); paper embossing; cutting, die-cutting, creasing of paper,

; cylinder rolling motion; paper._stops; separation of paper or board from printing form; power transm
matic systems.

r devices incorporated in machinery
S incorporated in machinery shall comply with the requirements of ISO 11553 and IEC 608

radiation emission is above the category 1 limit values as specified by IEC 60825-1 fq
of-the machine

hlues

732-1

o

Il not
t are
ures,

s are
ption
s as

surements to determine the noise emission shall be carried out in accordance with the

fans;
board,
ission

25-1.
tions
r the

intended use

During repairs, it may be necessary for trained personnel to operate the machine for short periods of time
without fixed or interlocking guards. If this requires access to positions where laser radiation emission is above

the category

1 limit values, additional safety measures shall be taken in accordance with IEC 60825-1.

Means of additional safety measures include providing instruction to personnel regarding the use of personal

protective eq

NOTE

32

uipment.

For user information, see Clause 16.
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6.8.2 Ultraviolet irradiance

The level of ultraviolet irradiance emitted by machinery shall not exceed category 1 limit values as specified in
EN 12198-1:2000, Table B.1, for permanent workplaces, as well as for occasionally occupied positions. Actual
irradiance values shall be determined as specified in EN 12198-1:2000, Annex B.1 and Table B.2.

NOTE UV radiation is emitted, for example, by UV dryers.

The values specified for category 1 of EN 12198-1:2000, Annex B.1, Table B.2, refer to the maximum duration
of exposure of 8 h per day. Where the location of measurement points or normal conditions of operation allow

the expected time,

UVv-

lexps

C radiation limit value of 1 x 10-3 W/m?2 may be multiplied by the factor S/r The UV-A

in hours of exposure per person to be less than the maximum duration, the

adiation limit

valus
valus
in se
A lo

exan]
expo

6.8.3

Ever)
or ele

If the
fore

6.9

The ¢

Safeguards shall be provided to prevent-cantact with stationary knife blades that can be tilted, ev

are n

6.10

On rg

is 10 W/m?2 for exposure times from 1 000 s to 8 h. If the exposure time is S less than 110!
for radiation emission is calculated by dividing the radiation value of 10 000 J/m2 by the)e
conds.

ver maximum duration of exposure may be expected for equipment intermittently emi

ple, where the emission of radiation is interrupted for procedural reasons injthe’ preparatory
5ing operation (feeding of the copy, travel to required position).

Ozone hazards caused by UV radiation or electron radiation

attempt shall be made at the design stage to eliminate hazards due to ozone creation by
ctron radiation. Measures for reducing ozone emission include the use of low-ozone UV dry

design cannot completely eliminate ozone creation, expesure to air containing ozone shall 4
ample, by adequate purification systems to filter outthe ozone.

Stationary knives

pt in working position.

Rotary tools

tary tools, the in-running nips and that part of the peripheral area which is not used for the

0 s, the limit
posure time,

ting UV, for
phase of the

UV radiation
brs.

e

e prevented,

utting edge of a stationary knife blade (aknife that does not move during use) shall be guarged.

bn when they

brocess shall

be pfotected against eontact by personnel. Preference shall be given to guards that do no{ have to be
remoyed for tool change:

NOTE Examplées of rotary tools include circular cutters, perforating knives, perforating tools, rotary slitting tools,
rotaryl bendingtools, circular saws.

Split

Fotary tools shall be securely fastened to the tool carrier.

6.11

Transport and storage of hazardous tools

Devices shall be provided that prevent injuries caused by the hazardous tools of machines during their
transport and storage. This requirement also applies to an individual tool which forms part of an assembly.

NOTE

6.12

Knives are an example of a “hazardous tool”. Knife boxes are an example of a “device”.

Protruding machine parts

Machine parts that unavoidably protrude shall be padded and provided with a distinctive and permanent
hazard marking if they present a hazard of collision.
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6.13 Handwheels and cranks

Handwheels and cranks shall be so designed that they do not automatically rotate during machine motion.
One means of preventing automatic rotation is to decouple the handwheels and cranks by spring force.

6.14 Routine handling of heavy machine parts

Where heavy machine parts need to be removed and replaced regularly, necessitating the lifting of a load of
at least 25 kg per person, the need for the user to provide adequate means of lifting and transport shall be
indicated in the instruction handbook (see 16.2.4).

NOTE E

The 25 kg re
e.g. where li
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The user sh
units to U.S.
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7 Machii
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Whenever a
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Imperial units. Requirements stated by the U.S. Occupational Health and Safety Administ
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ally loaded hoppers
5 using manually\loaded hoppers, the hazard points on the separating elements of the h

be safeguarded-in accordance with 7.2.4. The exception defined in 5.5.1.2 may be applied
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amples of machine parts that need to be installed and removed routinely include hoppers, feeders, etd.
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not required and the material used makes access difficult, tunnel-type guards arranged with a safety distance

of 550 mm fr

om the nearest hazard point are considered adequate.

The exception defined in 5.5.1.2 may be applied to the hopper feeder, if necessary.

7.2.3 Protection of unused hoppers and hopper feeders

For hoppers that are not used and cannot be stopped, blanking boards shall be provided to safeguard the
hazard points at the separating elements. Such boards shall ensure that the machine is not stopped by the

residual-pile

34

monitoring system.
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7.2.4 Separating elements on hopper feeders
Separating elements on feeders shall be so designed that their movement does not create hazard points.

This safeguarding can be accomplished, for example, by maintaining a distance of at least 25 mm or a force
limit of 50 N between moving separating elements or between a moving element and a fixed object. Where
blanks are fed from the bottom of a pile, safeguarding may be done, for example, by residual-pile monitoring
of feeders, which complies with category B of ISO 13849-1:1999.

The hazard points on separating elements outside the sidelays on feeders shall be safeguarded for every
format size used. For hazard points within sidelays, residual-pile monitoring that complies with category B of

ISO 12040441000 chall ba 1t A
JUTJIT T, TJIJJ ol'idil VT UoTU.

This pafeguarding may be achieved, for example, by using accordion-type bellows or additiohal gliards.
7.3 | Guarding on binding and finishing machines

7.3.1] Hand-fed riveting, eyeletting and attaching machines

Hazard points between tools on riveting, eyeleting and attaching machines shall be either preventied by design
or safeguarded.

This fequirement is satisfied, for example, by
— @bserving a maximum distance of 4 mm between the tools-in the open position;

or

— ¢nsuring that the closing force of the movable tedl is less than 50 N; a stronger closing force|is allowed to
iecome effective only after a sensing device has confirmed that no part of a human bogly is located
etween the two tools.

The $ensing device function may, for example, be based on the fact that the work piece and a bqdy part have
differpnt electrical resistances or different thicknesses.

Hazard points are safeguarded ‘if‘guards are provided in accordance with ISO 13852:1996, or|the machine
can Qe started only by two-hand control.

For machines that aremot guarded by a fixed or movable guard, a work-piece support shall be provided and
two-Hand controls, in"accordance with 10.5, shall be used. If the work piece needs to be held by hand outside
the Hazard zone, “@-hold-to-run control shall be provided for starting the machine instead of {he two-hand
contrpl.

7.3.2| Hand-fed flat- and saddle-stitching machines

Adjustableguards—stattbeprovided on fiat=, saddte—andcombined=stitching Tmachimes{see Figures 13 and
14) for operational reasons. Instructions that describe the safe adjustment of the guards in a clear and easily
understandable format shall be provided on the machine.

This marking requirement is satisfied, for example, by providing labels that illustrate the safety distances
required for the various stitching thicknesses by means of sketches and measurements.

On combination stitching machines in the saddle-stitching mode, the guard for the upper tool shall extend to
the height of the upper edge of the lower tool (upper edge of the saddle) and shall snugly enclose the upper
tool to prevent inadvertent access (see Figure 14).

Guarding may be either by two separate guards or a combined reversible guard. Combined reversible guards
shall therefore be suitable for saddle stitching as well as for flat stitching.
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Key
1 upper too
2 guard

Key
1 upper edd
2 guard

e of saddle

Figure 13 — Flat stitching

3 work piec
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Figure 14 — Saddle stitching
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7.3.3 Gang stitchers and drum stitchers

7.3.3.1

Feeders on gang stitchers and drum stitchers

ISO 12649:2004(E)

The feeder shall be guarded in accordance with Clause 5. Depending on the design, fixed guards, movable
guards, residual pile monitoring or other means of guarding may be used (see Figure 15).

Key

1 transport chain
2 fgeder

3 thickness control
4  sfitching unit

5 timmer

Figure 15 — Gang stitcher

Wherle the bottom of the feeder on the-transport channel side needs to remain open for functipnal reasons

(see

techrfically feasible.

EXAMPLE An example of a functional reason would be for the use of air vortexes.

The ¢xception defined@m)5.5.1.2 may be applied to the feeder, if necessary.

Figure 16), the lower edges of.the guards on the transport channel side shall be extend¢d as low as

© 1SO 2004 - All rights reserved
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Key
1 hopper

2 bottom of feeder
3 transport ¢hain

7.3.3.2  Guarding stitching section of gang stitchers

Hazard points on the stitching section shall be safeguarded by, interlocked guards on the operator’s side
other side shall be guarded in accordance with Clause 5:“Guard apertures shall be in accordance
ISO 13852:1P96.

The transpor

7.3.3.3  Calliper roll

Where an in
following me

— maximum clamping force of. 50'N with roller deflection at 20 mm;

or

— guarding

Figure 16 — Feeder

t pins shall be made of a flexible materidl.to prevent a shearing hazard against the guard.

-running nip exists on the( calliper roll used for thickness control (see Figure 17), one d
ans of protection shall belused:

in accordance with Clause 5.

. The
with

f the
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Key
1 fqglded sheets

2 iff-running nip of calliper roll
3 transport chain

Figure 17 — Calliper roll for thickness control

Hazard points on the calliper section shall be safeguarded by intérlecked guards on the operatqr’s side. The
other| side shall be guarded in accordance with Clause 5. Guard apertures shall be in accprdance with
ISO 13852:1996.

The fransport pins shall be made of a flexible material to‘prevent a shearing hazard against the gdiard.

7.3.3|14 Transport-chain grippers on gang stitchers

A safety distance of at least 25 mm is required. between transport-chain grippers and fixed machine parts.

7.3.3|5 Starting gang stitchers and-drum stitchers with a guard open
Gang stitchers and drum stitchers' may be started for make-ready by means of a two-hand| control with

interlpcking guards in the open position and at a speed greater than 10 m/min provided that the fequirements
of the exception in 5.6 are met.

7.3.3]6 Trimmer on'gang stitchers and drum stitchers

The rimmer on.gang stitchers and drum stitchers shall be safeguarded in accordance with 7.9.

7.3.4] Gathering machines

ion defined in

7.3.41 Guarding transport chains

For safeguarding the hazard points on the manual feeding unit, a minimum distance of 25 mm is required
between the transport chain and fixed machine parts. Where the minimum distance cannot be adhered to, trip
bars meeting the requirements of 5.7.4 may be used for safeguarding. Hazard points that can be reached
from the manual feeding section in the following feeder shall be safeguarded by fixed or interlocking tunnel-
type guards having a minimum length of 300 mm (see Figure 18).

Hazard points on the gathering device (transport device) shall be safeguarded by fixed or interlocking guards.
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Figure 18 — Gathering machine (plan.view)

Starting gathering machines with a guard open

bchines may be started for make-ready by means' of a two-hand control with interlocking g
osition and at a speed greater than 10 m/min provided that the requirements of the except

ct binders

larding book carriage hazards
oints existing between bogk carriages and between the book carriage and the machine fran

movable guards or.other means of guarding may be used (see Figure 19).

hards
on in

e, as

g cover pressing, shall)be guarded in accordance with Clause 5. Depending upon the dgsign,
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Figure 19 — Perfect binder (plan'view)
7.3.5|2 Hazards in the gluing unit

The hazard points existing in the gluing unit (glue rollers,” glue applicators) and the hazard points that may
exist[between materials and machine parts (book backs and clamps, book backs and glue rollefs, etc.) shall
be gyarded in accordance with Clause 5. Depending-upon the design, fixed guards, movable guards, or other
mearns of guarding may be used.

Guarfing in accordance with Clause 5 shall'be provided to protect personnel from hot glue spray, both during

prodyiction and when routinely accessing other nearby areas. The guards adjacent to the hot glu¢ mechanism
shall pe interlocked so that the hot-glue Spray mechanism is deactivated when the guard is open.

7.3.5|3 Glue pans

The glue pans for hotmelt:shall be provided with a temperature control and maximum-temperatufe monitoring
in acfordance with category 1 of ISO 13849-1:1999. Any hazardous hotmelt vapour shall be expausted both
from [the perfect bindér-and from outside the machine for pre-melters, unless protection from exposure to the
vapolr is provided\by other means.

Perfgct bindersvusing polyurethane hotmelt glues for binding shall be designed such that the npachine does
not emit hazardous concentrations of isocyanates. These requirements are met if the vapours afe exhausted
to the atmesphere. The requirements of ISO 14123-1 and ISO 14123-2 shall be met.

Contact with hot surfaces of the hotmelt pan shall be prevented by guarding or by insulation.
7.3.5.4 UV radiation dryers

Where radiation UV dryers are used, the maximum values of emitted radiation shall comply with 6.8.2.

Where the machine operates with an automatic feed and routine and regular manual intervention is not
required, tunnel-type guards with a safety distance of 550 mm from the nearest hazard point are considered
adequate.
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Delivery area

It shall be ensured that the book-carriage (clamp) hazards of the delivery of the perfect binder cannot be
accessed. The safety distance shall be a minimum of 550 mm.

7.3.5.6 St

arting perfect binders with a guard open

Perfect binders may be started for make-ready by means of a two-hand control with interlocking guards in the
open position and at a speed greater than 10 m/min provided the requirements of the exception in 5.6 are met.

Where functional circumstances require the cover to be fed manually during set-up of the perfect binder, the

machine ma
maximum sp

7357 M

On high-spe
interlocking g

— access t

and

a warnin

7.3.5.8

Where there
a sensing de

The cover-s
International

The milling-H
open to allow

7.3.6 Papey drills

Additional requirements for hand-fed perfect binders

be started when the interlocking guards are in the open position with a hold-to-run control
eed of 10 m/min.

lling head cutter (saw)

ed binding lines, where inertia may prevent effective stopping of the milling head cutter whe
uard covering the book carriages (clamps) is opened, the following measures'shall be used:

p the milling-head cutter shall be prevented as far as technically feasible by additional guard

g sign shall be posted in the vicinity of the milling-head cutter.

is a risk of injury if the operator's hand goes begyond the book clamp loading area, there sh
vice that will stop machine motion before injury*occurs.

coring blades shall be guarded withl-fixed or interlocked guards in accordance with
Standard.

ead cutter shall be protected against unintended access by the use of self-adjusting plate
a book block to pass over the'saw, then automatically close.

7.3.6.1 Si
On single-he
control (han
shall be pro
from the fron

gle-head hand-fed paper drills

d paper drills'with manual feeding, the stroke of the drill or work piece shall be under hold-
- or footzeantrolled) or hand-operated. In addition, a hold-down device (see Figures 20 an
ided onithe drill in order to prevent persons from coming into unintentional contact with th
. When the hold-to-run control is released, the drill or work piece shall retreat to its start pos

hnd a

n the

a1l be

this

5 that

O-run
d 21)
B drill
tion.

The distance

42

between the hold-down device and the chuck jaw shall be at least 25 mm (see Figure 20).
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Dimensions in millimetres
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7.3.6

On m

2 3
[
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Fill
bld-down device
aterial
Figure 20 — Paper drill
2  Guarding the trapping hazard on multi-head drilling machines

ulti-head drilling machines,the trapping hazard existing on drills and chuck jaws shall be sa

feguarded by

a fixg¢d or interlocking guard((gover). On multi-drill machines, hazard points on the chuck jaws shall be

prote|
down

cted by the use of fixed\or interlocking guards (see Figures 20 and 21). The distance betws
device or guard (cover) and the chuck jaw shall be at least 25 mm.

pen the hold-
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Figure 21 — Multi-head paper-drill

hature presses, the hazard point between the moving pressing plate and the intermediate
ainst the material supply shall be safeguarded by using a hold-to-run control (see Figure 22).

1 2 3

/

1 book signatures
2 intermediate plate
3 pressing plate

7.3.8 Book press

Figure 22 — Book signature press

plate

The hazard points between the movable pressing plate and the fixed pressing plate or the forming bar, if any,
shall be safeguarded. One means of safeguarding this area is by use of a trip device in accordance with 5.7.4
(see Figure 23).

NOTE This device is used to press air out of the signature.

44
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On bpok presses where several pressing plates can be movediindividually, the hazard points

movg

betwgen the pressing plates (see Figure 24).

If the

moving pressing plates shall not exceed 6 mm (see Figure 24).

Key

iked pressing plate

p device
ovable pressing plate

Figure 23 — Book press

ble pressing plates shall be safeguarded. One means of\safeguarding this area is by fi

hazard is safeguarded by fitting a guard between-the pressing plates, clearance betwee
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movable pressing plate
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Figure 24 — Book press with two movable pressing plates
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7.3.9 Sheet-folding machines

7.3.9.1  Guarding hazard points at the folding rollers

The hazard points at the folding rollers shall be protected by fixed or interlocking guards. Adjustments should
be made from outside the guards. Safeguarding may also be accomplished by using a device with a guarding
function (see Figure 25). An example of such a safeguarding device is a buckle plate.

Key

1 unfolded gheet 5 cutting, creasing device
2 folding roller 6 folding knife

3 buckle plgte 7 folded sheet

4 sound englosure

Figure 25 —)Sheet-folding machine

7.3.9.2 Hazard points on cutting, creasing and perforating devices

Hazard points on the cutting, creasing-and perforating devices shall be guarded in accordance with Clayse 5.
Fixed guardg, movable guards, ot-other means of guarding may be used depending on the design.

7.3.9.3 Sgfeguarding enushing points between folding knives and folding rollers

The crushingd points between folding knives and folding rollers shall be guarded in accordance with Clayse 5.
Fixed guardg, movable guards, or other means of guarding may be used depending on the design.

7.3.9.4 Safeguarding in-running nips on feeding and delivery belts

In-running nips on the feeding and delivery belts shall be guarded in accordance with Clause 5. Fixed guards,
movable guards, or other means of guarding may be used depending on the design (see 7.6.2.1).

7.3.9.5 Machine motion with a guard open

When interlocked guards are in the open position, the machine may be operated by two-hand control at
production speed provided that the requirements of 5.6 are met, with the further exception that a selector
switch is not required.

NOTE The selector switch is not necessary because a sheet-folding machine is operated in a single mode by one
person.
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7.3.10 Book-production lines for the production of hard-cover books

7.3.10.1 General

Book production lines may be started for make-ready with interlocking guards in the open position by means
of a two-hand control and at a speed no greater than 20 m/min, provided that the requirements of the
exception in 5.6 are met.

NOTE Hold-to-run control speeds in production lines differ due to cycle variations so that a continuous machine
speed may result in individual elements having higher speeds at the various stages of the process.

7.3.1D.2 Safeguarding in-running nips on conveyor belts
The [n-running nips on the belts of a feeding and delivery conveyor shall be guarded~inJaccprdance with

Clauge 5. Fixed guards, movable guards, or other means of guarding may be used depending oh the design.
Acceps from the conveyor belts to any hazard point in the machine shall be prevented ((see 7.6.2.[1).

7.3.1p.3 Safeguarding hazard points on preheater

The hazard points on the preheater device shall be guarded in accordance with Clause 5. Hixed guards,
movdble guards, or other means of guarding may be used depending upon the design.

EXAMPLE Hazard points may be created by preheating rollers, hot/parts and transport.

Whelfe the preheater is accessible, a pictogram warning of hot parts shall be posted in the \icinity of the
prehgater.

With the guards in the open position, the preheater shall operate only under hold-to-run control i accordance
with $.6.

7.3.1p.4 Safeguarding hazard points in glue sections

The [hazard points in the glue sections shall be protected by fixed or interlocking guard$. Safe glue
replepishment should be possible during the production run.

Whefe hotmelt is used, the hotmelt pans shall be provided with temperature control and limit| temperature
monitoring.

EXAMPLE 1 Hazard (poifits may exist, for example, at in-running nips between glue rollers and at ip-running nips
betwgen book signaturésyand glue rollers.

EXAMPLE 2 Safe glue replenishment may be provided, for example, by a piping system or byla method of
replenishment from outside the safety devices.

7.3.1{1 ABack-rounding and pressing machines

7.3.11.1 Safeguarding in-running nips on feed and delivery belts

In-running nips on the feed and delivery belts shall be safeguarded (see 7.6.2.1). Access from the conveyor
belt to any hazard point inside the machine shall be prevented. A safety distance of 550 mm is recommended.

7.3.11.2 Safeguarding hazard points on tipping section

Hazard points in the tipping section (see Figure 26) shall be protected by fixed or interlocking guards.
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7.3.11.3 Sdfeguarding hazard points on pre-forming, back rounding‘and pressing sections

feeding of| book signatures

pre-formir|g section
back roungding and pressing section

book signatures

Figure 26 — Back rounding and pressing section (principle)

Hazard poinfs in the pre-forming, back rounding and pressing sections (see Figure 26) shall be protectgd by

fixed or inter

7.3.12 Backlining and head banding machines

7.3.12.1 Safeguarding in-running nips

ocking guards.

Where book signatures are transported between vertically mounted conveyor belts, the in-running nip

between the

550 mm long.

7.3.12.2 Safeguarding hazard points on glue section

In the glue sgction (see Figure-27), hazard points (for example glue rollers) shall be protected by guards.

48

two conveyor belts on the feeding side shall be safeguarded by a tunnel-type guard at|least
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The hazard points‘at'the counter-pressure sections (see Figure 27) shall be protected by fixed o

guarq

7.31

ue section

Auzing section

pad banding section
bunter-pressure section

Figure 27 — Backlining and head banding machine (principle)

.3 Safeguarding gauze section hazards

utting point at the gauze-cutting knife (see.Figure 27) shall be protected by fixed guards. T
bn the rollers of the gauze section (unwinding) shall be safeguarded in accordance with 5.3 3

.4 Safeguarding head banding section hazards

azard points inside the head=banding section (see Figure 27) and the cutting points at the d
t the rotary knives on the.unwinding unit of the head banding section shall be protecte
bcking guards.

.5 Safeguarding'counter-pressure section hazards

S.

B Casing-in (case binding) machines

ne in-running
nd 5.4.

utting knives
j by fixed or

r interlocking

7.3.13.1 Safeguarding hazard points between book transport and fixed machine parts

The hazard points between book-transport fingers and fixed parts of the machine shall be guarded in
accordance with Clause 5. Fixed guards, movable guards, or other means of guarding may be used
depending upon the design (see Figure 28). A tunnel-type guard 550 mm long is considered an adequate
guard for the book-signature feed point.
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1 feeding 5 gluing section

2 book covgr feeder 6 casing-in section

3 cover bending section 7  counter-pressure section
4  forming segction 8 delivery

Figure 28 — Casing-in‘machine (principle)
7.3.13.2 Safeguarding hazard points at delivery

The hazard points (for example crushing points at the transport device) at the delivery (see Figure 28) shgll be
guarded in dccordance with Clause 5. Fixed guards, movable guards, or other means of guarding may be

used depending on the design. Hazard' points inside the machine shall not be accessible from the defivery
side. A safety distance of 550 mm:-is_adequate.

7.3.14 BooHK-cover crease<forming machines (presses)

7.3.14.1 Safeguarding‘in-running nips

In-running nips .en\the feed and delivery belts shall be guarded in accordance with Clause 5. Fixed gyards,
movable gugrds; or other means of guarding may be used depending on the design (see 7.6.2.1). It shall not
be possible : ce of
550 mm is considered adequate.

7.3.14.2 Safeguarding hazard points in tipping section
The hazard points (e.g. crushing points created by the tipping and transport device) in the tipping section (see

Figure 29) shall be guarded in accordance with Clause 5. Fixed guards, movable guards, or other means of
guarding may be used depending upon the design.
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1 fgeding belt 4  pressing section
2 bpok signature 5 crease-forming rail
3 tipping section 6 delivery belt
Figure 29 — Book-cover crease-forming machine (press)
7.3.134.3 Safeguarding hazard points at pressing section

The

guarded in accordance with Clause 5. Fixed guards, movable guards, or other means of guar

used
vicini

7.3.14.4 Motion with a guard open

Booklcover crease-forming machines may.be started for make-ready by means of a two-hand

interl
provi
need

7.4
Mach

interl
5.6a

7.5

ISO 12649:2004(E)

1 2

zi@@i@@m%;

N

crushing points at the pressing section (e.g. between books and crease forming devig

depending upon the design (see Figure 29). Pictograms warning of hot parts shall be j
y of accessible heated book-cover crease-forming.devices.

bcking guards in the open position and at a speed greater than 10 m/min but no more th
d to ensure that the book in.the"machine does not burn during the glue melting process.
Inserting machines

ines with automatic feeders may be started for make-ready by means of a two-hand
bcking guards-in_the open position and at a speed greater than 10 m/min provided the reg
e met.

Counter-stackers

7.5.1

es) shall be
ding may be
osted in the

control with
an 20 m/min

Hed the requirements of the exception in 5.6 are met. A hold-to-run speed greater than 10 nj/min may be

control with
uirements of

|_Safeguarding divert gates (waste separator)

The crushing point on the divert gate shall be safeguarded (see Figure 30). This safeguarding can be
achieved, for example, by limiting the closing force to 200 N.
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Dimensions in millimetres

3 850

Key
1 feeding be
2 divert gatg
3 turntable
4 delivery tynnel with delivery belt

t

Figure 30 — Counter-stacker

7.5.2 Safeguarding hazard points at turntable

The hazard points at the turntable shall be guarded in-accordance with Clause 5. Fixed guards, moyable
guards, or ofher means of guarding may be used depénding upon the design. Safety distances shall cgmply
with 1ISO 13852:1996. At least one side of the turntable shall be protected by an interlocking guard in ordler to
allow access|for the removal of jams.

On the side where the stacked material is delivered, access to the turntable shall be prevented by a fixed or
interlocked tuinnel-type guard, or other means of guarding. The safety distance to the hazard point shall|be at
least 850 mm (see Figure 30).

7.5.3 Pneumatic system

When an intgrlocking guardSis opened or the emergency stop device is activated, the pneumatic system ¢f the
counter-stacker, including‘any accumulators, shall be depressurized in order to prevent inadvertent hazafdous
movement of the countersstacker.

7.6 Papel| embossing machines

7.6.1 Web-threading devices

On machines, safe threading of the web-type material shall be ensured. For certain types of machines, this
may require auxiliary threading devices.

On power-driven threading devices for web-type material, access to hazard points shall be prevented by the
use of guards.

Access to hazard points is considered prevented if, for example,
— on rope-type threading devices, the in-running nips between the threading rope and the idler pulley are

safeguarded. Safeguarding may include the provision, on the outside of the pulleys, of a fixed disc with a
radius at least 120 mm larger than that of the pulley;
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— on power-driven bar-type threading devices with transport chains, the in-running nips between chains and
chain wheels are provided with guards filling the in-running nips as far as possible.

7.6.2 Reel unwinding, rewinding and transport devices

7.6.21 Hazard point between reel and belt

On unwinding and rewinding devices where the reel is driven by a belt on the reel circumference (see
Figure 31), any accessible hazard point between the reel and the belt shall be safeguarded if the force
between belt and reel is more than 300 N. Guards shall be provided for protecting the in-running nips on the
drive-belt quide rollers (see Figure 32).

Figure 31 — Belt'drives

N\
/|

Figure 32'—"Safeguarding of belt in-running nips on belt drives

7.6.2]2 In-running nips

On ynwinding and~rewinding devices, the accessible in-running nips at reels, pressure rollefs or support
rollers shall be safeguarded by means of guards or safety devices with approach reaction (frip nip bars,
presqure-sengitive mats, electro-sensitive devices). The safety device selected shall be effective at all
operating reetdiameters. Access to the in-running nip from the side shall not be possible. Ingluded in this
requiremént is the safeguarding of the in-running nip facing the machine, if drawing-in hazards exist as long
as the diameter of the reel is small (at the beginning of the rewinding process) or the diameter of|the pressure
roller i5smatt:

For trip nip bars and pressure-sensitive mats, see 5.7.4. For electro-sensitive devices, see 5.7.3.

7.6.2.3 Chucking cones on devices using non-automatic control

On unwinding or rewinding devices using non-automatic control, the chucking cones shall be designed so that
they can be inserted only while the device moving the cones is in the hold-to-run control mode. Control
devices shall be arranged such that hazard points between chucking cones and reel can be observed from the
position of the hold-to-run control allocated to the unwinding and rewinding unit. The hold-to-run speed shall
be as specified in 5.6.

For automatic reel loading, see 7.6.2.12.
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7.6.2.4  Separation of chucking cones

Provision shall be made to prevent unintentional separation of the chucking cones after a reel has been lifted.
For example, unintended separation may be prevented by allowing the chucking cones to separate only in the
hold-to-run control mode at a maximum speed of 2 m/min or by two-hand-control.

Separation of the chucking cones during the unwinding or rewinding motion shall be prevented. For example,
an interlocking system may be used to prevent separation of the chucking cones during roll movement.

7.6.2.5 Shaftless unwinding and rewinding units

Provisions shall be made 1o ensure that shaffless unwinding and rewinding units can be started only aft¢r the
chucking cones are fully inserted. For example, this can be accomplished for manually operated machings by
providing thg operator with a clear view of the chucking cones using mirrors or a video monijtor.) For fully
automatic machines, this can be accomplished by use of a pressure-sensing monitor.

7.6.2.6 Non-conical chucking devices
Where thereis a risk of damaging non-conical chucking devices by lifting only one end-of the roll (for example,
when a long] heavy roll is stuck in the chucking device), provisions shall be made\to prevent lifting only one
end of the ro|l more than 50 mm. Generally, this risk increases in proportion to thewidth and mass of the foll.

NOTE THis is to help prevent possible damage to the chucking device, whichycould possibly result in the unexgected
release of the Jroll.

7.6.2.7 Small-diameter reels on shaftless unwinding and rewinding devices

Hazards cauped by the ejection of small-diameter reels on shaftless unwinding and rewinding devices shpgll be
prevented. Examples of means to prevent ejection of reelsiticlude the following:

— changing the reels at lower speed;

— preventipg the reel from being reduced tol a)ydiameter less than the minimum reel diameter specified by
the supqlier;

— fitting arl adequate safety device to the unwinding unit.

7.6.2.8 Lifting arm

If hazard pdints between.lifting arm(s) and machine frame cannot be avoided by built-in design ¢r be
safeguarded| the lifting arm(s) shall be movable only in the hold-to-run control mode. Control devices shpll be
arranged sugh that hazard points can be observed from the place of actuation. The hold-to-run speed shgll be
as specified |n 5.6.

7.6.2.9  Protection against drawing-in hazard

On reel unwinding and rewinding devices, provisions shall be made to guard against being drawn in between
the end surface of a rotating paper reel and fixed parts or lifting arms if the distance is less than 25 mm.

7.6.2.10 Protection against crushing hazard

On reel stands and reel splicers with movable parts, all hazard zones where there is the risk of crushing from
automatic movements shall be safeguarded in accordance with the distances and gaps defined in
ISO 13852:1996 and ISO 13854. Risk of crushing exists between movable parts such as lifting arms, paper
reels and devices for acceleration, cutting and gluing, or in connection with fixed parts such as side frames,
connecting bars or the floor.
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2.11 Transport of material-reel to reel-stand

On semi-automatic reel transport systems, transport of the material reel to the reel stand shall be done in the
hold-to-run control mode at a maximum speed of 20 m/min. The stopping path shall not exceed 200 mm. It
shall be possible to clearly see the total transport way from the respective hold-to-run control position.

7.6.

2.12 Protection of hazard zones of unwinding unit of automatic reel-loading systems

On automatic reel-loading systems, the hazard zone associated with the unwinding unit shall be completely
safeguarded by electro-sensitive devices or by guards. Hazard zones exist between the material reel and
fixed machine parts, between the material reel and the lifting arm and the floor, and between the material reel

and
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the chucking cone.

e ESPDs, in accordance with 5.7.3, are used for safeguarding the automatic reel-loa
ding units, the device may be muted while material reels or unwound cores are transporte
safeguarded by the electro-sensitive device on the following conditions:

an additional photoelectric device is provided at a height (%) of not more than"50 mm above
largest reel that will cause immediate stopping of all hazardous movements on the ur
vhenever the beam is interrupted during insertion of the material ,reel’or removal of uny

¢aused, for example, by persons accessing the hazard area (see Figure 33);

mergency stop devices shall be provided within easy reach on the unwinding unit that will
utomatic loading operation.

spfeguarding the hazard zone by electro-sensitive«devices, see 5.7.3.

EPTION: If indexing (rotating motion) of the lifting arms toward the subsequent or pr
on(s) is limited to no more than 1/60 Hz\(1 rpm), and if indexing of the reel is preceded

| of at least 2 s duration, and if all pinchi(crush) points have more than 120 mm separation,
5 (crush points) between the indexing.objects and fixed objects are considered to be safegua
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height to the top of the largest reel plus a maximum of 50 mm

Figure 33 — Use of ESPDs to guard automatic reel-loading of the unwinding unit on automatic reel-

loading systems
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7.6.3 Safeguarding in-running nips on guide rollers

The in-running nips between guide rollers and between guide rollers and fixed machine parts shall be

safeguarded

by providing a minimum separation of 120 mm, or by fixed or interlocking guards.

7.6.4 Stretch rollers and counter rollers

Stretch rollers and counter rollers shall have a minimum separation of 120 mm (clearance between the two

rollers).

7.6.5 Safequarding movement of counter-roller

The movemgnt of the counter roller when travelling into and out of position shall be safeguarded.

If speed limi
hold-to-run, ¢

7.6.6 Warrling of heated parts

Where embg
warning the

above the of
platform, the

Key

1 unwinding
2  paper wef
3 stretch rol
4  embossin
5 counter rg

tion is used as the safeguard, movement of the counter roller shall be limited to(5,m/min
r to a non-hazardous speed of < 5 m/min.

ssing rollers are heated (see Figure 34), a pictogram shall be posted on or near the ma
bperator of hot machine parts. Hot pipes shall have adequate insulation up to a height of
erator platform. In the case where the operator is standing on“the floor, rather than on a r
floor is considered to be the “platform” for this requirement.
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Figure 34 — Paper-embossing machine
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7.7 Finishing machines

7.71 Coaters

7.7.1.1  Web-threading devices

The requirements for web-threading devices in accordance with 7.6.1 shall be fulfilled.

7.71.2  Safeguarding reel unwinding and rewinding units

Reel-unwinding and -rewinding units shall be safeguarded in accordance with 7.6.2.
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7.71.3 Safeguarding in-running nips

The in-running nip between guide rollers and between guide rollers and fixed machine parts shall be
safeguarded by providing a minimum separation of 120 mm, or by fixed or interlocking guards.

The in-running nip on the dosing gap shall be guarded (see Figure 35).

Key

1 cpllecting pan
2 dpsing gap

3 njaterial web

Figure 35 — Dosing gap

The jn-running nips in the coating unit between (Coating roller and cooling roller/coating rdller shall be
protefted by fixed or interlocking guards.

The ip-running nips between the coated, tear-resistant material web and guide rollers that can bg accessed in
the mpachine from passageways and that\have a wrapping angle of 45° or more shall be protegted by fixed
guards (see Figure 36).

Key

1 coated web

2 guide roller

3 wrapping angle
4 in-running nip

Figure 36 — Wrapping angle on guide rollers
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The in-running nips on the belt shall be safeguarded (see Figure 37).

Key

1 material W
2 polyethyle
3 coolingro
4 polytetrafl

eb

ne (PE)

ler

Lioroethylene (PTFE) belt

Figure 37 — Coating with polyethylene

7.71.4  Sgfeguarding hot material and surfaces

Contact with

7.71.5 Ex

hot melt material used for coating shall be prevented-by fixed guards.

haust equipment

Where coatifgs that emit hazardous vapours are being used, the machine shall be equipped with ex

equipment af

NOTE B
technical requ

the point of application.

cause the requirements for exhaust eqlipment vary with the substances used, it is not possible to s
rements in this International Standard.

7.71.6  Sdfeguarding movement ofrollers

The traversir
safeguarding
by the use of

7.71.7 Ex

Explosion pr

g movement of the.coating rollers or coating roller and cooling roller shall be safeguarded

interlocking guards.

plosionprevention

pvention and protection shall be as specified in 6.2.

haust

becify

This

can be achieved,-for example, by operating at a speed of 5 m/min under hold-to-run contiol, or

7.71.8 Continuous-flow dryers on coating devices

7.7.1.81 Flammable substances

Where coating material that may emit flammable substances is being used during the drying process, the
requirements of EN 1539 shall apply.

7.71.8.2 Safeguarding hazard points on dryers

The hazard points when closing the upper and the lower part of the dryer shall be safeguarded. This
safeguarding can be achieved, for example, by hold-to-run control.
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The automatic closing movement of the dryer shall be safeguarded by trip bars. Automatic closing shall be
possible only for the last 300 mm of the aperture.

7.7.1.8.3 Prevention of ignition of web material

Ignition of the material web when passing through the continuous flow dryer shall be prevented. This can be
achieved in case of a stoppage of the machine or the coating unit, for example, by adequately reducing the
performance of the continuous flow dryer and maintaining the material web at an adequate distance from the
source of radiation by an air wiper.

7.7.1.8.4 Surface temperature of accessible parts

The purface temperature of parts, which are accessible from the outside, shall not exceed the maximum
valugs in accordance with EN 563.

7.71|8.5 Safety check valves

Whefe hydraulic or pneumatic cylinders are provided for opening the dryeryqverridable safety rated check
valves shall be fitted to the lifting cylinders.

7.7.118.6  Protection from falling shut

To prevent the dryer from falling shut during inspection operations, mechanical devices shall bg¢ provided to
secufe the dryer open.

NOTE For example, the dryer may be prevented from falling shut by means of struts which are ipserted during
inspegtion.

7.7.2] Laminators

7.7.2]1  Reel-unwinding and -rewinding units

Reelqunwinding and -rewinding units shall be safeguarded in accordance with 7.6.2.

7.7.2|12 Web threading devices

The requirements for web-threading devices shall be in accordance with 7.6.1.

7.7.2|13 Safeguarding in-running nips
The ipn-running’nips of the feeding and delivery belts shall be safeguarded (see Figure 32).
The Jn-rdnning nips between guide rollers and between guide rollers and fixed machine parts shall be

safequarded. This safeguarding can be achieved, for example, by providing a minimum distance pf 120 mm or
by fixedorimtertocking guards:

The in-running nips between the foil-laminated tear-resistant web and guide rollers which can be accessed in
the machine from passageways and which have a wrapping angle of 45° or more (see Figure 36) shall be
protected by fixed or interlocking guards.

The in-running nip on the laminating rollers shall be protected by fixed or interlocking guards. Where the
thickness of the laminated material is 18 mm or more, the opening width shall be a maximum of 30 mm and
the distance from the guard opening to the nip shall be a minimum of 200 mm.

The in-running nips on the rolls that feed sheets (see Figure 38) shall be safeguarded. This safeguarding can

be achieved, for example, by ensuring that the rolls have a displacement of at least 25 mm or roller contact is
by their own mass.
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In-running nips on the glue rollers (see Figure 38) and on the dosing gap (see Figure 35) shall be protected by
interlocking guards.

2 34L561% 8 9 10 1 12 13 14 15

G, %

Key

1 unwindind unit 6 transport rolls 11 transport belt

2 guide rollgr 7 glue unit 12 package stop

3 Stackin fgeder 8 sheeter 13 turning belt

4 feeder 9 laminating rollers 14 stack in delivery
5 rotary knife 10 pressing belt 15 delivery

Figure 38 — Web-fed laminator for sheet material
7.7.2.4 Sgfeguarding traversing movement of laminating rollers

During make-ready and cleaning, the traversing movement of the laminating rollers (see Figure 39) shall be
safeguarded| This safeguarding can be achieved, for example,-by‘a speed of 5 m/min or less under hdld-to-
run control of interlocking guards.

Key

1 feeding bglt 5 unwinding unit

2 substrate [single sheets) 6 laminated single sheets
3 laminating roller 7 delivery belt

4  foil web

Figure 39 — Foil laminator

7.7.2.5 Safeguarding opening and closing movement of laminating rollers

The opening and closing movement of the laminating rollers shall be safeguarded where the travel path is
more than 6 mm. This safeguarding can be achieved, for example, by providing hold-to-run control at a speed
of 5 m/min or less, or by using interlocking guards.
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7.7.2.6 Safeguarding heated lamination rollers

Where hot foil is used for lamination, guards shall be used to prevent contact of personnel with the heated
lamination rollers.

7.7.2.7 Safeguarding cutting devices

Cutting devices, including rotary knives (see Figure 38), shall be safeguarded by the use of interlocking
guards in accordance with 6.10.

7.7.2.8 Safequarding feeders in laminators

The

forp
7.7.2|]9 Sheeters on laminating machines

7.7.219.1 Safeguarding hazard points on sheeter

Hazard points on the sheeter (see Figure 38) shall be safeguarded by fixed or interlocking guards].

7.7.2]19.2 Safeguarding in-running nips

The

be safeguarded. This safeguarding can be achieved, for example, by fixed guards or by ensu
presgure rollers are held in position by their own mass and have a displacement of at least 120 m

Onp

or

}Eeder for the laminating material and delivery shall be safeguarded in accordance with'the
ss systems as specified in ISO 12648:2003, 5.8.1.

in-running nip between pressing rollers or guide rollers and*a pressing belt (see Figures 38

guards;

Ilere is a distance of at least 40’mm between the upper and the lower pressing belt, and wit
elt entrance aperture of at least 120 mm (Figure 40);

Ipast 120 mmbetween the pressing belts, with the force of the pressure rollers not exceeding

requirements

and 40) shall
ring that the
m.

ressing belts, the in-running nip between the :.upper and the lower pressing belt on the infe¢d point shall
be sgfeguarded. One of the following measures is considered to be adequate:

gafety distance of 850 mm measured from the point of entrance of the pressing belt up to that point where

N a pressure-

displacement of pressure rollers accessible in the 850 mm area adequate to ensure a clear glistance of at

200 N.
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Figure 40 — Pressing belt
7.7.29.3 $afeguarding crushing points

The crushing
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Explosion pr

7.7.210 Rotary tools on laminators

$afeguarding shearing points

2004(E)

Dimensions in millimetres

850

point between transport belt and package stop (see Figure 38) shall be safeguarded by fix
uards if the maximum clamping force when closing is more than 200 N.

hts between the turning belt-and the transport belts, ahead of and behind the turning belt, sh
(see Figure 38).

Explosion prevention and protection

bvention and.protection shall be as specified in 6.2.

Rotary tools

ed or

all be

bn-Jaminators shall be safeguarded in accordance with the requirements of 6.10.

7.8 Guillotine cutters

7.8.1

Knife cycles

All knife drives and controls shall incorporate a single-cycle device. Any programmable sequence of knife and
clamp motions shall be operator-initiated and shall be interlocked to safety devices. Actuation of a stop control
shall override the programmed sequence and halt the hazardous motion.

At the end of each cutting cycle, the knife shall automatically stop in a fully retracted position, with the knife
edge completely covered by the clamp. Failure of the knife to stop at this position shall place the machine in a
condition in which it must be manually reset or restarted.
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Motion of the knife in the cutting direction shall stop upon any interruption of the cutting cycle or activation of
safety devices, and the knife shall return to a fully retracted position (see also 7.8.2).

Machines without interlocking guards shall monitor stopping performance (both stopping time and position) at
any knife stop. Failure of the knife to stop within the designed stopping performance shall place the machine
in a condition in which it must be manually reset or restarted.

This requirement is intended for machines that use guarding methods such as light curtains, rather than
interlocking guards. See 7.8.6 for requirements for the use of interlocking guards on guillotine cutters.

Machines with a hydraulically-operated knife can be monitored only after an interruption of the cutting cycle.

The 'lhethod used to monitor stopping performance shall be capable of determining whether. the knife stops
within the specified stopping criteria, and if not, shall place the machine in a condition in“whigh it must be
manyally reset or restarted.

Machines incorporating motor/flywheel/clutch knife drives shall be equipped with) an anti-rgpeat device.
Examples of mechanical devices to accomplish this include safety bolts, latchesy safety clutchep, cut out/flat
spot |n main drive gear, etc.

The gutting edge of the knife shall not extend beyond the clamp during, the clamping and the unclamping
portigns of the cutting cycle. The clamping and unclamping portions of, the cutting cycle are thos¢ times when
the clamp is in motion. Once the clamp has come to rest on the product to be cut, the knife will pass beyond
the clamp to complete the cutting portion of the cutting cycle. This is the only time during which the knife is
permjtted to extend beyond the clamp.

7.8.2| Interruption of cutting cycles

In machines with knife drives utilizing stored energy; the knife shall stop in the event of loss ¢f any power
sourge affecting the knife drive (electrical, hydraulie, pneumatic, etc.).

Machines with a crank-driven knife movement without the possibility of reversing its movemenit shall be so
designed that the clamp is not allowed te'retract to its starting position automatically after the cuttjng cycle has
been|interrupted.

Machines with a hydraulically opérated knife movement shall be so designed that, in the even{ of the cycle
being interrupted, knife and clamp automatically retract to their starting position.

7.8.3| Clamping

7.8.311  Clamping-pressure

During manualloading, positioning and unloading of material by an operator, high-pressure clamping shall be
prohipited through design. Low-pressure or manual clamping is permissible during positioning of the material

withirr the“cutting zone. High-pressure clamping shall be possible only while machine operation |s under two-
handlcontrol or dnring an-automatic cut sequence

During loading, unloading or positioning by a gripper, high-pressure clamping is allowed.

In machines equipped with power-driven clamps, the interruption of any function which incorporates high-
pressure clamping shall cause all clamping motion in the downward direction to stop.

NOTE Power failure is considered as an interruption of function.
7.8.3.2 Low-pressure clamping

The clamping force of a power-driven clamp during low-pressure clamping shall not exceed 300 N on cutting
machines of up to and including 1,6 m wide, or 500 N force on cutting machines greater than 1,6 m wide.
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The clamping force shall be measured using a spring-ring combination tool, which is designed so that when
the specified force is placed on the spring, the height of the compressed spring is greater than the height of
the ring.

7.8.3.3 Low-pressure and manual clamping

Low-pressure clamping may be obtained by the use of either a manual control, or a power-driven clamping
device.

Low-pressure power-driven clamping, as defined in 3.47, may be obtained by means of an operator-initiated
control, which is separate from the control used for high pressure clamping.

The control for power-driven low-pressure clamping shall not be a latching type. Upon release of the\cgntrol,
the clamp shgll immediately return to its retracted position.

For manual £lamping controls, release of the clamp actuator shall cause the clamp to remain’ stationary or
return to the fetracted position.

During knife pervicing, the clamp may be latched by a separate control.

7.8.3.4 Clamps

Cut-outs, lipg or holes on the side of the clamp facing the knife shall besafeguarded by the use of coveérs or
plugs.

7.8.3.5 Adtomatic clamp operation
Any programmable system sequence of clamp motion shall-be operator-initiated and shall be interlocked to

safety devicgs. Actuation of a stop control shall override the programmed sequence and halt the hazafdous
motion.

7.8.4 Failure of transmission components

A failure of the components of a knife-carriér_ holding device or clamp shall not result in hazardous movgment
of the knife ¢r clamp. This requirement s, 'satisfied, for example, by providing mechanical or other megns to
prevent the Knife or clamp from falling(

7.8.5 Backigauge

Any power-driven backgauge’shall be interlocked with the knife and the clamp controls to prevent fofward
backgauge nfjovement during high-pressure clamping and cutting.

If a progranimable sequence is stopped as the result of the activation of a safety device, hazafdous
movement of the'backgauge shall also stop.

Power-up shall not result in backgauge motion.

Actuation of a stop control shall override the programmed sequence and shall halt hazardous motion.

7.8.5.1  Guarding the rear of machines

Guards and/or other safety devices shall prevent access to knife, clamp and backgauge hazard points on
guillotines from the rear of the machine.
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7.8.5.2 Automatic backgauge travel

Where the backgauge can travel automatically, the hazard point between the back edge of the clamp and the
backgauge shall be safeguarded by one or more of the following measures:

— active ESPDs;

— automatic travel limited to up to 25 mm before the clamp, with further travel possible only under hold-to-
run control with a maximum speed of 3 m/min;

— protection against reaching below the clamp by providing a guard which makes the hazard point between
guard and backgauge at least 120 mm behnind the front edge of the clamp (see rigure 4 1);

— hold-to-run control.

Dimensiong in millimetres

120

Key

1 bpckgauge
2 gpard

3 clamp

4  kpife

Figure 41 =~ Protection against reaching below the clamp

7.8.5|13 Backgauge spindle
Acceps to any part of the backgauge spindle from the top shall be prevented.
Acceps to the spindlesfrom the underside of the rear table shall be prevented by fixed guards, unl¢ss access is

prevented by the position of the spindle. An example of safeguarding this point would be the uge of a guard
that gan be moved back and forth (like a window blind) covering the spindle on the rear table.

7.8.6| ,Guarding front (operating side) of a guillotine

ESPDs protecting against incidental contact with the knife and the clamp shall be active during that portion of
the cutting cycle and/or high-pressure clamping during which hazardous motion is occurring or is possible.

Access to knife and clamp hazard points shall be prevented from the front (operating) side of the machine by
one of the following means, which shall be incorporated with the use of two-hand control:

— an interlocking guard in accordance with ISO 14119:1998 and ISO 14120 without side openings; any

openings on the front side of the guard shall be designed in accordance with ISO 13852:1996 (see
Figure 42);
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— active ESPDs extending to the machine table without side openings in the guard. The front table shall
extend at least 30 mm beyond the safety distance (outermost beam) of the ESPD. Positioning of the
ESPD shall be in accordance with Figure 43;

— active ESPDs that do not extend to the machine table. The front table shall extend at least 30 mm beyond
the safety distance (outermost beam) of the ESPD. Positioning of the ESPD shall be in accordance with
Figures 44, 45, 46, 47 and 48.

3
2 L
1 7\‘
J
1
5
Key
1 backgaugp
2 clamp
3 knife
4 interlocking guard
5 cutting plgne

Figure 42 — Guillotine (side view) with intérlocking guard on the front side

5 —
Key
1 backgauge
2 clamp
3 knife
4 ESPD
5 cutting plane

Lg safety distance

Figure 43 — Guillotine (side view) with ESPDs

66 © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=cb8d2c83167321801f3076fdef11d259

ISO 12649:2004(E)

Dimensions in millimetres

Key

O b WODN -

The minimum distance of the ESPD is calculated as‘shown in Equation (1), based on a resolutior
to or less than 40 mm and measured when projected on the centre point between the npachine table

equa
and t

1
wher
1
q
1
Equa

dista
dista

1 o -
Bl %_'
"\f
5| 6

hckgauge

lamp

hife

eam of front ESPD
itting plane
o-hand-control

bfety distance

Figure 44 — Guillotine (side view) with ESPDs and two-hand control

he lower edge of the clamp (see Figures 43"and 44).
s = (2000 x ¢) +[8 x (dg—14)]

is the total response time, in seconds, of the machine;

Ir is the resolution.(minimum object detection) capability, in millimetres, of the ESPD;
s is the safety distance, in millimetres.

nce of 260 mm. If Lg, when calculated by this formula, results in a distance of more than
nce’may be reduced using the following formula, while maintaining a minimum distance of 5(

Lg = (1600 x #) + [8 x (dg—14)]

where the symbols are the same as for Equation (1)

capability of

(1)

tion (2) applies to all safety distances, Lg, up to and including 500 mm, with a minimun) permissible

500 mm, the
0 mm:

()

The maximum distance of the ESPD beams, measured between the centres of the optical systems, shall not
exceed 55 mm for a resolution capability of equal to or less than 40 mm.

The outermost beam of the ESPD shall be arranged on the side of the maximum opening angle of 16°, but the
distance to the machine table shall not be more than 185 mm (see Figure 44). The minimum distance to the
cutting plane shall be 610 mm (see Figure 45).
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Dimensions in millimetres

=610

9V
<185

Key
1 cutting plgne
2 area admissible for outermost beam of ESPD

Figure 48 — Arrangement of the outermost beam of the ESPD for clamp openings of less than pr
equal to185 mm

On guillotings with an automatic cutting sequence, an additional ESPD shall be provided at a distance of
between 400 mm and 550 mm from the cutting plane and at a height of between 0 mm and 205 mm from the
table surfacq (see Figure 46). The first cutting cycle shall be started by<two-hand control. Following cltting
cycles are sfarted automatically. During the automatic cutting sequence, the backgauge shall be allowed to
travel only toward the front (direction of the clamp).

Dimensions in millimetres

205
/

400

550

Key
1 cutting plpne
2  area adniissible for additional ESPD

3  front of tabte

Figure 46 — Position of additional ESPD
As an exception, on machines with a usable pile height of more than 185 mm, the outermost beam of the

ESPD may be arranged at a maximum angle of 16° to the lowest point of the cutting plane and at a distance
of 610 mm minimum and 710 mm maximum from the lowest point of the cutting plane (see Figure 47).
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Dimensions in millimetres

Key

N
(@]

Ltting plane
2 afea admissible for outermost beam of ESPD

185 mm

Figure 47 — Arrangement of the outermost beam of the ESPD for ‘clamp openings of grgater than

On guillotines with openings of equal to or less than 165 mm betwéeen the outer housing of the ESPD and
maclhjine table, the safety distance depicted in Figure 48 shall:be 550 mm, as specified by Equltion (3), and

shall |be observed between the lowest point of the cutting plane and the outer edge of the housi
shall pe provided. Otherwise, a safety distance of > 850 mmvshall be required.

IS =LA+LB
wherge

1g is the safety distance, in millimetres;

frame;

frame.

g, or guards

(3)

1, is the distance, in millimetres,-from the lower edge of cutting plane to the outer plane of{the machine

1g is the distance, inrmillimetres, from the outer edge of the ESPD to the inner edge of|the machine
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Dimensions in millimetres

Key
Lg safety disfance

L, distance ffom the lower edge of cutting plane to outer plane of machine frame

Lg distance ffom the outer edge of the ESPD to the inner edge of the machine franie

Figure 48 — Safety distance

7.8.7 Pile-support angles (jogging blocks)

For cutting sfrips, a pile-support angle (jogging block) shalt.bé provided (see Figure 49 for an example of g pile
support angle).

Figure 49 — Pile-support angle

7.8.8 Knife changing and adjustment

Changing and adjusting the knife shall be performed only by an authorized person (see 3.5).

Means shall be provided to install or remove the knife without necessitating that the knife handler contact the
cutting edge of the knife. When changing knives, the full cutting edge of the knife shall be covered by a
holding device fitted to the knife (see Figure 50).

When changing or adjusting knives, both the knife blade and hazardous movements shall be safeguarded.
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Key
1 kpife blade
2 frpnt view of holding device covering the cutting edge of the knife blade

Figure 50 — Protection of knife blade using holding device
Knifeldescent shall be possible only by one of the following:

— two-hand controls and safeguarding by ESPDs;

— two-hand controls with the interlocking guard closed;

— mechanical means to engage the clutch.

In th¢ United States, this method is consideredto be a maintenance task, and lockout/tagout pfocedures as

defined by OSHA shall apply (see The (Control of Hazardous Energy Sources (Lockout/Tdgout) OSHA
29CHR1910.147142], or ANSI Z244.1111),

7.8.9| Hazards from integral feeding and delivery equipment on guillotines

7.8.91 Crushing point at\gripper

The ¢rushing point at the,gripper on the feeding table shall be safeguarded.

Exanpples of safegiarding this area using photoelectric devices include the following measures:

— functionatphotoelectric device detecting the upper edge of the paper pile;

— functional photoelectric device detecting the front edge of the paper pile;

— functional photoelectric device detecting the presence of paper in the gripper.

If photoelectric devices are used to safeguard this area, the gripper shall be allowed to close only after all
photoelectric devices have been operated in the given sequence.

7.8.9.2 Hazard point between feeding table and guillotine

The hazard point between the feeding table and the guillotine caused by the vertical movement shall be
safeguarded (see Figure 51).

Safeguarding can be achieved, for example, by providing a trip device.
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Key
1 paper pile] 6 guillotine 11 aligning gauges
2 gripper 7 front table 12 ESPD
3 feeding taple 8 delivery table 13 pallet
4  pusher 9 hold-down 14 fence guard
5 Rear table 10 guard

Figure 51 — Loading and unloading (feeding and delivery) equipment
7.8.9.3 Hazard point between pusher and table

The hazard goint between the pusher on the feeding table and feeding table or rear table of the maching| shall
be safeguarded.

Safeguarding can be achieved, for.example, by limiting the distance between the lower edge of the plisher
and the tablg to no more than 6 mm.

The safety distance betweenback of the pusher and fixed machine parts shall be at least 100 mm.

7.8.9.4 Hazard point between delivery table and front table

The hazard point between delivery table and front table of the guillotine caused by the horizontal movgment
shall be safepuarded.

Safeguarding can be achieved, for example, by providing guards or trip bars.

7.8.9.5 Hazard point between delivery table and fixed parts

The hazard point between delivery table and fixed machine parts caused by vertical movement of the table
shall be safeguarded.

Safeguarding can be achieved, for example, by providing trip devices.

7.8.9.6 Hazard points between delivery table and floor or pallet

The hazard points between the delivery table and the floor or pallet shall be safeguarded.
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7.8.917 Hazard points between delivery table and aligning gauge

The

This

7.8.918 Hazard point between hold-down and delivery table

The
This

7.9

The

Fixed guards, movable guards, or other mmeans of guarding may be used depending upon
Emefgency stop devices shall be provided.at each operating position as specified in 10.2.3.1.2.

For manually fed machines using @ conveyor that puts the product into the cutting zone, feeding
open|ngs shall be designed in accordance with ISO 13852:1996.

On the feeding and delivery side, a safety distance of 550 mm to the nearest hazard point is acc
trimmer is mounted in-lineZand manual take-off is excluded (see Figure 52).

ISO 12649:2004(E)

can be achieved, for example, if all of the following requirements are met:

access from the back of the equipment is prevented by guards in accordance with 1ISO 13852:1996 (see

Figure 51);
guards are provided on the front (see Figure 51);
there are two ESPDs safeguarding the delivery area (see Figure 51);

an emergency stop device is provided in the delivery area.

hazard points between the delivery table and the aligning gauge shall be safeguarded.

can be achieved, for example, by providing an ESPD or a trip device on the delivery table.

hazard point between the hold-down and the delivery table shall be safeguarded.
can be achieved, for example, by one of the following:
thLoId-down devices are fitted at a minimum distance of 850.mm from the edge of the delivery

e maximum force of the hold-down is limited to 500N

Trimmers

hazard zone at the knives shall be guarded.on the feeding and delivery sides in accordance

Dimension
550 550

fable;

vith Clause 5.
the design.

and delivery

eptable if the

b in millimetres

NI gIN

LI 77777 (¢ SE— 4

% 7

Figure 52 — Trimmer with automatic feed
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Where material is fed manually in to the hazard zone by the operator, the hazard points on the operator side
of the trimmer shall be safeguarded by a two-hand control located on the front edge of the feed table. The
requirements for two-hand controls as specified in 10.5 shall be met. Feeding apertures on the operator side
of the trimmer shall be as small as possible, consistent with the size of the format cut.

When the interlocking guard is opened, it shall be possible to start the trimmer only by means of two-hand
controls. Operation of the control with the guard open shall allow only a single stroke of the knives, regardless
of how long the control is held. The means to control a single stroke of the knife shall comply with category 1
of ISO 13849-1:1999.

Knife covers to be applied for knife changing and transport of knives shall be supplied with the machine.

Openings and safety distances on waste discharge chutes shall satisfy ISO 13852:1996.

For trimmers|{ with an automatic vacuum system to remove paper cuttings or an automatic exhaust system, the
system shall[comply with the requirements for explosion prevention and protection as specified,jin’ 6.2.

7.10 Onserters/attaching machines

The exceptipn specified in 5.5.1.2 may be applied to feeder guards for onsgrters/attaching machings, if
necessary.

7.11 Overdover/protective wrapper gluers

The exceptign specified in 5.5.1.2 may be applied to feeder guards for’'overcover/protective wrapper glugrs, if
necessary.

8 Releage from hazardous situation

Means shall pe provided for the release of persons in-the event of entrapment.
NOTE R¢lease mechanisms may include

— provisiong for moving some elements by-hand or with the use of a tool;

— reversing the direction of the machine;

— opening the entrapment space.

Where mearjs for manual-movement are provided, indication of the direction of rotation should be projided
near such means to assist.n the release of persons.

9 Contrgl Zones

A binding and finishing system can consist of a multitude of machines and control systems. These may be
divided into one or more subsystems creating “control zones” governing machine motion or non-motion for
separate portions of the complete binding and finishing system. Small control zones may be used for
independent operation. In other cases, these control zones may be combined to form a larger control zone.

The motion-control stations within each control zone shall affect the hazardous motion of all equipment within
that control zone. When multiple control zones are combined into a larger control zone, all motion-control
stations within the larger control zone shall be able to control all hazardous motion in that zone.

EXCEPTION: Some auxiliary equipment, although part of the binding and finishing system, does not affect
motion of other portions of the system. The function or motion of this auxiliary equipment is affected only by its
own motion control station(s) and/or the motion of specific other equipment within the system. Motion control
stations on this auxiliary equipment shall not cause motion of any other machine within the system.
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Examples of such auxiliary equipment include stream feeders, hopper loaders, ink jet devices, labelling
machines, card blowers, etc.

Any motion-control station that can initiate motion shall also have a stop function to stop that same motion.

Portable motion-control stations shall function in accordance with 11.2.2. Wireless motion-control stations
shall function in accordance with 11.1.2.

If some portion of the control zone is not currently being used, the stop/safe and guard interlock functions of
that unused portion shall not be disabled.

EXCEPHON:
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— the unused portion of the machine is disengaged;
— all energy sources are locked, blocked or otherwise effectively controlled;
— after opening the guard, the hazardous area of another zone cannot be reached.

If thg motion-control station for the unused portion of the control zone“can initiate motion, the stop/safe
functjon shall not be disabled.

If pottions of the system are being used independently, thus creating separate control zones| the motion-
contrpl stations for each control zone shall be independent of any ‘éther.

For gxample, for a system that contains a gatherer, binderstrimmer, conveyor, and polywrapper] the trimmer,
conveyor and polywrapper may be temporarily used together as a small independent system. This will create
two independent control zones: one consisting of the trimmer, conveyor and polywrapper (control zone A); the
other|consisting of the gatherer and binder (control zene B). In this case

— the motion-control station of each machine’within control zone A affects motion of all maghines within
¢ontrol zone A;

— the motion-control station of each ‘machine within control zone B affects motion of all mafhines within
¢ontrol zone B;

— the motion-control station\of each machine within control zone A does not affect motion of pny machine
vithin control zone B_and vice versa.

Gengrally, the purpose©f zone configuration is to avoid the situation where pushing an emergenqgy stop in one
zone(stops motion/in\all zones. However, it is possible to configure the system such that an emgrgency stop
contrpl would affeetall motion zones of the system (see 10.2.3.1.1).

Each| contralrzone shall have a safety signalling system as specified in Clause 14, if the overa|l view of the
persannél by the operator is obstructed or communication between operating personnel is difficyilt within that
contrpl-zone. Each control zone shall also have a motion-control station as described in Clause 11.

10 Controls

10.1 General

This subclause addresses specific controls, which shall meet the criteria put forth in this International
Standard. The binding and finishing system may have other controls not specified in this International
Standard, but such additional controls shall not interfere with the function of those specified, nor shall their
function be liable to be confused with the function of those specified.
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10.2 Manual control devices

The requirements in this subclause apply only to the system drives that cause hazardous motion.

Unless otherwise specified by this International Standard, the manual controls specified by this International
Standard shall be flush. An exception to this requirement is the controls on touchpads, which may be slightly
raised or slightly recessed to enhance tactile recognition.

Operating elements of manual controls for starting hazardous movements shall be safeguarded against

unintended a

ctuation.
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they can
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Controls sha
intentional of

clearly visible and identifiable, and appropriately marked where necessary;
be safely operated without hesitation or loss of time and without ambiguity (e.g. by the add
to another of similar type having the same pattern of operation);

btion (for pushbuttons) and their movement (for levers and handwheels)‘are consistent with

ration cannot cause additional risk.

trol is designed and constructed to perform several different actions, the action to be perfg
ly displayed and subject to confirmation where necessary.

Il be so arranged that their layout, travel and resistance to operation are compatible wit

performed, taking into account ergonomic.principles. Constraints due to the necess3
se of personal-protection equipment (such™as footwear, gloves, etc.) by personnel durin
controls shall be taken into account.

| shall be placed near each start control. Where the start/stop function is performed by mes
control, a separate stop control shall be provided if there is a risk that the hold-to-run contr
e hazardous motion when it is_released.

| be located outside the hazard zones, except for certain controls such as emergency stop,
which, of necessity, dre)located within a hazard zone.
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hes for starting and stopping machine motion and their operating elements shall satisfly the

requirements of IEC 60204-1:2000.

For emergency stopping devices, the requirements of ISO 13850 and IEC 60204-1:2000 shall be satisfied.

If symbology

is used, the symbol shall be as defined in ISO 15847.

10.2.1 Types of manual control devices

10.2.1.1

Flush control

76

Flush control devices

s shall be flush with their respective collars or with their adjacent surfaces.
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10.2.1.2 Guarded control devices

Guarded control devices shall utilize raised collars or borders that extend beyond the surface of the control to
protect the control from inadvertent actuation.

10.2.1.3 Mushroom-head and palm-type pushbuttons

Mushroom-head and palm-type pushbuttons shall protrude at least 9 mm beyond their respective collars.
They shall also protrude above the actuators of adjacent unguarded, non-stop function controls. The head of

the mushroom-head or palm-type pushbuttons shall be at least 25 % larger than the surrounding pushbuttons,
and have a minimum diameter of 28 mm (see Figure 53).

NOTE The intent is to make these pushbuttons more prominent than surrounding pushbuttons.

== =

Z

a) Mushroom-head pushbuttons b) Ralm-type pushbuttons

Figure 53 — Types of emergency stop pushbuttons
10.2.2 Colours for manual control devices
Colouirs used for control devices shall be as specified in, Table 2.

Although Table 2 indicates both required and preferred implementations, for the purpose of progoting safety

through uniformity in the industry manufacturers-are encouraged to use the preferred colours for the control as
specified in Table 2.

The ¢olour of the controls, illuminated.or-nhon-illuminated, shall be as specified in IEC 60204-1:2000, and shall
be ufiform throughout the binding_and finishing system. If illuminated controls are used in corfjunction with

persannel warning lights, they (Shall be distinct in design and/or location so as not to be cpnfused with
persqnnel warning lights.
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Table 2 — Colours for manual control devices

Control Required Preferred Remarks

Emergency stop red on yellow background — —

Stop/Safe grey, black, white red red required in U.S.

red, if used as emergency stop

Other motion stop grey, black, white or red red red required in U.S.
Run black, white, grey, or green black —

Forward inch biack; White or grey grey —

Reverse inch black, white or grey black —

Forward/Revgrse inch black, white or grey black used with a selector switch
Ready black, white or grey black —

Reset blue, black, white or grey blue —

Faster black, white or grey grey —

Slower black, white or grey white —

Other motiondinitiating controls black, white or grey — —

10.2.3 Functions, operations and mechanical specifications of manual control devices

10.2.3.1 Emergency stop

Emergency gtops shall satisfy the requirements of ISO 13850'and IEC 60204-1:2000.

10.2.3.1.1 Emergency stop function

The emergency stop function shall be able to be_inhitiated by a single human motion.

The emergency stop function shall override all other functions in all operating modes of the machine but
not disable ahy system designed to reléase trapped persons as defined in Clause 8. It shall not be possik
any start cojmand (intended, unintended or unexpected) to be effectuated until the emergency stop fur
has been mgnually reset.

The emergency stop function shall be designed so that after the activation of the emergency stop control

shall
le for
ction

— all hazafdous mation of all devices in the system is stopped as quickly as possible, without creatipg an

additional hazard:

or

— all hazardous motion of the device(s) in the stop-button control zone is stopped as quickly as possible,

without creating an additional hazard. In this case, it shall be readily apparent through labelling, marking,
warning lights or other means (including training) which devices will be affected by the actuation of the
emergency stop function.

The emergency stop function shall not be bypassed.

The emergency stop function shall not be used as a substitute for safeguarding measures and other safety-
related devices, but should be designed for use as a backup measure.
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The emergency stop function shall not impair the effectiveness of protective devices or of devices with other
safety-related functions. For this purpose, it may be necessary to ensure the continuing operation of auxiliary
equipment such as braking devices.

10.2.3.1.2 Emergency stop devices

Emergency stop devices shall be designed in accordance with IEC 60204-1:2000, 9.2.5.4.2, either as a
category 0 stop or as a category 1 stop.

EXCEPTION: If a.c. drives are used, the activation of an emergency stop control device may cause the drive
to make a category 2 stop, as defined in IEC 60204-1:2000, 9.2.2, if pulse blocking in the inverter and
discdnnection of the power o the control circuitry are separate functions, in accordance with gategory 3 of
ISO 13849-1:1999.

At tHe present time, the U.S. Electrical Standard for Industrial Machinery (NFPA:79)40] |permits only
catedory 0 or category 1 for emergency stops in the United States.

Every machine shall have at least one category 0 stop. This may be satisfied by the requirements of
IEC §0204-1:2000, 5.3.2.

Whefe a category 0 stop is used for the emergency stop functign, it shall have only hard-wired
electtomechanical components. In addition, its operation shall not depend on electronic logic [hardware or
software) or the transmission of commands over a communications‘network or link.

Whele a category 1 stop is used for the emergency stop function, ultimate removal of power to|the machine
actugtors shall be ensured and shall be by means of electromechanical components.

The ¢mergency stop device shall be designed for easy\actuation by the operator and others who[may need to
operate it.

Typep of controls that may be used include

— 1nushroom-type or palm-type;

— \vires, ropes, bars;

— handles;

— ip specific applications; foot pedals without protective cover.

Keyppds and touch/screens shall not be used for emergency stop functions.

Emeilgency stop devices shall be provided on each machine unit, and at all operating positigns in control
zonep where-hazardous motion may exist (see 11.1.1).

emergency stop devices shall be positioned for easy access and for non-hazardous operation by the operator
and others who may need to operate them.

The emergency stop device shall apply the principle of positive mechanical action (see ISO 12100-2:2003,
4.5).

An example of the application of this principle is an emergency stop device employing electrical contacts
having positive opening operations. Positive opening operation of a contact element is the achievement of
contact separation as the direct result of a specified movement of the switch actuator through non-resilient
members (e.g. not dependent upon springs).
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Once the emergency stop command has been generated as a result of actuation of the emergency stop
device, the emergency stop command shall be maintained by engagement or latching-in of the actuating
means. The emergency stop command shall be maintained until the emergency stop device is manually reset
(unlatched). It shall not be possible for the control device to engage without generating the stop command.

In case of a failure in the emergency stop device (including the engagement mechanism), generation of the
stop command shall have priority over the engagement means.

Actuation of an emergency stop control does not place the machine in the safe condition, unless it meets the
criteria of a stop/safe function. Therefore, unless a stop/safe control has been activated, personnel warning
lights or area warning lights shall not indicate a safe condition.

Resetting thg emergency stop device shall not by itself generate a restart command.

It shall not b| d are

reset. The of

e possible to restart the machine until all emergency stop devices that have been-actuate]
erator shall go through the normal starting sequence in order to initiate machine motion.

000,

If a pushbutt
9.4. The use
safe or safe-

If an emerg¢
and labelling

If using wires
the amo

the max

device;
making

An emergen

slack/sag in {he wire/rope.

the minilmum clearance between the wire/rope and'the nearest adjacent object;

the force to be applied to the wire/rope (at-maximum deflection) in order to engage the emergency

bn is used as an emergency stop control, it shall comply with the provisions of {EC 60204-1:
of an emergency stop control other than a pushbutton does not meet the requirements fg
ready functions.

ncy stop device other than a pushbutton is used, its function shall'be clearly identified by g
and its function shall comply with that specified in this subclause.

or ropes as emergency stop controls, consideration shall-be given to the following:
Lint of deflection necessary for generating the emergericy stop command;

mum deflection possible;

such wires/ropes visible for Operators (e.g. by use of marker flags).

Ly stop command shall be generated automatically in the event of disengagement, breaka

The reset mg
rope is visiblg

10.2.3.1.3

For auxiliary k

Fmergency stop and auxiliary devices

chanism for the.emergency stop device should be placed so that the whole length of the W
from the lgeation of the reset mechanism.

r the

olour

stop

ge or

ire or

rding

to this International Standard the emergency stop buttons on the binding and finishing system shall funct|on in
accordance with the requirements of Clause 9.

The emergency stop function shall be designed so that after the actuation of the emergency stop control

additional hazard;

all hazardous motion of all devices in the system is stopped as quickly as possible, without creating an

or
— all hazardous motion of the device(s) in the stop-button control zone is stopped as quickly as possible,

without creating an additional hazard. In this case, it shall be readily apparent through labelling, marking,
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warning lights or other means (including training) which devices will be affected by the actuation of the
emergency stop function.

10.2.3.2 Stop/safe pushbutton

This International Standard does not require that a stop/safe pushbutton be provided. However, if provided, it

shall

meet the provisions of this subclause.

The stop/safe function is required in the United States and may be required in other countries.

Stop/safe functions shall be controlled only by the use of a stop/safe pushbutton as specified in this

Intert

The 5
latch
enga

A std
used
not h

ational Standard. Keypads and touch screens shall not be used tor stop/sate functions.

top/safe pushbutton shall be an extended-head maintained-contact pushbutton whichy. whe
s in the depressed position. In addition, it shall not be possible for the stop/safe ggntfol to
e without generating the stop command.

p/safe control shall be clearly distinguishable from an emergency stop control, if separate
for each function. Stop/safe controls not designed to function also as-an/emergency stop
ave a yellow background.

Releasing the stop/safe pushbutton shall place the machine in the ready condition.

Singl
ready

The |
push

This
with
Intern
back

All st
The

motid
push
the s

The 3
not b

The

b-point failure of the latching component shall not result.in<the machine automatically re
condition.

atching mechanism shall be designed such that a pérson is prevented from unintentionally
putton to the ready condition.

pushbutton may be designed to be used also as an emergency stop control. If so used, it
he requirements for both the stop/safe ‘and emergency stop functions and controls as d
ational Standard, shall be a mushrgom-head or palm-type pushbutton, and shall hz
jround.

bp/safe pushbuttons shall be gperational and shall not be bypassed.

stop/safe function shall be designed so that, after actuation of the stop/safe pushbutton, 3
n of the machine(s) in’that control zone is stopped without creating an additional hazarn
button is latched inthe depressed position, machine motion is prevented and the maching
bfe condition.

top/safe funetion shall override all other motion functions, except the emergency stop funct
b bypassed)

stopfsafe function shall not impair the effectiveness of protective devices or of devices with

N depressed,
mechanically

controls are

control shall

erting to the

releasing the

shall comply
bfined in this
ve a yellow

Il hazardous
d. When the
is placed in

on, and shall

other safety-

relatq

d-fanctions.

For this purpose, it may be necessary to ensure the continuing operation of auxiliary equipment such as
clutches or braking devices.

After a stop/safe pushbutton is released, the machine shall not automatically start. The operator shall go
through the normal starting sequence in order to initiate machine motion.

10.2.3.3 Other motion stop control devices

If a manual control device is used to initiate a stop function (other than emergency stop or stop/safe), it shall
be a momentary-contact control.
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Activating a stop control as defined in this subclause shall stop hazardous machine motion at least in the
motion zone, or part of the motion zone, with which it is associated. When the stop is complete, the motion
zone affected shall be in the fault or ready condition.

This stop control shall not be used for the stop/safe or emergency stop functions.

10.2.3.4 Run control device

The run control device shall be a momentary-contact control.

Activating a run control initiates continuous (maintained run) machine motion as described in 10.3.2. A binding

and finishing
and finishing

NOTE A
to run at differ

See Clause
warning-light

Once motion

10.2.3.5 In

10.2.3.5.1 |

The forward
moves the bi

The control s
achieved by

During the p
operate at in
5.6 is reache

Motion with
with 5.5.1 an

The inch-corf
initiate a war|

10.2.3.5.2 |

A reverse in

system including smaller subsysiem components may run at zero speed even though the bi
system is in the run condition, as long as these components do not pose a hazard.

ent particular or set speeds, including speeds which are slower than production speed.

14 and Annex E for the requirements of a warning period in systems using. €ither a pers
signalling system or an area warning-light signalling system.

is established, the machine shall run continuously at the speed set by. the speed-setting deV
ch control (jog) device

Forward inch-control device

inch device shall be a momentary-contact control>that functions as described in 10.3.1
hding and finishing system in a forward direction:

hall be designed and mounted so as to minimize inadvertent operation. For example, this ¢
he use of a double-push activation as deseribed in 10.3.1 b).

ermissive period, the machine shallyrespond promptly to any inch control and shall contin
ching speed as long as the control is depressed, or until the displacement limitation specif
d. The machine shall stop when'the control is released.

hn inch-control device while one or more guard(s) is/are open shall be permitted in accorg
d 5.6.

hing period as/specified in Clause 14 and Annex E.

Reverse-inch-control device

hding

binding and finishing system may have any number of run controls, labelled differently, allowing‘the machine

bnnel

ice.

and

BN be

ue to
ed in

ance

trol device may also be used to activate the reset function, which shall reset the machin¢ and

and

chi-control shall be a momentary-contact guarded control. The control shall be designeq

mounted so

. .. . . 3 Ly " m
S UM ZC TITAaUuveT T OpTT atulT.

A reverse inch control initiates binding and finishing system motion at inch speed in a reverse direction as

specified in 1

0.3.1.

10.2.3.5.3 Forward/reverse inch control

A forward/reverse inch control shall be a single device incorporating a two-position selector and a momentary-
contact control, which initiates binding and finishing system motion as defined in 10.3.1.

With the selector switch in the forward position, the inch control shall function in accordance with 10.2.3.5.1.
With the selector switch in the reverse position, the inch control shall function in accordance with 10.2.3.5.2.
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10.2.3.6 Reset
The control used for the reset function shall be a momentary-contact control that resets a tripped circuit.

It is permitted to use the inch control to activate the reset function. In this case, the colour of the control
conforms with the requirements for the inch control.

Motion controls shall not be enabled until all faults are cleared, all interlocks are made and all stop/safe
pushbuttons are released. The reset function shall not automatically enable motion controls unless these
conditions have been satisfied.

If th P la lo ol o ol ' ' . a4 r'H laall 1 N ot H th d
ST LUTTUTUUTTS TTave UTTITT Saltsiicu, altuvatiity T TCoTT TUTTeuuTT SiTiail pPialT U TITaclm e N e rea y

condjtion. Activating a reset control shall not initiate a warning period or machine motion.

See 10.2.3.5.1 for use of an inch control to accomplish the reset function.

10.2.8.7 Faster control
A faster control shall be a momentary-contact control.
Depressing a faster control while the machine is in the run mode increases*machine speed.

The faster control may also be used in conjunction with the inch eontrol to initiate machine motign as defined
in 10{3.2 at a minimum continuous run speed.

10.2.8.8 Slower control

A slower control shall be a momentary contact contralithat decreases the speed of the binding fand finishing
system.

The glower control may also be used in conjunction with the inch control to initiate machine motigpn as defined
in 10{3.2 at a minimum continuous run speed:

10.2.3.9 Other motion-initiating controls

Othef controls used to initiate mation of the main drive shall be momentary-contact controls.
10.3| Initiating machineymotion

10.3.f1 Initiating machine motion at inch speed

Machine motion,at inch speed may be initiated for a machine at standstill by either of the following methods:

a) Tctivating the inch or reverse inch control through the warning period;

b) sequential activation of the same inch or reverse inch control.

Regardless of which implementation is chosen, it must be uniform throughout the binding and finishing system.

10.3.2 Initiating continuous machine motion (run)
Continuous machine motion may be initiated by any one of the following methods:

a) double-push activation of the run-control device;
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b)

activation of the run, the slower or the faster control with the inch control at the same motion-control
station while the machine is in the ready condition will initiate a warning period, followed by machine
motion at a speed set by a speed setting device;

activation of the run, the slower or the faster device with the inch device at the same motion-control
station while the machine is in the permissive period initiates machine motion at a speed set by a speed
setting device without going through an additional warning period if all hazards are protected.

Regardless of which implementation is chosen, it shall be uniform throughout the binding and finishing system.

10.4 Hold-to-run controls

A hold-to-run

10.5 Two-h

Two-hand cd
control devid

consideration the hand-approach speed, ensures there is no hazard for the opefator. The hand-app

speeds sped
hand control

10.5.1 Two-
Two-hand cd
be permissil

points and h
strength to W

10.5.2 Two-

Where two-h

two-hand comtrols shall meet the requirements specified for type IlIA, and electric/electronic two-hand co

shall meet th

control shall require continuous actuation of the control device(s) to achieve operation.

and controls

ntrols as safety devices are acceptable only if all hazardous movement stops.when one m
e is released. The hazardous movement shall come to a stop in a time~period that, takin

ified in 1ISO 13855 shall be taken as a basis (see 5.6 for hold-to-run“devices designed as
).

hand controls on cables

ntrols on cables (pendant-style control station) used for"make-ready and trouble-shooting
le if, from the place of operation of the two-hand.eontrol, it is possible to observe the h

ithstand any anticipated mechanical stresses and:be provided with tension-relief measures.

hand controls safeguarding hazard points
and controls are used to safeguard hazards that are infrequently accessed, hydraulic/pneu

e requirements specified for type I11B of ISO 13851.

anual
) into
oach
two-

shall
hzard

azard zones. In these circumstances, ISO 13855, is''not applicable. Cables shall have sufficient

matic
htrols

Where two-Hand controls are used for safeguarding hazard points requiring routine and regular access,
hydraulic/pngumatic two-hand controls shall satisfy the requirements specified for type llIB,| and
electric/electfonic two-hand contrfels shall satisfy the requirements specified for type IlIC of ISO 13851.

10.6 Electio-sensitive/protective devices

10.6.1 Gengdral requirements

Electro-sensitive, protective devices shall satisfy the requirements of type 2 of IEC 61496-1 and IEC 6149p-2.

10.6.2 ESPDs which safeguard routine/regular access

In deviation from 10.6.1, electro-sensitive protective devices that safeguard routine and regular access to the

hazard zone

shall satisfy the requirements of type 4 of IEC 61496-1 and IEC 61496-2.

10.6.3 Positioning of ESPDs

The hand-approach speed specified in ISO 13855 shall be used as a basis for determining the correct
positioning of the electro-sensitive protective device (ESPD).

84
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Where electro-sensitive protective devices are used to prevent whole-body access to hazard zones, a
minimum of two photoelectric beams shall be provided, one at a height of 400 mm and another at 900 mm
(see Figure 33).

10.7 Pressure-sensitive mats, pressure-sensitive bumpers, trip devices

Pressure-sensitive mats and pressure-sensitive bumpers shall satisfy the requirements of ISO 13856-1.

Trip devices shall satisfy the requirements of EN 1760-2 and of category 3 of ISO 13849-1:1999.

Trip
their

Presy
are s

Key

J O

—

n

a b ODN -
=}

n

related signal processing shall comply with category 4 of ISO 13849-1:1999.

linder gaps

p point

brmal guard-position
pped guard position
aximum guard position

ure-sensitive bumpers and trip devices shall function such that the hazardous_movement
bfeguarding, shall be stopped before personnel can reach the hazard (see Figure 54).

Dimension

levices and pressure-sensitive mats which safeguard routine and regular access to a hazzlard point and

5, which they

b in millimetres

[V

o
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Maximum stopping path of hazardous motion.
Maximum length of movement of trip device.

Figure 54 — Tripping devices
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10.8 Braking devices and clutches

10.8.1 Switch-off of braking device

The braking device may be switched off only

a) by a maintained-contact control, if the disengagement of the brake is interlocked with the hazardous
machine movement;

or

b) by mearfs of a momentary-contact control which, when released, re-engages the braking device.

Braking deviges are switched off, for example, when powered machines operate in a non-poweredymode

10.8.2 Clutdh or brake failure on single-stroke machines

On single-str

NOTE A
initiated. For ¢
cutter is the m

11 Contrg

11.1 Motio

The use of a
contents and

In a motion-d
operating po

The stop/saf
In most case|
The respecti
motion-contr

station shall

When a mot
control, the {

h control stations

pke operation machines, clutch or brake failures shall not cause any hazardous movement.

single-stroke operation machine is one that completes a single cycle, then¢pauses before the next c
bxample, trimmers, paper drills, and bundling machines are single-stroke(operation machines. A gu
pst common example of a single-stroke machine.

)| stations

location (if necessary) of motion-control stations are specified in 11.1.1 and 11.1.2.

ontrol station, controls shall be arranged so that the emergency stop is readily accessible frg
ition.

b may function as an emergéncy stop if it meets the criteria defined for an emergency stop.
5, the emergency stop/control is located closest to the operating position.

ve order of contfels should be uniform throughout the binding and finishing system. Wk
p| station is loeated with another (non-motion control) station, the functions of the motion-c

pe distinctlysset apart from the non-motion functions by spacing, marking or framing.

on-control station contains both a motion control and a stop/safe pushbutton or emergency
top/safe or emergency stop function shall affect the same machine or group of machines

motion-control station is determined by the desired functions to be performed at its location|.

cle is
lotine

The

m an

en a
bntrol

stop
vithin

the system a

ffecied by the motion control in that motion-control station.

The respective order of stop and motion controls should be uniform throughout the system. When a motion-
control station includes a separate emergency stop function in addition to a separate stop/safe function, the

emergency s

top function shall be distinctly set apart by spacing, marking or framing.

11.1.1 Minimum motion-control station

Each operating position capable of initiating hazardous motion shall have an emergency stop function on or at
the operating position.

EXCEPTION: If the control station contains only two-hand hold-to-run controls used to move the machine at
inch speed, an emergency stop function on the control station is not required. However, the emergency stop

function shal

86

| be provided in accordance with 10.2.3.1.2.
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A motion-control station at a location where an operator has access to a hazard through a movable guard
shall contain an emergency stop pushbutton or a stop/safe (if it serves as the emergency stop function).

A single stop/safe pushbutton that is also used as an emergency stop control may be used as long as it meets
the requirements for both an emergency stop and a stop/safe pushbutton.

11.1.2 Motion-control station location

Motion-control stations shall be securely affixed and readily accessible for normal make-ready and other
routine, repetitive operations integral to the operation of the equipment and which require control of the main
drive motor(s).

Exanluples of routine, repetitive operations are clearing jams, adjusting operations, etc.

Every operating position of the system shall have a motion-control station within arm’s+teach of| the operator
and ghall be placed so that the operator does not have to reach past moving parts.

Within a hazardous zone, the only motion-initiating control permitted shall be_a“forward inch-cpntrol device
and a reverse inch-control device as specified in 10.2.3.5.1, 10.2.3.5.2 and 5.6.

Emeilgency stop controls on operator and motion-control stations shall be pushbutton controls and shall latch
in thg safe condition.

Controls shall be easily viewed from the operating positions associated with that control station.

If a motion-control station is movable (not portable), the station shall be physically supported py a suitable
means other than the electrical wiring.

All sgfety-related stop functions shall be wired in a:manner that takes into consideration the level|of risk. If the
stop function is hard-wired, redundancy or mechanical protection of the wires may be required junder higher
level$ of risk. Redundancy may be achieved*by redundant hard-wired circuits, or a combinatign of a hard-
wired and an electronic circuit. Electronic-oply-circuits always shall be redundant.

Portgble motion-control stations shall meet the same criteria as other motion-control stations| In addition,
cablgs shall be protected from damiage and shall not pose an additional hazard to personnel.|If a portable
motign-control station can extend into a hazardous zone in which the guard could be closed whilg the operator
is within the hazardous zone, that control station shall not permit motion at a speed greater than {hat specified
in 5.4.

11.2| Remote access

11.2. Remote-control via datalink

Binding and-finishing systems which utilize warning periods as defined in 14.2.2 and permissiJe periods as

defingdin*14.2.3 may use remote control communications links for the purposes of performing dfagnostic and
athaco fiinatinme e~ iirine rara At At ot AN AF AN A A AN

Callb tatidnfunectianae inel hi 1
o T TorTCtoTTS; |||u|uu|||8 tToOSTTUCtoTS TeqomT g oot aTtvatrorT O a i e TotoTrT

11.2.1.1 Maintaining system and data integrity

The equipment manufacturer or service provider shall take into consideration the following measures, and
shall comply with category 3 as specified in ISO 13849-1:1999, and/or the measures shall be accomplished by
a computer system in accordance with category 3 of ISO 13849-1:1999.

Measures shall be in place to perform the following.

— Guard against transmission of faulty data. Data integrity during transmission can be achieved, for
example, by the implementation of a block protection process or other comparable measures with block
replication. The size of the data block should not exceed 512 bytes. For every single block, at least a
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11.2.1.2 Datalink line blocking

It shall be pgssible to disable (block) access to a local binding and finishing- system control computer

16-bit cyclic redundancy check should be made. The selection of the polynomial should be such that the
so-called burst errors are recognized by the cyclic redundancy check (CRC) algorithm. In the event of a
CRC error, the faulty block should be rejected and be transmitted anew. The generator polynomial
P(x) = x16+x15+x2+1 is recommended as this 16-degree polynomial allows the recognition of all burst
errors up to a length of 26 bits. Additionally, 99,996 % of all 17-bit errors and 99,998 5 % of all burst
errors larger than 15 bits are recognized, including all odd-bit positions.

Ensure that the remote-control data link is connected to the intended binding and finishing system control
computer. Identification of the binding and finishing system may be achieved, for example, by use of a
unique machine-identification code, normally a multi-digit number. This number is posted in a safe portion
of the control system and should be compared with the identification number associated with the remote
transmissi i ificati =
or comp|

Guard against the possibility of the establishment of unauthorized data links to the binding.and fini
system gontrol computer. Unauthorized entry to the binding and finishing system contrel*computef may
be prevé¢nted, for example, by requiring the use of a password and a subscriber identification with so-
called trpnsaction numbers which should contain at least a 64-bit coding method equivalent to thgse in
on-line Ranking, and should also include a check of the unique machine identification.

5hing

via a

remote-contn
and finishing

There shall b

a switch

a manug

11.213 In
Whenever th
capability ex
alert personrf

This can be achieved, for example, by

pl datalink by disconnecting the remote-control communications line connection to the bi
system control computer.

e a minimum of two such disconnects as follows:
(safety relay) controlled by the safety-guard interlock system (see 5.5.4);

lly operated switch requiring a key or a password to close the connection.

Hication of enabled condition of remote-control datalink

e power supply to the localwbinding and finishing system control computer is ON an
sts for remote control communications link to be enabled (unblocked), there shall be a meth
el at the local binding and-finishing system of the enabled condition.

hding

H the
od to

— indicatof light(s) on one{or;more control stations;
or

— notificatipn m&ssage on a display screen(s).
11.2.1.4 Indieati

Whenever a remote-control communications link has been established to the local binding and finishing
system control computer, there shall be a method to alert personnel at the local binding and finishing system
of the active condition of the remote-control datalink.

This can be achieved, for example, by

blinking

or

88

indicator light(s) on one or more control stations;

a blinking notification message on a display screen(s).
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11.2.1.5 Remote-control use of warning and permissive periods

A remote-control datalink shall not be able to initiate machine motion without the use of the same warning and
permissive periods defined in 14.2.2 and 14.2.3 and in effect during normal local operation of that binding and
finishing system.

11.2.1.6 Response to motion command from remote-control datalink

The design of the binding and finishing system controls shall require that every command initiated by the
remote-control datalink which causes the binding and finishing system to enter warning and permissive
periods for machine motion shall be responded to by a local manually generated ready signal issued within
the \1arn|ng Or permissive periods before motion may begin.

It shall not be possible to initiate motion by remote control on any equipment for which, ‘hold-fo-run control

Serve
Failu

cond
syste

11.2.

s as the only hazard protection. Remote control shall not override any safety-related functio
‘e to receive the local ready signal shall cause the binding and finishing system’to stop un

tions, and with the same effects, as a trip of the binding and finishing system safety-gu
m, including blocking the datalink line.

1.7 Remote-control datalink time-out
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ler the same
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The binding and finishing system shall be equipped with a time-outyfunction which, when a remotg¢ control data

link i

Samse

inter

30m
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After
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The
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11.2.

Altho

$ established, will cause the binding and finishing system te_stop under the same conditions
effects (including blocking of the datalink line) as a trip.efithe binding and finishing system
bck system if the time-out function is not reset manually by local personnel within a period

n from the last manual reset.

1.8 Acceptance test for software changes

any software change that may potentially ‘affect safety functions of a machine, (an) authoriz
conduct a comprehensive acceptancé.test at the machine (not by remote access) on the b

Ufacturer’'s agent) shall provide détailed instructions to the authorized person(s) at the install

ple, in the form of checklists)or this acceptance test.
machine may be returned to operation after successful completion of the on-site test(s).
brocess for the aceeptance-test procedure and the subsequent return of the machine to se

mented in a protacol, which shall be recorded by the responsible authorized person(s) at
nd retained by‘the manufacturer.

P Wireless motion-control stations

and with the
safety-guard
of less than

ed person(s)
bsis of broad

onal tests of the safety functions that'may be affected by the newly recorded data. The manufacturer (or

htion site (for

vice shall be
the machine

tognized that

Lgh,Wireless control is not generally used to control production motion of equipment, it is re

ther
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controls, if they are used.

ents for such

Wireless motion controls shall be permitted only under the following conditions and shall meet the following

requirements:

a) Wireless motion controls shall be used only if the equipment to be controlled is in full compliance with all
requirements of this International Standard.

b) The emergency stop control shall remain functional at all times and shall override all functions, both local

and remote.
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c) Controls shall be designed so as to allow sending a signal only on an unobstructed path to a receiver,
and shall require that the operator be in direct line-of-sight of the equipment being moved; i.e., with no
machinery, walls or other objects blocking the operator’s ability to see the equipment being moved.

d) Each motion-control station that is not attached to the machine it controls shall carry a clear indication of
which machine is controlled by that control station.

e) The controls shall meet the requirements specified in Clause 10.

f)  The wireless control station shall contain a control which, when activated, shall generate an emergency
stop command. As specified in 10.2.3.1.2, generation of an emergency stop command does not place the
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hall not be labelled as an emergency stop control or a stop/safe control. Following such\a
nine shall go through a normal starting sequence before motion can be initiated.

[ION: If the wireless control station contains only hold-to-run controls used to moyve the ma
peed with all guards closed, a stop control on the control station is not required:

s shall be taken to ensure that control commands affect only the intended machines
functions.

motion control station(s).

I or single-point failure in a wireless control station shall result in the automatic initiation of &
d, which shall stop the machine as quickly as possible without creating a hazard or damagir
, and shall prevent potentially hazardous operation~Such a stop does not place the mach
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12 Controlsystems

12.1 General requirements

12.1.1 Hydraulic, pneumatic, electric and electronic control systems

On hydraulic/pneumatic control systems, the safety-related parts shall comply with the requirements for
category 1 of I1SO 13849-1:1999. On the electric/electronic control system, the safety-related parts shall
comply with the requirements for category 3 of ISO 13849-1:1999. Single main power contactors that comply

with the requ

90

irements for category 1 of ISO 13849-1:1999 might be used.
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Faults in the auxiliary relays and contactors of the control circuit shall be detected and cause the machine to
shut down. When computers, modems or programmable logic controls (PLCs) are used, safety-related
malfunctions shall be detected and shall cause the machine to shut down.

When computers, modems or PLCs are used, this requirement may be satisfied, for example, by monitoring
the function of safety-related signals using parallel control systems or redundant contact-type circuit breaking
principles.

Safety-related parts of control systems include, for example, emergency stop circuits, electric interlocking
circuits, limiters of displacement or operating speed on hold-to-run controls. (See also ISO 13849-1:1999 for
definitions.)

Extennal influences as well as faults in the control system could result in hazardous movements

Exa

:

dnintended start-up;

ples of hazardous movements, depending on the type of machine, include the following:

dnintended speed increase up to production speed with a guard open;
dnintended movement following an intended movement (unintended cycle);

dnintended continuation of a movement when the movement is infended to stop.

The Build-up of potentially explosive atmospheres might constitute<a hazard.

and hazards.

12.1.2 Electronic adjustable speed drives
On electronic adjustable speed drives, the control system shall be designed such that in the evept a guard or
safety device causes the machine to stop, either.{hé main contactor will also be switched off or any other

appropriate measure will be taken.

“Safgty devices” include, for example, emergency stop devices, electro-sensitive protective |devices, trip
deviges.

“Othgr appropriate measures” include, for example, the application of a mechanical brake with a braking

torque greater than the drive-torque of the motor. An “additional control measure” is, for fexample, an
electric/electronic device (timer).which switches off after a preset time.

On glectronic adjustable ~speed drives which feed energy back into the electric circuit during stopping,
appropriate control-related measures (in addition to pulse blocking) shall be taken to ensure that the main
contdctor is switchedvoff no later than after the elapse of the normal stopping time, or any otIer adequate
meagure to thatyeffect. During hold-to-run control operations, there is no need to disconng¢ct the main
contgctor during/release time.

NOTH On electronic adjustable speed drives, the speed of rotation of the motor is changed, for example, by shifting
the sypply voltage and/or frequency.

12.1.3 Cut-off of main energy source

When an emergency stop device is fitted with a main contactor that detects a low-voltage condition, the main
contactor shall meet at least category 1 of ISO 13849-1:1999, and shall disconnect the main power supply.

NOTE Opening the contact of the emergency stop device directly disconnects, for example, the power supply to the
low-voltage tripping coil.

12.1.4 Residual-pile monitoring systems

Residual-pile monitoring systems used as a safety device shall comply with the requirements of at least
category B of ISO 13849-1:1999.
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12.1.5 Unobserved unguarded hazard zones

When more than one interlocking guard is open and there are any unguarded hazard zones that cannot be
observed from a single point of operation, the circuits controlling mutual interlocking of safety devices that
prevent machine motion under hold-to-run condition shall comply with the requirements of at least category 1
of ISO 13849-1:1999. The interlocking may be computer controlled.

For areas that are not visible from the operating position, see 5.7.1.
All other safety-related parts of control systems, including limiters of displacement or operating speed on hold-

to-run controls and mechanisms for preventing machine motion under continuous-run condition, shall comply
with the requirements-ef42-4-

12.2 Additlonal requirements for hand-fed machines where the operator’s hands enter the
point of operation

For those hahd-fed machines where the operator has routine and regular access to hazard points at whigh the
operator's hands can come in contact with the tools or the path of tool movement_(knives, milling hpads,
punching todls, etc.), the additional requirements of 12.2.1 through 12.2.4 shall apply-

For example| this may apply to guillotine cutters, hand-fed trimmers and hand-fedylabel punching machings.

12.2.1 Hydraulic/pneumatic control system

The safety-related parts of the hydraulic/pneumatic control system>shall comply with the requirements of
category 3 of ISO 13849-1:1999.

12.2.2 Electric/electronic control system

The safety-related parts of the electric/electronic conirol system shall comply with the requirements of
category 4 of ISO 13849-1:1999.

12.2.3 Main|contactors

Main contactors shall be redundant. Faults in the main contactors shall be detected and shall legd to
shutdown.

12.2.4 Systems using electronic‘braking

Systems usipg electronic{braking shall have, as back-up, an additional electro-mechanical or pneurpatic-
mechanical brake, which-works independently of the electronic brake. The mechanical-brake torque shall be
greater than fhe maxitmum electric-drive torque of the electronic drive.

NOTE Electronic brakes exist, for example, on electronic drives where the braking effect is caused by energy|being
fed back into theCircuit.

13 Ergonomics and labelling of indicators and actuators

Unless otherwise specified in this International Standard, the ergonomic design and labelling requirements
relating to indicators and actuators shall comply with the requirements as specified in IEC 61310-1 and
IEC 61310-2.
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14 Signals and warning devices

14.1 General

A warning system shall be required for systems in which the overall visibility of personnel to the operator is
obstructed, or communication between operating personnel may be difficult. This condition may exist, for
example, on binding and finishing systems

— if the machine length exceeds 7 m;

— e system includes machines on different floors

An aydible alarm as defined in 14.2, or an area warning-light system as described in Annex.E} shall be used.
A wafning system using an audible alarm is preferred. The audible alarm system is requiréd in Edrope.

=

Optignal personnel warning lights as defined in 14.2.4 may be used in addition to anaudible alarr
In some countries, such as in the United States, the use of personnel warning lights is requirgd unless the
area|warning light system is used. In such cases, national requireménts take precedenge over this
Interpational Standard.

A comnbination of audible alarm and area warning lights may be used.<Use of personnel warning Jights without
an aydible alarm is not permitted except as noted in 14.2.6.

Warnling signals shall

— ¢@ccur before the initiation of machine motion;
and
— be clearly recognized and differentiated.from all other signals used.

If thel binding and finishing system can'bé reconfigured into multiple control zones, each zone should have a
warn|ng system capable of operating independently (see Clause 9).

14.2| Audible warning system

14.2.1 Audible alarm

The pudible warningsystem shall consist of an audible alarm, a warning period and a permissive period.
Diffetent audible‘¢characteristics may be used to distinguish between different machines.

14.2.2 Warning period

The warning-period-shall end not less than 2 s after depressing—a-motioncontrolMachine-malion shall not

occur during the warning period. Machine motion may occur at the end of the warning period.

The audible alarm shall sound throughout the entire warning period.

For warning systems equipped with personnel warning lights, the red personnel warning lights shall have a
discernible flash.

The light may need to flash more than once for the warning to be discernible.
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At the end of the warning period, one of the following two procedures is permitted. Although option b) is not
considered to be unsafe, option a) is preferred for the purpose of consistency.

a)

The following “double push” sequence is preferred.

At the end of the warning period, machine motion will occur as the result of releasing a motion control
during or after the warning period, and reactivating a motion control during the permissive period.

The warning period shall be cancelled by depressing a stop/safe pushbutton or opening a safety circuit.

Alternatively, machine motion will occur as the result of holding a motion control through and beyond the
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A change in direction of machine motion at inch speed within the same permissive period is permitted without
the initiation of a new warning period (see Figure 55).

If the optional personnel warning light system is used, refer to Table 3.

NOTE

warning period.
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The permissive period allows for successive inch or reverse operations without each being preceded by a
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