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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 12648 was prepared by Technical Committee ISO/TC 130, Graphic technology.

© 1SO 2003 — Al 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 International Standard has taken into consideration material contained in ANSI B65.1-1995)-Safety
standard —| Printing press systems, prEN 1010-1, Technical safety requirements for the design and
construction |of printing and paper converting machines — Part 1: Common requirements, and priEN 1010-2,
Technical sdfety requirements for the design and construction of printing and paper convertingymachines —
Part 2: Printihg and varnishing machines including pre-press machinery.

vi © ISO 2003 — All rights reserved
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Graphic technology — Safety requirements for printing press
systems

1 $cope

This

International Standard applies to printing press systems, including auxiliary equipment pnd finishing

mactjines, in which all the machine actuators (e.g. drives) of the equipment in the systenmare controlled by the

samg control system.

It is
bindi

This

machjines listed in Clause 2. It addresses recognized hazards spécific to printing press sy
following areas:

This
year

2

21

applicable only to systems in which a printing press is part of the, system. In cas
ng/finishing system is not integrated with a printing press, ISO 12649 will-apply.

International Standard provides safety requirements for the design’ and construction of th

l‘rechanical;
lectrical;

lipping, tripping, falling;

-

rgonomics;

oise;

diation;

re and explosion;
ermal;
gmissions.

nternationall Standard applies to new machines (see Clause 2) manufactured after Decem
following-the year of publication of this International Standard.

es where a

e classes of
stems in the

ber 31 of the

lassitications

Machines for producing printing by various processes

relief (letterpress, flexographic);
offset (lithographic);

gravure (rotogravure, intaglio);
screen printing;

digital presses (electrostatic, ink jet, thermal, airbrush, etc.).

© 1SO 2003 — Al rights reserved
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2.2 Auxiliary equipment

— washing equipment for cylinders and rollers;
— powder spraying devices;

— alcohol dosing devices;

— imprinting/addressing/numbering equipment;

— automatic plate clamping devices, automatic pile handling equipment;

— washing|equipment;

— inserting machines;

— pile turngrs, reel turners, elevators;

— dryers/ppllution control;

— radiation] equipment;

— in-line pfocessing and finishing equipment;
— stackers;
— palletizers;
— bundlerg;
— coaters;
— chilling gystems;

— electrostatic equipment;

— humidifigrs;

— accumulating or piling-off devices;
— conveyors;

— unwinding, rewinding,reel transport devices.

3 Normdtive references

The following_referenced documents are indispensable for the application of this document. For ¢ated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 8031, Rubber and plastics hoses and hose assemblies — Determination of electrical resistance
ISO 11553, Safety of machinery — Laser processing machines — Safety requirements

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

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

ISO 13849-1:1999, Safety of machinery — Safety-related parts of control systems — Part 1. General
principles for design

ISO 13850:1996, Safety of machinery — Emergency stop — Principles for design
ISO 13851, Safety of machinery — Two-hand control devices — Functional aspects and design principles

ISO 13852:1996, Safety of machinery — Safety distances to prevent danger zones being reached by the
uppe s

ISO 13854, Safety of machinery — Minimum gaps to avoid crushing of parts of the human_body

ISO 13855, Safety of machinery — Positioning of protective equipment with respect to\the approdch speeds of
parts|of the human body

ISO 13856-1, Safety of machinery — Pressure-sensitive protective devices +)Part 1: General pprinciples for
design and testing of pressure-sensitive mats and pressure-sensitive floors

ISO 14119:1998, Safety of machinery — Interlocking devices associated’ with guards — Principles for design
and gelection

ISO 14120, Safety of machinery — Guards — General requirements for the design and construction of fixed
and movable guards

ISO 14122-1, Safety of machinery — Permanent means of access to machinery — Part 1. CHoice of fixed
means of access between two levels

ISO 14122-2, Safety of machinery — Permanehb means of access to machinery — Part 2: Working platforms
and walkways

ISO 14122-3, Safety of machinery — Permanent means of access to machinery — Part 3: Stairs, stepladders
and quard-rails

ISO 14122-4, Safety of machinery’ — Permanent means of access to machinery — Part 4: Fixed ladders

IEC §0079-1, Electrical apparatus for explosive gas atmospheres — Part 1: Flameproof enclosurgs “d”

I}

IEC §0079-2, Electrical apparatus for explosive gas atmospheres — Part 2: Pressurized enclosurgs “p

7]

IEC §0079-5, Electrical apparatus for explosive gas atmospheres — Part 5: Powder filling “q

I

IEC §0079-6, Electrical apparatus for explosive gas atmospheres — Part 6: Oil-immersion “o

IEC 60079-7, Electrical apparatus for explosive gas alimospheres — Part 7: Increased safety e
III'”

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

IEC 60079-14, Electrical apparatus for explosive gas atmospheres — Part 14: Electrical installations in
hazardous areas (other than mines)

IEC 60079-18, Electrical apparatus for explosive gas atmospheres — Part 18: Encapsulation “m”
IEC 60204-1:2000, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

IEC 60825-1, Safety of laser products — Part 1: Equipment classification, requirements and user’s guide

© 1SO 2003 — Al rights reserved 3
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IEC 60947-5-1, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and switching
elements — Electromechanical control circuit devices

IEC 61010-1

, Safety requirements for electrical equipment for measurement, control, and laboratory use —

Part 1: General requirements

IEC 61310-1
auditory and

IEC 61310-2

, Safety of machinery — Indication, marking and actuation — Part 1: Requirements for visual,
tactile signals

, Safety of machinery — Indication, marking and actuation — Part 2: Requirements for marking

ey

IEC 61496-1
and tests

IEC 61496-2
for equipmer

ANSI/NFPA

EN 378-1, R
requirementy

EN 563, Sq
temperature

EN 1127-1,
methodology

EN 1539, Dr

EN 1760-2, |

design and testing of pressure-sensitive edges and pressure-sensitive bars

EN 12198-1:
machinery —

prEN 13023
auxiliary equ

4 Terms

For the purpgses of this,document, the following terms and definitions apply.

41

Qofod £ 1NH — £ H'H r 'H H r D Ea I H t
Qalcly \J lllabl”llcly = LICUCUUTOCTIONIVT UTUtlCLUVE CTYUUIPITICTIU — T dit 1. JTTICTdl TCYUITTT en S

Safety of machinery — Electro-sensitive protective equipment — Part 2: Particular-requirements
t using active opto-electronic protective devices (AOPDs)
B6, Standard for Ovens and Furnaces
efrigerating systems and heat pumps — Safety and environmental requirements — Part 1: Basic
, definitions, classification and selection criteria
fety of machinery — Temperatures of touchable surfaces{—*Ergonomics data to establish
imit values for hot surfaces

Explosive atmospheres — Explosion prevention and protection — Basic concepts| and

ers and ovens, in which flammable substances;are released — Safety requirements

bafety of machinery — Pressure-sensitive protective devices — Part 2: General principles for the

P000, Safety of machinery — Assessment and reduction of risks arising from radiation emitt
Part 1: General principles

bd by

Noise measurement methods for printing, paper converting, paper making machined and

pment — Accuracy grades 2 and 3

and definitions

actuator

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

[IEV 441-15-22]

NOTE 1
NOTE 2

NOTE 3

4.2

The actuator may take the form of a handle, knob, pushbutton, roller, plunger, etc.
There are some actuating means that do not require an external actuating force but only an action.

See also machine actuator (4.32).

alcohol dosing equipment
equipment for dosing the amount of alcohol in the dampening water of offset printing presses

© ISO 2003 — Al rights reserved
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4.3
armed condition
machine condition in which machine motion can be automatically initiated

NOTE Zero speed (4.88) may be considered to be an armed condition.

4.4

audible alarm

horn, bell or other distinctive audible warning device which, when sounded, indicates impending machine
motion

4.5
authorized person
persan designated as such by plant management as having been trained in the following:

a) e task to be performed;

b) e function of the adjustments in the work zone;

c) proper operation of adjustments and controls;

d) all types of hazards in the area where the task is to be performed;

e) e application of equivalent, alternative protection to perform thetask;
f) improper actions that can cause injury; and

g) the consequences of those improper actions

4.6
automatic plate clamping device
devide for automatic or semi-automatic changing of printing plates

4.7
auxiljary devices for printing presses
deviges used for the production process which are either built in or attached to the printing press

4.8
barripr guard
guard closing off access to(@n area containing one or more hazards

49
category 0 stop
stopping by immediate removal of power to the machine actuators (i.e. an uncontrolled stop)

[IEC p0204-1]

410
category 1 stop

controlled stop with power to the machine actuators available to achieve the stop and then removal of power
when the stop is achieved

[IEC 60204-1]

4.1

category 2 stop

controlled stop with power to the drive elements of the machines being maintained

[IEC 60204-1]

© 1SO 2003 — Al rights reserved 5
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4.12
coating unit
coater

type of finishing machine for applying liquid substances (for example glue, varnish, ink) on substances made
of paper or similar material in a predetermined thickness; the thickness of the layer is determined by a doctor
blade (scraper) or by the gap between two rollers (metering gap)

413

continuous flow drying and curing device
device built into printing presses for drying and curing substrates after the printing process (for example by hot

air, IR or UV

radiation)

414
crawl spee
continuous

415

otion at a steady slow speed, and initiated by a momentary contact control

cylinder scrpen printing press

sheet-fed pri

4.16

nting press where the substrate (sheet) is guided along the screen by a printing cylinder

digital printing press

printing pres
EXAMPLE
417
electrical h

source of po

418

5 where the printing image is produced from data stored in digital form

Exposing a photo-sensitive drum or film in the machine.

1zard

ential injury or death from electric shock or burn

emergency stop device

manually act
[1ISO 13850:1

4.19
emergency
function initig
damage to W

4.20
enabling de
actuating de

Liated control device used to initiate an.emergency stop function

996]

5top function

ted by a single human-action that is intended to avoid injury to persons, damage to machinéry or

ork in progress

ice
ice that'needs to be operated in addition to at least one more actuator or device in order tg

a machine

der,hold-to-run control; machine movement is stopped as soon as one of the hold-to-run co

or enabling deyices is released

1

start
htrols

4.21

exposing equipment
machinery used for taking images by exposing photo-sensitive material such as printing plates or printing

forms

4.22
fixed guard
guard that is

securely affixed by fasteners that require a tool(s) to gain access to a significant hazard

© ISO 2003 — Al rights reserved
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forms printing press

leporello printing press
machine for the production of continuous forms where paper webs printed with one or multiple colours are
leporello folded or wound onto a reel

NOTE In addition to the printing section, the machine consists of devices for punching, rema liners, cross perforation,
longitudinal perforation and leporello folding.

4.24

gravure press

machi isti nk is applied

cylinger, covered with a rubber composition, presses the substrate into contact with the ink~inth

printi

4.25

guargd

phys

4.26

hazafd zone
any grea within and/or around machinery in which a person is exposed.to risk of injury or damage

NOTH Adapted from ISO 12100-1.

4.27
hold

contrpl that starts and maintains machine motion only as long as the control is activated (see 5.5)

4.28
in-ru

in-gging nip

area
towa

See

N

0T O O C

printing cylinder by an ink roll or spray, and the excess is removed by a doctor bladeyth

ng surface

cal barrier that restricts access to a significant hazard

to-run control

hning nip

created by either two rotating compenents that are rotating inward, or one rotating compag
d an adjacent surface

. O

Figure 1.

e impression
e cells of the

to health

nent rotating

[

a) Two counter- b) Two rolls rotating c¢) Two rolls rotating d) One rotating roll e) Belt, chain, and
rotating rolls at different speeds in the same and an adjacent fixed possibly a web
direction, but with object driving or being
different surface driven by a roll

© IS0

properties (friction)

Figure 1 — In-running nips
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4.29

inch

jog

motion condition requiring maintained activation of a hold-to-run control; motion will continue until the control
is released or until a pre-determined displacement has been reached (limited inch)

4.30
inch speed
speed at which the press is operating while in inch mode

4.31
infrequentlyrused-werkplace

area where @ function that is routine, repetitive, and integral to (but not necessarily during) productiorlu, but
done on an ipfrequent basis, is conducted

NOTE Examples of such activities include observation, refill of the ink pan, blanket change and platé change, gccess
to elevated shpet-fed presses, make-ready, minor servicing, jam clearing, etc.

4.32
machine acluator
power mechanism used to effect motion of a machine

[ISO 13850:1996]

4.33
maintained gontact control
control that remains opened/closed after activation of the control

4.34
maintenance
operation thdt is usually performed when the machine is_not available for production

EXAMPLE Examples of maintenance operations~are repairing or replacing broken, worn or damaged |parts;
performing lufrication; preventive servicing, etc. Maintenance is normally performed by qualified maintenance perspnnel,
or operators, Who have been trained about the types-of hazards in the area in which their tasks are to be performdgd and
about how thefge hazards can be avoided. Whentpossible, this should be performed with energy isolated.

4.35

make-ready
tasks preceding a production run~such as adjusting ink controls for proper colour, plate alignment for proper
registration, adjusting pressures; measurement with quality control devices, etc.

4.36
manual control device
part of the agtuatingssystem to which a manual action is applied

NOTE Adapted from IEV 441-15-22.

4.37
mechanical hazard
source of potential injury to a person that is created by motion of machinery, components or material

4.38
mechanical hazard points
locations in the machines where persons can be injured by parts of machines or machine movement, such as

— tools of machines, or parts thereof;
— work pieces, or parts thereof; or

— materials being processed

8 © ISO 2003 — Al rights reserved
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4.39
momentary contact control
control that is opened/closed only during actuation of the control

4.40
motion control
control that initiates machine motion

4.41
motion control station
operator control station containing both an emergency stop and a motion initiation control

4.42
motipn zone
area |defined by any press component, or group of press components, that is driven_directly py the press
system drive motor(s) or indirectly by the web

443
movable control station
contrpl station that is permanently wired to the equipment, but can be.fmoved within the copfines of the
attached cable

4.44
movable guard
guard that does not require a tool to gain access to a significant-hazard

4.45
newspaper printing presses
presges that are designed and built mainly for printing-newspapers

4.46
nip quard
guard (nip bar, finger bar, finger guard) located at an in-going nip

4.47
non-motion zone
area [defined by any press compenent, or group of press components that, due to press configyration, is not
drivep by the press system drive motor(s) or the web

NOTH When the consol€ is freestanding (not press-mounted), it is a non-motion zone.

4.48
non-pperational\press
presg configured for functions other than delivering products, such as make-ready or wash-up

4.49
normal-operation
condition that exists during set-up, make-ready, production and minor servicing/adjusting and cleaning
performed by operators; this does not include maintenance operations (see 4.34)

4.50

operating position

the location where normal operations (make-ready and other routine, repetitive tasks) requiring control of main
drive motor(s) are performed

4.51

operational press

press that is configured to deliver product, is composed of at least one motion zone, and may include non-
motion zones

© 1SO 2003 — Al rights reserved 9
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4.52
operator control station
panel containing at least an emergency stop control

4.53

personnel warning lights

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

NOTE These lights are not the same as machine status lights.
4.54
pile turner

device for tufning substrates and attached to sheet-fed printing presses in order to turn piles of printed paper
for further prpcessing

NOTE An example of further process may be back printing in a second run.

4.55
portable control station
control station that can be disconnected from one location, moved to another location and be reconnected

4.56
positive me¢hanical action
(of a comporjent on another component) action in which the moving méchanical component inevitably mgves
another component along with it, either by direct contact or by rigid elements

NOTE 1 This also applies to a component that prevents any movement of another component by virtue of its presence.

NOTE 2  When a mechanical component moves and thus allews another component to move freely (e.g. by gravity,
spring force, €ftc.), there is no positive mechanical action of the. first component on the other component.

4.57
positive opgning
achievement] of contact separation as the directresult of a specified movement of the actuator throughf non-
resilient members

NOTE FQqr example, not dependent upon springs.
4.58
powder spraying devices

devices for spraying powderonto the printed material on the delivery side of sheet-fed printing presses

4.59

pre-press chinery
machines ar;F equipment for the production of master copies and/or printing plates

4.60

press system

printing press and a series of machines that supply substrate into and through the printing press and guide or
direct the substrate to a cutting, folding or delivery device that delivers the product to the last working station
integrated with the printing press control system

4.61

printing form

printing plate

base material that stores the image to be printed (pictures and/or text) and transfers ink on a substrate (such
as printing plates, printing cylinders, screen), thus printing the image
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4.62
printing plate bending machine
machine for bending or folding printing plates before they are clamped in the printing press

4.63

printing table

table to hold the substrate to be printed during the printing process (as on certain types of screen printing
presses)

4.64

proofing press
machire—ferprinting—a—-s
form js mounted in the machine, with manual feeding and delivery

amal
Trar

b
T 1%

ar of ~n
ot

niaa  annarallvy oA £
OT—COoOpPICo,—gerCiany usCt—To

+
D

3.
)]

+

ratity-before the printing

4.65
raised workplace
workplace that is at least 0,5 m above access level

4.66
ready condition
cond|tion in which machine motion can be operator initiated

4.67
reel rewinding device
that gart of a machine used for rewinding the processed web-type material

4.68
reel furner
devige for turning webs wound onto reels for easiershandling, for example, for correct positioning of the reel
when feeding webs to printing presses

4.69
reel inwinding device
that gart of a machine used for unwinding/web-type material for processing

4.70
remdte control
conngction to the control station“of a machine by use of an external communication link

4.71
routipe and regularaccess
repetitive access te'a hazard point that is required for manual feeding of a machine during normgl production

NOTE This condition may apply to the entire press system or to one or more motion zones. The safe condition exists
only when one or more stop/safe or emergency stop pushbuttons are latched in the depressed position.

4.73
screen frame
frame for taking up the printing screen

4.74

screen printing press

printing press using printing forms with woven material (screens) that partially allow ink to penetrate through
the material

© 1SO 2003 — Al rights reserved 1
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4.75
separating elements
elements on feeders of sheets or blanks or similar materials that separate the individual sheets, blanks, etc.

4.76

sheet-fed press

machine for printing sheet-size substrates, including proofing presses, in which sheets may be fed by feeders
(automatic or manual), or from sheeters attached to unwinding units

4.77
significant hazard

potential souree-ef-severe-er-disabling-injury—ordeath

NOTE This International Standard only addresses significant mechanical hazards.
4.78

smooth roller

cylinder

rotationally symmetric solid body with smooth surface; i.e. with grooves or elevations of a maximum of 4 mm
deep and with circumferential slots of a maximum of 8 mm in width with no sharp orutting edges

See Figure 2

Dimensions in millimetres

Figure 2 —Smooth roller/cylinder

4.79
status lights
lights that indicate machine process condition

NOTE These are not the same @s,personnel warning lights.
4.80
trip nip bar

a movable pfotective bar(located at an in-going nip that when pushed activates the interlocked safety system
of the machine

4.81
two-hand contrel
safety device that consists of two manual control devices that must be operated simultaneously by a single
operator to initiate potentially hazardous machine motion

4.82

warning period

period during which machine motion is prevented, and a warning is given to personnel that machine motion is
about to occur

4.83

washing device for roller/cylinder

device integrated into the printing press for washing cylinders and rollers such as ink rollers, blanket cylinders,
printing cylinders, plate cylinders
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4.84
washing equipment for printing forms
machines for washing printing forms outside the printing press

EXAMPLE An example would be screen washing equipment.

4.85

web-fed press

press in which a substrate passes through the printing couple, or couples, in a continuous form, as fed from a
roll

4.86
web-type material
web ¢f paper, board, foil or similar material that is to be handled or processed

4.87
wireless control
using means other than physical connection for transmitting commands and isighals betweep a machine
contrpl system and the operator control station(s)

4.88
zero |speed
cond|tion of machine motion in which the drive control system is actively holding the machine at a|position

NOTH 1 In this condition, machine movement is not discernible; however, machine movement can be initiated without
warning.

NOTH 2  Zero speed may be considered to be an armed condition (see 4.3).

5 Guarding of significant hazards

Guarfing, consistent with operation of .the;'machine, shall be provided in those areas wher¢ recognized
exposure to significant hazards exists t@ operators. Exposure to significant hazards is not considdred to exist if,
during normal operation, the distance to the hazard complies with those specified in 1SO [13852:1996.
Machjinery shall be designed according to the principles of ISO 12100 (all parts) for hazards that|are relevant,
but npt significant, and that are-not’' covered by this International Standard.

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 i$ required to
perform these functions, guards and safety devices shall provide protection against hazafgds or these
operations shall b€ ¢afried out using a hold-to-run device as specified in 5.5.

5.1 | Guards

5.1.1| “Types of guards

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

Guards that do not have to be opened frequently shall be interlocked or shall be fixed in such a way that their
removal necessitates the use of a tool, such as a key or wrench, designed to operate a fastener.

NOTE 1 An improvised tool, such as a coin or nail file, does not meet the requirements of this International Standard.
All movable guards shall be interlocked.
Guards that are designed to be opened, removed, and/or moved at least once per working shift, on an

average, during normal operation, removed for make-ready (set-up) operations, or permit access to a
hazardous area, with or without the use of a tool, shall also be interlocked.
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NOTE2 At
NOTE3 An
—  to supply

for make-

ypical shift is 8 h.

example of setting-up and other purposes for which guards and doors may be removed include:

the material to be processed;

to change the format;

to change tools;

ready; or

for washing-up.

The interlock
When the int

Guards shall
1ISO 14120.

51.1.1
Automatic trg
NOTE

suggested:

50 N or |
stabbing

150 N or

T
a)

b)

Higher values

511.2 Py

Guards that

NOTE E

devices fi

pneumat

devices t

power-dr|
position |

ensuring

Springs use

brlocked guard is open, one of the measures set out in 5.5 shall become effective.

Automatic travel of movable guards

bss where the likely contact surface of the guard is an edge ‘or_projection and there is no risk of cut

ovaia
Ty otoTTT

not create any additional significant hazards to personnel, and shall satisfy therréquireme

vel of movable guards shall not create any significant mechanical hazards.

is can be achieved, for example, by limiting the force of the guard moyement. The following guidelin

njuries; or

ess where the likely contact surface of the guard is a plane so that there is no risk of a crushing injury.

may be chosen based upon risk analysis.

otection against gravity falls of guards
can be opened shall be safeguarded’/against gravity falls if this creates a risk of injury.

amples of means that may beused include:
br balancing the weight;

C springs;

nat automatically hold)the parts open;

ven worm gear-dfives actuated by hold-to-run controls if the hazard points can be observed fro
here the hold*to-run control is actuated; or

that thesgentre of gravity of the guard in the open position is sufficiently far behind the axis of rotation.

hts of

ES are

ing or

m the

spring or m

permanent deformat|on even after extenswe use.

5.1.2 Guard distances and gaps

for balancmg the we|ght shall be deS|gned such that no hazard shaII result from fallure of the

The safety distance between the guard and the in-running nip is measured at that point where the distance
between the rotating surfaces, or the rotating surface and a fixed surface, is 10 mm. See Figure 3. Safety
distances shall be as specified in ISO 13852:1996.

The design and construction of the barrier guard shall ensure that personnel cannot reach the hazard by

reaching up,

On guide roll

14

over, under, around or through the barrier guard.

ers the safety distance shall be 120 mm, as specified is ISO 13854.
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Dimensions in millimetres

Figure 3 — Measuring safety distance at in-running nips

1 Reaching upwards
re is a low risk from the hazard zone when reaching upward, then the height of the-hazard ;
mm or more, as required by ISO 13852:1996.

Fe is a high risk from the danger zone when reaching upward, then either.the height of the
be 2 700 mm or more, or other safety measures shall be used.

2 Reaching over protective structures

re is a low risk from a hazard zone when reaching over a protective structure, the values giv
D 13852:1996 shall be used as minimum values. There shall be no interpolation of the va
table. Therefore, when the known values of a, bcon'c are between two values i
13852:1996, values to be used are those that provide the higher level of safety.

re is a high risk from a hazard zone when reaching over a protective structure, the va
2 of ISO 13852:1996 shall be used as minimm values. There shall be no interpolation
in that table. Therefore, when the known“values of a, b or ¢ are between two values
3852:1996, values to be used are those that provide the higher level of safety.

4

Guard openings

H openings shall comply with«the requirements of ISO 13852:1996. For guarding in-running
5sible while a movable guard is open, see 5.3.

heet-fed flexographic (printing presses, the feed opening between the side lays and the
ine shall be guarded’by means of adjustable or self-adjustable guards.

ible materidls; it is possible that for production reasons ISO 13852:1996 cannot be applied i
In this «Case, the height of the material feeding aperture shall be as small as possible,
pd 20.mm. The existence of residual risk shall be identified in the instruction handbook.

rone shall be

danger zone

en in Table 1

ues given in
Table 1 of

ues given in
bf the values
n Table 2 of

nips that are

sides of the

etal or other
h the feeding
but shall not

(rlrunning (in-going) ni

Hazards from in-running nips may exist between

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

NOTE
wrapping angle, web speed, inertia.

one surface rotating toward an adjacent fixed part of the machine;

For non-powered surfaces, this hazard will depend on a number of factors; for example, type of material,

surfaces rotating in the same direction, but with different peripheral speeds or surface properties, such as

friction;
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— qguide roller and driving belt, conveyor belt and possibly the web;

— non-powered riding rollers (guide rollers) which are driven by the movement of the web.

Examples of

in-running nips are shown in Figure 1.

5.3 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 g
be estal

b) nip guar
suitable

c) tripnipk

NOTE W,
nips and need

uard/fence guard with or without openings. If the guard has an opening, the safety distanceg
lished in relation to the width of the opening, in accordance with Table 4 of ISO 13852:1996

d; on smooth surface rollers, as nip bars extending across the entire working width,.design
sections. See Figure 4 for examples of nip guards.

ars, which shall be in accordance with 9.6.

to be guarded as such.

SReReNc RO

Figure 4 — Examples of nip guards

N\
2

N

V2222222222

(\]

g

DAN
D7

to prevent
make the us

Whenever %ssible, the angle between the surface of the cylinder and the surface of the guard should b

dging. However, if other design considerations, such as stiffness of the guard, web path
of a 90° angle less desirable;.an angle of not less than 60° is permitted. See Figure 5.

9003

N

/

60°b

shall

ed in

hen machine motion is reversed, out-going nips that do not generally pose a hazard may become in-rynning

e 90°
etc.,

Key
1  tangent

a8  Preferred.
b Acceptabl

e.

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 presses, such as business forms presses, the clearance should be smaller, if possible,
considering both safety and production concerns.

16

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=7c9bb6189f5d4d45ef44338b6c077c3c

ISO 12648:2003(E)

Nip guards shall not be shaped or oriented such that a “wedge pocket” is created. See Figures 7 and 8. If the
shapes shown in Figure 7 are used as trip nip bars, such shapes are permitted, since activation of the trip nip
bar stops hazardous motion, as specified in 9.6.

Dimensions in millimetres

\ L | \ﬁ
e |
N

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

A L
ROR S

Key
1  Wedge pocket

Figure 7 —Shapes creating wedge pockets

2 A
< X

Figure 8 — Shapes not creating wedge pockets

5.3.1| Guarding in-running nips on sheet-fed presses

If tec *mir‘all_\,/ feasible, frip nip bars in accordance with 9.6 shall be used where:

— frequent access is required to the area during machine motion; and
— cylinders are directly accessible after the interlocking guard has been opened.

If it is not possible to use trip nip bars as described above, hold-to-run control speed limitations defined in
5.5 a) shall apply.

Where cylinders have gaps which exceed those defined for smooth cylinders (see 4.78), trip nip bars, in

accordance with 9.6, should be used. Nip guards shall not be used with these cylinders. For such trip guards,
the requirements of category 3 of ISO 13849-1:1999 shall be satisfied and the interlocking system shall be
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designed such that the requirements for stopping paths defined in 9.6 are satisfied. Trip nip bars and cylinder
gaps shall be designed such that cylinder nips cannot be accessed behind trip nip bars, thus causing a hazard.

NOTE 1 Use of trip nip bars is not possible, for example, on small-size offset presses where trip nip bars would impede
access to the cylinder for, for example, plate changing.

NOTE 2  To comply with the requirements of 5.4, the interlocking systems will normally have to be designed such that,

after opening the interlocking guard, a predetermined number of revolutions, depending on the functional characteristics of
the trip guard, is not exceeded.

5.3.2 Guarding in-running nips on web-fed presses

In-running nips that are not in the operator's view from the position where the hold-to-run control or_énhgbling
device is opdrated shall be safeguarded by additional measures.

NOTE Sych measures include, for example:
— guarding|in accordance with this clause; or

— an electrically interlocked, movable nip bar on the outgoing side between the two blanket-eylinders of a rotary|offset
printing press, that ensures that the bar is in position prior to reverse movement.

Where on mjachines with varying web paths, such measures for safeguarding ‘the in-running nip existing
between blapket cylinders during the reverse movement are not feasible, the following procedure usjng a
hold-to-run with limited inch control is permitted:
— speed shall not exceed 3 m/min; and

— movemgnt shall not exceed 1,2 cylinder revolutions; and

— a stop cpntrol element with mechanical latch (such as a-stop/safe pushbutton) or an emergency stopping
device shall be in the immediate vicinity of the in-running nip; and

— a modified audible warning signal shall be used;and
— a red flashing light shall be provided that can be seen during the warning and permissive periods, and a
red warning light (steady burn, not_flashing) shall be provided during operating time of the hold-fo-run

control in the immediate vicinity of-any unguarded in-running nip that cannot be observed.

Rollers 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.

- -
N

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

5.3.3 Guarding in-running cylinder nips on newspaper presses

In deviation from 5.3 b), nip guards may be used for web-fed newspaper printing presses with cylinder gaps of
up to 19 mm. For new machines, however, efforts should be made to limit cylinder gaps to 12 mm.

NOTE Some press cylinder lock-up devices, such as on newspaper presses, require gaps up to 19 mm, measured
without the blanket. With the blanket in place, the gap is reduced significantly.
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5.3.4 Guarding in-running nips on flatbed offset proofing presses

On flatbed offset proofing presses, the in-running nip between the movable upper unit and the fixed lower unit
or printing table shall be safeguarded. This is achieved, for example, by the provision of trip nip bars or
electro-sensitive protective devices.

Trip nip bars shall satisfy the requirements of 9.6 and category 3 of 1SO 13849-1:1999. Electro-sensitive

protective devices shall comply with 9.5. The safety device shall cause stopping of the upper unit in time not to
cause any risk of injury. The hand approach speed specified in ISO 13855 need not be complied with.

5.3.5 Guarding in-running nips on cylinder screen printing presses

On cylinder screen printing presses, the in-running nip on the printing cylinder shall be safeguarszd.

NOTH 1 This can be achieved, for example, by
— ipterlocking guards; or

— guarding by the printing form (screen).

Whefe the printing form is used as a means of guarding, additional protective-measures are requjred for lifting
and removal of the printing form.

NOTH 2  Such additional measures can, for example, be electrical interlocking which allows cylinder|rotations only
under] hold-to-run control according to 5.3 as long as the printing form is Jifted.

5.4 |Interlocks

5.4.1] Machine response to interlock operation

System operation involving an interlock guard shall\be as follows.

5411 Opening an interlocked guard
When an interlocked guard is opened/moved/removed while the machine is in continuous motion|the machine

shall |stop, utilizing the maximum braking action established for that press. Machine motion shall not be able to
be injtiated without the operator going through the normal starting sequence.

If a machine is operating atdinching speed and under conditions defined in 5.5, motion may continue.

5.4.112 ContinuousZTun with a guard open

When any interloeked guard is open, continuous run shall not be permitted.

machine<motion at crawl speed may be permitted with a guard open provided the condition spegified in 9.2.3
.

Excaption: If*the only hazard being protected by the interlocking guard is an in-running nig, continuous

ism

5.4.1.3 Closing an interlocking guard

When the guard is re-closed, the machine shall not automatically start. Closing the interlocking guard on
dampening, coating or inking devices may initiate the rotation of dampening or coating ductor rollers or
metering rollers if it is ensured that at this time no hazard points can be accessed. Closing the interlocking
guard shall not cause the machine to restart its operation. The machine shall go through the normal starting
sequence.

NOTE Restarting any independently driven dampening, coating, metering, or ink fountain rollers may be required in
order to prevent malfunctions due to dried up coating or dampening agents.
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5.4.1.4 More than one interlocking guard open

Where more than one interlocking guard is open and any unguarded hazard zones cannot be observed from a
single point of operation, only an inch function or reverse function (as defined in 9.1.3.5) or a plate position

function (as defined in 9.1.3.11) shall be permitted

a) if all in-running cylinder nips behind interlocked guards are additionally guarded by nip guards and all
other hazards are guarded; or

b) if multiple operators depress and maintain a hold-to-run control at each unguarded area during the same
permissive period. Releasing any hold-to-run control shall stop machine motion.

5415 Rimote control with interlocked guard open

When any ingterlocked guard is open, initiation of motion of the press system by remote control shall be

prohibited. Spe 11.1.

5.4.2 Interlock design for personnel safety

Interlocks sh

NOTE Wi
to be defeated

54.21

]
The requirenpe

bl be designed so that they cannot be defeated without the use of tools-

hile all interlocking schemes are capable of being defeated, the interlocking.arrangement should not b
by commonly available items such as tape, paper, a single common magnet, etc.

mpliance with ISO 14119
nts of Clauses 5 and 6 of ISO 14119:1998 shall be satisfied.

P able

5.4.2.2 Personnel safety switches for interlocking guards

For personngl safety switches built in accordance with IEC 60947-5-1 and installed in accordancel with
IEC 60204-1{2000 it may be assumed that no malfunctions occur. For machines where routine and rggular
access is npt required, it is therefore sufficient_to provide only one personnel safety switch for |each
interlocking guard.

Control systgms of safety position switches:shall satisfy category 3 of ISO 13849-1:1999.

For manually fed devices where interlocking guards are used to safeguard routine and regular accegss to
hazard points (see 4.71), coptrel systems for safety position switches shall satisfy categoryl4 of
ISO 13849-1(1999.

5.4.2.3 Short circuits

Short circuitd between.tivo electric wires outside the switch cabinet due to physical impacts can be prevented
by mechanicpl protection of the cable.

NOTE F rotect

them from impact.

5.4.3 Interl

ocking with guard locking

Guard locking is required only when the guard opening distance does not comply with Table 1.

NOTE
after actuation

20

of the personnel safety switch.

EN 1010-2 also requires guard locking where hazardous movement cannot be stopped within at least 10 s
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Table 1 — Requirements for interlocked guards without guard locking (see Figure 10)

Dimensions in millimetres

Safety distance, sr, between guard
opening and hazard point

Maximum opening, e, of the guard
while the detector changes its state

A WON -
N7 7

5.5

If all
contr

hilsafe limit switch

guard closed

hotor run

guard open

hotor stop

Hold-to-run controls

bls and speed limitations do not apply.

Whe

<80 <30
> 80 and < 500 <40
> 500 and < 850 < 80
850 160

2

Figure 10 -~ Distances related to requirements for guard locking

hazard points are-safeguarded by nip guards in accordance with 5.3, the requirements fq

e hold-te=run controls are being used for safeguarding a hazard, running the machine in th
mode after-opening the interlocking guard shall only be possible when guards protecting hazardo|
are npt.visible from the operating position are closed.

r hold-to-run

e hold-to-run
Us areas that

In cases in which the hazardous area can be viewed from the operating position, with an interlocking guard
open and hazardous points unprotected, machine motion can only be initiated by means of a hold-to-run
device 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; or

b) with displacement limited to a maximum of 75 mm or with a maximum operating speed of 5 m/min where
the measures defined in a) above would reduce the ability of the machine to perform its function and
where there would be no substantial increase in hazard.

When using a hold-to-run control with a guard open, the hold-to-run control shall be located so that the hazard
can be monitored from the control position.

© IS0
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Guard circuitry for the hold-to-run condition shall be category 3 of ISO 13849-1. Control circuitry (including
selector switch relays and PLC circuits) that 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.

Where a particular type of machine needs to run with a speed greater than 5 m/min, the maximum speed shall
be as low as

possible, and in no case more than 10 m/min, provided

a two-hand control is used; or

— the conlrol is located such that the hazard cannot be reached from the operating position~an

operatorn

NOTE El

Any two-han
as technicall

See 11.1 for

5.5.1 Sped|

When interlg
press system

When interlg

has clear view of the hazard.
N 1010-1 permits motion at speeds between 5 m/min and 10 m/min only with the use of a two-hand cor

H control device shall meet the requirements defined in 9.4. The stopping path shall be as
feasible.

general requirements for control systems.

fic requirements for sheet-fed presses

cking guards are opened and any exposed hazard pojnt.is not safeguarded, sheet-fed pr
s shall only be allowed to be started under hold-to-run according to 5.5 a).

cking guards are opened and all hazards are protected, continuous machine motion at

speed is permitted. The provisions of 9.2.3 shall apply.

When interlq
unprotected

hold-to-run ¢
open shall ng

NOTE 1 “Q
and dampenin|

NOTE2 S

NOTE 3 “D
are located in

NOTE4 “Q
example, for
predetermined

cking guards are opened and direct access to unprotected in-running nips on cylindg
hazard points on the sheet transport system is not possible, the machine may be started
pntrol according to 5.5 b). In this case; starting for continuous run while an interlocking gu
t be possible.

ylinders” includes plate cylinders; blanket cylinders, impression cylinders or transfer cylinders. Ink

heet transport systems”.are, for example, gripping systems, transport drums.

irect access” is, {or, ‘eéxample, possible where in-running nips can be reached after falling in or wher
the immediate«icinity of places where setting-up or cleaning operations need to be carried out.

ontinuous.run” is starting the machine with a self-holding actuating element (other than hold-to-ru
running._the machine at a reduced speed or for cylinder positioning where the cylinder stops
position.

H the

trol.

short

nting

icrawl

rs or
inder
ard is

Follers

g water rollers, for exampleare-hot considered to be cylinders in the meaning of this International Stapdard.

P Nips

n), for
at a

NOTE 5

5.5.2 Spec

On small-size sheet-fed presses, movements can be non-powered.

ific requirements for forms presses

In deviation from the requirements of 5.5, on forms printing presses, starting the machine by two-hand control
with guards open shall be possible with a speed higher than 10 m/min where this is required for production

reasons and
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the following requirements are fulfilled:

other interlocking guards outside the area that can be observed are closed;

a selector switch is used for this kind of operation;
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— warning is provided in the instruction handbook (operator's responsibility and description of safe working
practices); and

— hold-to-run speed is as low as possible under production conditions.

5.6 Automatic format setting operations

Where a hazard exists, automatic format setting operations may be performed at speeds up to, and including,
0,5 m/min without additional safety measures. However, if there is a crushing hazard for the head or trunk of
the body, format setting shall be permitted only with a hold-to-run control. The location of the hold-to-run
control shall allow the operator to clearly see the hazard points.

NOTE Examples of automatic format setting devices include sheet side lays, suction héads| turner bars,
compgnsators, slitters, etc.

If additional safety measures are needed in the area of the format setting device, personnel shall|be protected
from motion of the device(s) by one of the following methods:

a) provision of trip devices;
b) & separate stop device that is not included in the emergency stop circuit of the printing press; or

c) zone control using the emergency stop circuit.

5.7 | Other safeguarding measures

Whete safeguarded accessible hazard zones cannotxbe observed from positions from which hazardous
movgments can be started, one of the following requirements shall be satisfied.

5.7.11 Fence-type enclosures

Whefe accessible hazard zones are safeguarded by a fence-type enclosure:
a) if shall not be possible for the person(s) within the enclosure to close the interlocking access gate; or

b) an additional control devige\shall be provided outside the enclosure in such a position thaf it cannot be
ctuated from the inside. Any hazardous movement, with the exception of hold-to-run, shall|be permitted
only after the access/door has been closed and the additional control device has been actuated.

NOTH 1 Examples ©f'such additional control devices are reset buttons, captured keys, trapped keys, etc.
Fence-type enclosures shall be designed such that the distance between base level and the Ipwer edge is

200 mm maximum, and between base level and the upper edge 1400 mm minimum. Safety distance
requirements shall be in accordance with ISO 13852:1996.

NOTH 2 For example, fence-type enclosures are often used in areas such as behind reel stands, lautomatic pile
changers, etc.

It shall not be possible to initiate machine motion while a person is within the hazard zone except under hold-
to-run conditions as defined in 5.5.

5.7.2 Electro-sensitive protective devices

Where accessible hazard zones are safeguarded by means of electro-sensitive protective devices (ESPDs),
an additional control element shall be provided outside the hazard zone, and shall not be able to be reached
from any position in the hazard zone. Provisions shall be made that the hazardous movement can only be
started after the person has actuated the additional control element.
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NOTE

Accessible safeguarded hazard zones are areas generally safeguarded by means of, for example, guards or

electro-sensitive protective devices and allowing whole-body access. The objective is to prevent anyone from starting the

machine while

persons are within the hazard zone.

Electro-sensitive protective devices shall comply with 9.5.

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

Pressure-sensitive mats, pressure-sensitive bumpers and trip nip bars shall function in accordance with 9.6.

Where accessible hazard zones are safeguarded by means of pressure-sensitive mats, an additional control

element that

zard

zone. Any had
control devic
NOTE An

For safety-re
determining {

5.7.4 Auxiliary devices which act as guards on printing and coating units
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hazard point
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NOTE1 A

When the machine is operated with the auxiliary“device removed, exposing a hazard, alternative guards

be used to p
5.8 Guarg
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the maximun
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B has been re-actuated.

5 in the built-in position shall be fitted so that they can be’ removed only by means of

ndoad capacity without showing permanent deformations or apparent defects. It shall stz

cannot-be reached from any pneifinn in—the hazard zone shall be prn\/irlnr‘l outside the h

zardous movement, with the exception of hold-to-run, shall be permitted only after the addi

example of an additional control device is a reset button.

lated applications, the approach speed specified in ISO 13855 shall be jused as a bas
he correct positioning of the pressure-sensitive mats.

ices that are built into printing and coating units and act as(fixed guards to prevent acce
ices that prevent access to hazardous areas, and that.need to be removed frequen
set-up act as movable guards and shall be interlocked with any hazardous movement
applicable subclauses for fixed and movable guards.

xiliary devices are listed in 2.2 and defined in 4.7.

xiliary devices preventing access to hazard points'in their built-in position can, for example, be conti

ices on the delivery side of sheet offset printing-presses where drying modules are inserted into the p
side that, when removed, allow access to hazard points on the sheet gripper system.

otect the hazard point.
ing of machine devices and components

ng units, delivery.units (pile lifting and lowering devices) on sheet-fed printing presse
units

ad take-up ‘equipment

equipment shall be designed such that it can stand a static load test with a load of 1,25
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rinting

shall

S
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test with a load of 1 1 times the maximum load r\anar\ify under normal npnrafing conditions
7 Ld T

5.8.1.2

Breaking strength of components

On lifting and lowering devices with production format sizes over 2,5 m2, the breaking strength of the steel link
chains shall be at least six (6) times the permissible static load; on pile lifting and lowering devices with
production format sizes below 2,5 m2, it shall be at least three (3) times the permissible static load.

Calculations shall be based on a specific density of 1 400 kg/m3 minimum for paper and 200 kg/m3 minimum
for corrugated board.

24

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=7c9bb6189f5d4d45ef44338b6c077c3c

ISO 12648:2003(E)

5.8.1.3 Lifting height of pile lifting and lowering devices

5.8.1.3.1 Pile carrier

On pile lifting and lowering devices with production format sizes over 2,5 m2, and a lifting height over 1,5 m,
provisions shall be made to prevent the pile carrier from moving more than 100 mm in case of failure of a rope,
chain, supporting nut or gear drive in areas where such failure may cause injury.

NOTE This requirement is satisfied for worm drives, for example, by providing an additional nut of the same type as
the supporting nut in order to back up the supporting nut in the event of a breakage or thread wear. The requirement is
satisfied for chains (or ropes), for example, by providing one or more unloaded double chains which in the event of a chain
breakage take over the load and function of the operating chain.

This fequirement does not apply to gears that are rated for double load. This requirement also dies not apply
to lifting and lowering devices with a hydraulic or pneumatic drive if, in case of leakage indhe’pipg¢ system, the
loweling speed of the pile carrier does not accelerate to more than 1,5 times theé)speed Under normal
operating conditions.

See also 5.8.1.4.1.

5.8.113.2 Pile carrier plate

On pjle lifting and lowering devices with production format sizes aver 2,5 m2 the area below the pile carrier
plate|shall be safeguarded by guards or by electro-sensitive devices.'ISO 13855 need not be considered.

To prlevent injury to the operator, on pile carrier plates, the hazard points between the edges of the pile carrier
plate|land the place where the operator may stand shall be-safeguarded as follows:

a) On feeders with production format sizes of up,te;4,0 m2 and on deliveries with format produgtion sizes of
Up to 0,175 m2, the pile carrier plate shall be allowed to lower automatically

+ down to a height of 120 mm above-the floor; and

— further down to the base only in_the hold-to-run control mode.
lHazard points may alternatively be safeguarded by one of the measures listed under b).

b) On feeders with produgtion format sizes of over 1,0 m2 and on deliveries with format produgtion sizes of
gver 0,175 m2, onecof-the following protective measures shall be provided in order to spfeguard the
e¢xposed edges ofcithe pile carrier plates:

+ Resilient, ion-switching, overhanging shields with their forward edges protruding over the hazardous
edges by at least 250 mm shall be used. See Figure 11.

+ /Electro-sensitive protective devices located in front of the pile carrier plate edges shall be used.
ISO 13855 need not be considered. The movement of the pile carrier plate may be putomatically
nitiatedwhen the etectro-sensitive protection device is 1o tonger actuated:

— A horizontal distance of 300 mm between the vertical projection of the machine frame and the pile
carrier plate shall be used. The protruding parts of the machine frame shall not be higher than 1,5 m
above the base. Carrier arms reaching into the safety distance (300 mm) shall be at least 120 mm
above the floor (see Figure 12). To lower the pile carrier plate below 120 mm, hold-to-run control
shall be used.

— Pressure-sensitive bumpers or trip devices shall be used.

— Hold-to-run control shall be used on feeders at a horizontal distance of at least 850 mm from the
hazard point and at a position from where the hazard point is in the operator’s view.
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c) On

feeders and deliveries with production format sizes over 2,5 m2, the hazard point shall be

safeguarded by one or more of the following safety devices:

guard;

photoelectric device in front of the edge of the pile carrier plate, on board feeding and delivery units
by a photoelectric device fitted at a distance of 300 mm minimum from the edge of the pile carrier
plate;

other presence sensing devices as defined in 9.5 and 9.6.

Where platforms or gangways are fitted to the feeding or delivery unit, the hazard point between platform or

gangway and the edge of the pile carrier plate shall be safeguarded.

NOTE

— minimum|distance of 120 mm between pile carrier edge and edge of platform;

— electro-s¢nsitive protective devices in front of the pile carrier edge (ISO 13855 need not be followed);

This can be achieved, for example, by one of the following measures:

— horizontal distance of 300 mm between the vertical projection of the outer edge of the machine frame and pile ¢arrier
edge, with protruding parts of the machine frame arranged at a distance of 1,5 m @aximum above platfdrm or

gangway| or
— trip devicp.
See also 5.8/1.4.1.

WN =

foot
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pile carrigr plate
overhanding shield

Dimensions in millimetres

250

Figure 11 — Overhanging shield

Dimensions in millimetres

100

300

Figure 12 — Safeguarding by deflecting parts of the machine frame
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5.8.1.3.3 Pile changing device

Where the movement of pile changing devices causes a crushing hazard between the pile changing device,
the pile lifting and lowering device, the paper pile and fixed machine parts, safeguarding shall be used. This
can be achieved by means which include, but are not limited to:

— fixed or interlocking guards in accordance with 5.1;

— electro-sensitive protective devices in accordance with 5.7.2;
— safety distances and gaps in accordance with ISO 13852:1996 and ISO 13854;

— hold-to-run control in accordance with 5.5;

— trip devices in accordance with 9.0.

For tfip devices the requirements of category 3 of ISO 13849-1:1999 shall be satisfied.

5.8.1

Onp
carrie

The f

a)

!

3.4 Pile turners and reel turners

le turners and reel turners, the crushing point between the floor and load.lifting member (lifting fork, pile

r plate, pallet) or paper pile shall be safeguarded.

pllowing are examples of safeguarding.

Vhere hold-to-run control is being adopted as a safety measure; pile descent shall only b

fting member, or by providing a foot guard. The hazard-point shall be in the operator's

done in the

old-to-run control mode with a speed of 5 m/min maximumfUnintended access to the hazard zone shall
e prevented by providing a sufficient distance between the location of the hold-to-run congtrol and load

iew from the

bcation of the hold-to-run control. Hazard points on. thé’ far side of the paper pile are considered to be in

b)

q

J

Onh

e operator's view if the pile height, including loadlifting member, does not exceed 1,4 m[in the lowest

osition.

lectro-sensitive devices used for safeguarding a hazard zone with crushing points between|the floor and
e load lifting member shall satisfy the-requirements of 9.5.1 and 9.5.4. Hand apprpach speeds

ccording to 1ISO 13855 need not be~taken into account where the descent speed is n
m/min.

ydraulic and pneumatic lifting.equipment of pile turners and reel turners, an unblockable che

be provided directly on the lifting eylinder if there is the possibility of uncontrolled gravity falling

devig

The |

e in the event of hose bréakage or leakages.

pad lifting device shallbe designed and constructed such that it can stand a static load of 1

maximum load capacity) without permanent deformations or apparent defects. It shall be abl

dyna
devic

On ¢
emer

mic test with I3 htimes the maximum load under normal operating conditions. On pile lifting
es, the breaking strength of steel sprocket chains shall be at least four times the admissible

ile turners and reel turners that are not exclusively operated in the hold-to-run contr|
gency'stop button shall be provided on each operator control station.

t more than

Lk valve shall
of the lifting

25 times the
p to stand a
and lowering
static load.

bl mode, an

5.8.1

5.8.1

.4  Guarding crushing and shearing points

.41 Guarding sheet feeding and delivery units

On sheet feeding and delivery units, the crushing and shearing points caused by the upward movement of the
pile or pile carrier plate shall be safeguarded.

NOTE Safeguarding may, for example, be done by one of the following measures:

— safety distances in accordance with ISO 13854;

—

rip devices;

— guards;
— hold-to-run operation.
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Where on the delivery of sheet-fed printing presses and coating units with a pile carrier, a pile weight of
500 kg is not exceeded and safeguarding in accordance with 5.8.1.3.2 is not practical for operational reasons,
crushing of the toes shall be prevented as defined in ISO 13854 by providing a clearance of 50 mm between
the lower edge of the pile carrier and the floor. In addition, the lowering movement shall be permitted only in
the normal operating mode of the printing press or under hold-to-run control. Pile carrier wheels shall be fitted
as far to the centre of the carrier plate as possible without decreasing stability.

5.8.1.4.2 Control and measuring devices

Crushing and shearing points between movable and fixed parts of control and measuring devices on printing
press systems shall be safeguarded.

NOTE THis can be achieved, for example, by

— safety didtances in accordance with ISO 13854;

— limiting tHe operating force to a non-hazardous level

— electro-s¢nsitive protective devices in accordance with 9.5;

— guards infaccordance with 5.1.

5.8.1.4.3 $creen printing presses

The crushing point between screen printing frame (upper unit) and<machine frame (table) shdll be
safeguarded| This may be accomplished by one of the following methods:

a) Trip deVces, which shall be arranged such that their operation‘is positively ensured each time th¢ gap
between screen printing frame and machine table is accessed:"Hazardous reaching over the device| shall
be prevented. The force to operate the device shall be 300 N maximum (dynamic). Where the material is
fed manpally directly between the screen printing frame>and the machine table, and the stopping furpction
of the device is being tripped by personnel safety switches, a trip device shall be arranged with redupdant
personngl safety switches to ensure initiation of:the stopping operation, even in the event of a gingle
switch failure.

b) Electro-gensitive protective devices (ESPDs), the arrangement of which shall take account of the [hand
approach speed as defined in ISO 13855: Such devices shall be arranged such that it is not possible to
access the machine between two adjacent beams or to defeat them.

c) Limiting[the closing force of the, screen printing frame to a non-hazardous low level. A non-hazafdous
level is 300 N maximum, if ther€ are no crushing hazards due to sharp edges.

d) Fixed gdiards (complying with ISO 13852:1996), that can be provided, for example, on that side ¢f the
maching where access for feeding and ink replenishment is not required.

5.8.1.4.31 Crushing point between doctor blade and screen printing frame

The crushing point between the doctor blade and screen printing frame shall be safeguarded.

NOTE This can be done, for example, by adjusting the stop gauge such that the minimum distance of 25 mm
between the doctor blade and the screen frame is ensured.

Where various sizes of screen frames are used, the instruction handbook shall give advice on the proper
adjustment of stop gauges.

5.8.1.4.3.2 Crushing hazards caused by the movement of the doctor blade
Crushing hazards caused by the movement of the doctor blade shall be safeguarded.

NOTE 1 This can be done, for example, by using the safety distances defined in ISO 13852:1996 between the doctor
blade and fixed parts of the printing press.
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Where the descending doctor blade causes crushing points between the doctor blade and the printing table or
printing cylinder, and where such crushing points cannot be safeguarded for operational reasons, the
instruction handbook shall contain a warning of the residual risk existing. The lifting path of the doctor blade
shall be as short as possible.

NOTE 2

printing presses can generally not be safeguarded as ink replenishing must be done manually.

5.8.1.4.3.3

For example, the crushing point between the doctor blade and the printing table or printing cylinder on screen

Protection during access between screen printing frame and machine frame

Where access between the screen printing frame and the machine frame is required, for example, for cleaning

the SJIUUII, d bUIItIUi Uiclllcllt bi Id“ IUU }JIUViu‘UCII ;ll au'u'itiun tU ti I 1T1ICasSUIcs Ulcbblibdd UIIUIUI 5
when actuated, prevents unintended start-up of the machine.

5.8.114.3.4 Protection between movable screen frame and fixed machine parts

On gylinder screen printing presses, safeguarding shall be provided for the crushing point
movdble screen frame and fixed machine parts.

NOTE This can be achieved, for example, by safety distances in accordance, with1SO 13854, or interlo

5.8.1|5 Separating elements on feeders

Separating elements on feeders shall be so designed that their movement does not create hazarg

Whefe blanks are fed from the top of the pile, the requirement is satisfied if safety distances bet
headp are used or if suction heads touch down only undef.spring force.

5.8.1|6  Suction heads on sheet feeders

Hazard points on suction head drive gears, that can be accessed during the production prod
safequarded by guards completely enclosing-the head, leaving only the bottom open. See Figur
points caused by moving parts (such as forwarding sucker, lifting sucker) outside the suction
safequarded by one of the following measures:

distance of at least 25 mm(between moving parts (for example, forwarding sucker) that a
dluring production;

parts are moved only) by springs with a non-hazardous low force (for example, pressur
sucker); or

hazard points-(shearing and crushing hazards) are protected by guards.

The drive shaft of the suction head shall be completely enclosed.

.1.4.3 which,

between the

Cking guards.

points.

lveen suction

ess shall be
e 13. Hazard
ead shall be

e accessible

e foot, lifting

Key

1 forwarding sucker
2 lifting sucker

3  pressure foot

Figure 13 — Movement of the suction head

© 1SO 2003 — Al rights reserved

29


https://standardsiso.com/api/?name=7c9bb6189f5d4d45ef44338b6c077c3c

ISO 12648:2003(E)

5.8.1.7  Pull-in and forwarding wheels
In-running nips on the pull-in and forwarding wheels on the sheet feeding system shall be safeguarded.

NOTE This can be achieved, for example, by
— using a deflection of 25 mm (obtained with a force which would not cause injury);

— using a deflection of 15 mm (obtained with a force which would not cause injury) with roller widths limited to 25 mm;
or

— providing guards in accordance with Clause 5.

5.8.2 Unwinding and rewinding and reel transport devices

5.8.2.1 Hazard point between reel and belt

On unwindifg and rewinding devices where the reel is driven by a belt on the reel citeumference| (see
Figure 14), gny accessible hazard point between the reel and the belt shall be safeguarded if the prepsure
between belf and reel is more than 300 N. Guards shall be provided for protecting the\in-running nips gdn the
drive belt guide rollers (see Figure 15).

Figure 15 — Safeguarding of belt in-running nips on belt drives

5.8.2.2 Infrunning.hips

On unwinding-and rewinding devices, the accessible in-running nips at reels, pressure rollers or sypport
rollers shall n cnfngll:\rr‘lnd h\]l mnnn.c. of gllnlrdc or c:fnfy devices .\AII‘H"\ apprnnr\h reaction (frlp.hlp barS,
pressure-sensitive mats, electro-sensitive devices). The safety device selected shall be effective at all
operating reel diameters. Access to the in-running nip from the side shall not be possible.

Included in this requirement 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 is small.

For trip nip bars and pressure-sensitive mats, see 9.6. For electro-sensitive protective devices, see 5.7.2.
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5.8.2.3 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 only be inserted 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 5.5.

For automatic reel loading, see 5.8.2.12.

5.8.2.4  Separation of chucking cones

Provision shall be made to prevent unintentional separation of the chucking cones after the relzel has been
lifted

NOTH 1 This is prevented, for example, where separation can only be done in the hold-to<ran contrdl mode with a
maxirium speed of 2 m/min or by two-hand-control.

Separation of the chucking cones during the unwinding or rewinding motion shall be prevented.

NOTH 2  For example, an interlocking system may be used to prevent separation of the chucking copes during roll
movement.

5.8.2|5 Shaftless unwinding and rewinding units

On shaftless unwinding and rewinding devices, hazards caused by small diameter reels being ejgcted shall be
prevented.

NOTE This can be prevented, for example, by
— ¢hanging of reels at lower speed;

— preventing the reel from being reduced to a\diameter less than the minimum reel diameter specified Hy the supplier;
qr

— fjtting an adequate safety device to the unwinding unit.

5.8.216 Non-conical chuckingdevices

Whete there is a risk of damaging non-conical chucking devices by lifting only one end of the roll [for example,
wher| a heavy, long rollis stuck on the chucking device), provisions shall be made to prevent lifting only one
end gf the roll more than 50 mm.

NOTH 1 This~is to help prevent possible damage to the chucking device that could possibly result in releasing the roll
unexpectedly,

NOTH 2.7 \ Generally, this risk increases in proportion to the width and weight of the roll.

5.8.2.7 Small diameter reels on shaftless unwinding and rewinding devices

On shaftless unwinding and rewinding devices, hazards caused by small diameter reels being ejected shall be
prevented.

NOTE This is prevented by, for example :
— changing of reels at lower speed;
— preventing the reel being reduced to a diameter less than the minimum reel diameter specified by the supplier;

— fitting an adequate safety device to the unwinding unit.
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5.8.2.8 Lifting arm

If hazard points between lifting arm(s) and machine frame cannot be avoided by built-in design or be
safeguarded, the lifting arm(s) shall only be movable in the hold-to-run control mode. Control devices shall be
arranged such that hazard points can be observed from the place of actuation. The hold-to-run speed shall be
as specified in 5.5.

5.8.2.9  Protection against drawing in hazard

On reel unwinding and rewinding devices, the risk of drawing in between the end surface of a rotating paper
reel and fixed parts or lifting arms shall be guarded if the distance is less than 25 mm.

5.8.2.10 Prlotection against crushing hazard

On reel stanfds and reel splicers with movable parts, all hazard zones where the risk of crushihg exists| from
automatic mpvements shall be safeguarded according to the distances and gaps defined inJSO 13852{1996
and ISO 138p4.

NOTE Rigk of crushing exists between movable parts as lifting arms, paper reel and devices for acceleration, gutting
and gluing, or [in connection with fixed parts such as side frames, connecting bars or floor.

5.8.2.11 Transport of material reel to reel stand

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

5.8.2.12 Protection of hazard zone on unwinding unit of automatic reel loading systems

On automatic reel loading systems, the hazard zone-~existing on the unwinding unit shall be completely
safeguarded|by electro-sensitive devices or by guards.

Where ESPDs in accordance with 5.7.2 are used for safeguarding the automatic reel loading ardga on
unwinding units, the device may be muted while material reels or unwound cores are transported through the
area safegudrded by the electro-sensitive device on the following conditions:

— an addifional photoelectric deyice-is provided at a height of not more than 50 mm of the larges} reel
diametef that will cause immediate stopping of all hazardous movements on the unwinding unit whepever
the beam is interrupted during insertion of the material reel or removal of unwound cores, causefd, for
examplg, by persons accessing the hazard area (see Figure 16); and

— emergency stop deviCes shall be provided within easy reach on the unwinding unit that will also stgp the
automat|c loading eperation.

For safeguarding the hazard zone by electro-sensitive protective devices see 5.7.2.

NOTE Hazard zones exist between material reel and fixed machine parts, between material reel and lifting arm and
floor, between material reel and chucking cone.

Exception: If indexing (rotating motion) of the lifting arms toward the subsequent or prior operating position(s)
is limited to no more than 1 r/min, and if indexing of the reel is preceded by a warning signal of at least 2 s
duration, and if all pinch (crush) points have more than 120 mm separation, then all pinch points (crush points)
between the indexing objects and fixed objects are considered to be safeguarded.
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Dimensions in millimetres
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Rigure 16 — Use of ESPDs to guard automatic reel loading on unwinding unit on automatic reel
loading systems

5.8.3| Transport carriages

Whete transport carriages are driven automatically and cylinders are handled automatically, the hazard points
betwgen fixed and movable parts shall be safeguarded by.one of the following measures:

— frip devices and/or photoelectric curtains;

— :Lold—to—run control as defined in 5.5 where hazard points are within operator's view from the location of
e hold-to-run control;

— gafeguarding the hazard zone as ‘described in 5.1.

When removing printing cylinders, hazardous over-travelling on the transport carriage shall be safely
prevented by the use of mechanical stops.

5.8.4| Folders for web-presses

For folders, the exeeptions defined in 5.8.4.1 and 5.8.4.2 shall apply.

5.8.4{1 Folder set-up

Whe||e access to the folder is required in the start-up phase of a production run for operational| reasons (for
example, for removing wasieé sheels), speeds up t0 8 m/min are permitted with the guard(s) open in
accordance with the requirements of 5.4.1.4 and 5.5.

5.8.4.2 Folder delivery guarding

In deviation from 5.1.3, the distance between the guard and the delivery surface shall be no more than 75 mm,
regardless of the distance between the unguarded access area and the hazard. See Figure 17.

The distance between delivery fly (fan) and the enclosure which forms an in-running nip shall be a minimum of
120 mm.

Folders shall be designed to allow observation of moving components or product flow, and to allow
adjustments to folder operation with the guards closed.
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Dimensions in millimetres

> 120

15

Figure 17 — Openings for folder guards

NOTE 1 An example would be the provision of a transparent guard or remote viewing system by Wwhich the necgssary
observation offmoving components or product could be made.

Exception: There may be areas in the folder delivery that cannot be observed with-the guard closed, and it
may be necdgssary for an authorized person to observe moving components or product flow at run speed with
an interlocked guard open. Under these circumstances, alternative safety measures shall be takep. All
adjustments shall be made from outside the hazardous area.
The following alternative safety measures shall be taken:

— A mechanical key lock shall be provided adjacent to the access area. There shall be only one key fqr this
lock. The key for this lock shall be accessible only by an authorized person.

— The keyllock shall be interlocked with a timer that hasa-maximum capability of 4 min.

NOTE 2| It may be desirable to have an alerting mechanism that will warn the operator that the allotted pefiod is
about to ¢lapse.

— When the key is inserted into the lock, the. interlock on the guard is overridden and the authorized pgrson
can access the area for a maximum,_gf:4 ' min.

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

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

— When the key is removed from the lock, the timer shall automatically stop and the interlock on the guard
shall be jautomatically reactivated.

— If the guardaemains open longer than the allotted time, the interlock on the guard shall be automatically
reactivajed-and the press safety system shall stop machine motion.

A danger label warning of 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 overridden.

NOTE 3  This exception may not comply with current European standards or the Machinery Directive.

If a machine is provided with this alternative safety measure, information regarding its safe use shall be
contained in the instruction handbook.

Under no circumstances shall the guards in the cutting area of the folder be designed in such a manner that
allows them to be open during machine motion at production speed.
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5.8.5 Web feed on web-fed rotary presses

Where on web-fed rotary presses in the areas where the web is fed through a webbing slot, it is impossible to
apply 1ISO 13852:1996, a safety distance of 200 mm shall be observed for gaps with a width of more than
20 mm and less than 30 mm.

Where web material runs over passageways, the height of the passage shall be at least 2 m. If this is not
possible for constructional reasons, and there is a risk of injury to face and neck, web edges shall be
safeguarded.

NOTE Safeguarding may be, for example, by use of a guard with black/yellow marking.

5.8.6| Threading of web material

On machines, safe threading of the web-type material shall be ensured.

NOTH 1 For certain types of machines, this may require auxiliary threading devices.

On p

guar

ds.

NOTH 2  Access to hazard points is considered prevented if, for example,

@n rope-type threading devices, the in-running nips between the threading rope and the idler pulley arg
$afeguarding may include the provision, on the outside of the pulleys, of a fixed disc, the radius of w
20 mm larger than that of the pulley;

¢n power-driven bar-type threading devices with transpert.chains, the in-running nips between chg
Wheels are provided with guards filling the in-running nips as far as possible.

5.8.7| Guarding sheet gripper

In the sheet delivery area, access to the-sheet gripper system from the top and from all si
prevegnted by fixed or interlocking guards:\On the sides as well as in the test sheet removal area,

shall

reach down at least to the lower edge of the sheet gripper system. Residual risks due to the

gainipg access under the guards shall be mentioned in the instruction handbook (see 15.2).

NOTH Operators may seek access under the guards for test sheet removal or for inserting pile wedges

5.8.8] Guarding plate.clamping devices

Movgments of autgmatic plate clamping devices shall be safeguarded.

NOTE This\can be achieved, for example, by

6

See

6.1

fixedcondnterlocking guards in accordance with 5.1;

ower-driven threading devices for web-type material, access to hazard points shall be prevented by

safeguarded.
nich is at least

ins and chain

des shall be
such guards
possibility of

frip-nip bars in accordance with 9.6 (satisfying the requirements of category 3 of ISO 13849-1:1999);

electro-sensitive protective devices according to 5.7.2;
limiting the operating force to a non-hazardous level; or

limiting the maximum clearance between movable and fixed parts to 4 mm maximum.

Requirements for protection against other hazards

also Annex A for a list of hazards.

Fire and explosion

For a list of explosion zones for electrical apparatus, see Annex B.
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6.1.1 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

Annex B.

6.1.2 Hoses and pipes

Hoses and pipes used for combustible, detonating or explosive materials, or for impregnating material shall be
conductive and electrostatically grounded (resistance less than 106 Q over the total length of the hose).

NOTE 1 Examples of combustible or explosive materials include, but are not limited to paper, paper dust, plastic
shavings, inks| coatings, glues, etc.
Hoses and pipes used for exhausting solvent vapours shall be conductive and electrostatically grounded
(resistance Igss than 106 Q over the total length of the hose) where the solvent concentration Under any gingle
failure may eixceed 25 % LEL.
Measurement of resistance shall be made in accordance with ISO 8031.
Respective reference shall be made in the instruction handbook.
NOTE 2 Sge 15.2, Contents of instruction handbook.
6.1.3 Electric motors on recirculating pumps
The electric drive motor on recirculating pumps on supply ducts. for inks, coating substances, impregrating
material or glues shall be protected in compliance with the type of protection in accordance with IEC 60Q79-1.
Where prote¢tive motor switches are mounted on the pumpiZ¢ompliance with IEC 60079-7 is considered|to be
sufficient.
The distance between the electric drive motor for. viscosity control and the outer flange of the agitating device
shall be at Igast 50 mm using a lantern-type fixing'as shown in Figure 18. It is also recommended to mdunt a
disc on the shaft in order to increase the preventive effect.
NOTE This prevents solvents evaporating)from the agitator shaft from reaching the motor.
Dimensions in millimetres
A
2 A
/A .
1~ i
Key
1 drive motor
2  agitator
3  view from the top
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Figure 18 — Lantern-type fixing

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=7c9bb6189f5d4d45ef44338b6c077c3c

ISO 12648:2003(E)

6.1.4 Continuous flow drying devices

Continuous flow drying devices built into printing and coating units where flammable substances are set free
during the drying and/or curing process of the ink or coating shall satisfy the requirements of EN 1539 or
ANSI/NFPA 86.

Exception: In Europe, the requirements of EN 1539 shall be satisfied.

Emissions of flammable substances may, for example not be expected where inks and/or coatings are used
for which the safety data sheet indicates that the explosion limit is “not applicable” at the operating
temperature of the drying device. Where the use of such inks and/or coatings is required in order to comply

th racH-HEar-ant totad bal ba-iad: ol o Ll toate i atio s b oo Al ]
WI TS TOYUITTTTITTIIO oldiT U, UTo of'idiT VT Ut atCu i Ui imiotruGuurt TIarnfuvuuUun.

NOTH Emission of flammable substances during the drying process may, for example, be expectqd on gravure,
screep printing and rotary web presses. This may, however, not be the case when using commercial offs¢t printing inks
(for example, cold set inks instead of heat set inks) which are absorbed by the substrate.

6.1.4/1 Interface with automatic cylinder and roller washing devices

6.1.41.1 Substrate transporting solvents

On gontinuous flow drying devices, any hazards from emission of flammable substances cqused by the
subsfrate transporting solvents out of the automatic cylinder and rollep washing device shall be avoided.

NOTH This requirement is fulfilled, for example:
a) On a sheet-fed printing press,

+ where the design of the continuous flow drying unit takes account of the solvent transported by tihe substrate in
accordance with EN 1539 (required in Europe) o ANSI/NPFA 86; or

+- where the cylinder and/or roller washing device is electrically interlocked with the paper transport gystem, so that
the paper transport during the washing process is prevented and can be restarted only after th¢ cylinders are
sufficiently dry.

b) ©n a web-fed rotary printing press, whére'the design of the continuous flow drying unit takes account of the solvent in
gccordance with EN 1539 (required in Europe) and/or ANSI/NFPA 86, including a combination of:

+ design-stage calculations ef.maximum solvent flow; and

+ commissioning-stage testing of the blanket wash system, usually done by qualified personnel or gn agent of the
wash system manufacturer, to verify the calculations and to determine the safety of the washer dystem. Part of
the testing procedure is the measurement of solvent concentrations inside the dryer and exhaugt duct using a
total hydrocarbonyanalyser equipped with a flame ionisation detector at worse-case conditions of splvent flow.

6.1.4{1.2 Vapodurs-and mists

On printing presses, where continuous flow drying devices are fitted on one press together wjth automatic
cylinger and-roller washing devices, any risk of ignition when solvent vapours and mists set free during the
washling process are heated up by the drying unit shall be prevented.

NOTE This requirement is fulfilled, for example,

a) where the design of the continuous flow drying unit takes account of the solvent vapours and mists in accordance
with EN 1539 (required in Europe) or ANSI/NFPA 86; or

b) by sealing the feeding openings of the drying device in order to prevent solvent vapours from penetrating into the
drying device; or

c) where the washing and the drying devices are interlocked so as to allow starting of the washing operation only if the
dryer temperature is in a non-hazardous condition, and to prevent starting of the drying device until there is no risk of
ignition of the flammable solvent vapours (e.g. one means of accomplishing this is the use of a flammable vapour
sensor that monitors the level of solvent vapours and prevents heating of the drying device until there are no
flammable solvent vapours present in the zone or area of the drying device), if the control system satisfies category 3
of ISO 13849-1:1999; or

d) by providing an exhaust unit between the washing and the drying unit, thus reducing the risk of ignition.
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6.1.4.1.3

Leakage and spillage of solvents

The risk of ignition due to leaks of the solvent from the washing device shall be prevented.

NOTE 1

An example of such risks on web presses would be solvent leaking onto the substrate running into the drying

device; on sheet-fed presses, solvent leaking onto the drying device, or spillage during the filling process.

NOTE 2

6.1.4.2
Ignition of thg¢ substrate by the continuous flow drying device shall be prevented.

NOTE

This requirement is fulfilled, for example,

when the solvent reservoir and washing device are fixed and sealed, by providing hose and connections of highest
leak-proof quality, permanently fitted, adequately dimensioned and of materials that are suitable for the solvent used;

by positioning the washing devices and hoses so that, in case of leakage, neither the liquid solvent nor its vapours
can reach.the continuous flow drying device: or

by monit
spillage/I

ring the area surrounding the continuous flow drying device so that the device is disabled in the event of
bakage.

Ighition of substrate

TH
reducing

is can be achieved, for example, by:
the dryer temperature when the printing process is stopped; or
separating the substrate from the radiation source by use of air knives or deflectors.

6.1.4.3 Ex

haust systems of drying devices

When exhau
their functio

substrate fedding system.

NOTE

Fqr example, on sheet-fed printing presses, both feeders and the drying system are stopped automatica

5t systems are provided as a safety ventilation system, to prevent hazards of fire and explq
shall be monitored. Failures in the exhaust system shall cause automatic stopping ¢

sion,
f the

y. On

rotary web pregsses, failures in the dryer exhaust system cause automatic stopping of the solvent dispensing aregs (for

example, ink fi

rm rollers on units, or automatic blanket washing devices).

The control| system for monitoring the function of the exhaust system shall satisfy category |3 of

ISO 13849-1}1999.

6.1.5 Prevention of ignition of explosive atmospheres caused by electrical apparatus

If the build-up of explosive atmospheres under normal operating conditions or under operational disturbances

cannot be ajoided, especially by means of ventilation, additional measures, dependent on the zones dgfined

in this International Standardj.shall be taken in order to avoid ignition of the explosive atmosphere:

— Electricdl apparatus)shall comply with IEC 60079-14.

— For eledtrical ‘apparatus used in zone 0, IEC 60079-11 shall also apply. Electrical apparatus used in
zone 1 ghall additionally comply with one or more of the following standards for explosion proteftion:
IEC 6007% S 9-6 ' S 5=18.

NOTE 1

For groups of electrical apparatus see IEC 60079-0.

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

NOTE 2

For temperature classification see IEC 60079-0.

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

Electrical apparatus according to IEC 60079-11 or IEC 60079-1 shall be designed to explosion group IIA.

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

38

Hazardous electrostatic charges shall be minimized, as far as technically feasible (e.g. by using static
eliminators).
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6.1.6 Explosion protection exceptions

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 operating conditions. All other machinery shall satisfy the requirements of EN 1127-1 as well as the
requirements of 6.1.3 and 6.1.5.

NOTE 1  For washing units on printing presses, see 6.15.

NOTE 2 Heating of a combustible liquid occurs under operational conditions; for example, in film and printing plate
development units with bath heating.

NOTB 3  The requirements of EN 1127-1 are satisfied, for example, where the build-up of explosive-dtmospheres is
prevented by adequate ventilation systems. This is the case where 25 % of the lower explosion limit is.not g¢xceeded even
if the pystem fails.

NOTH 4  An example of system failure would be a breakdown of the ventilation system.
6.1.6|1 Exceptions for screen printing presses

Explgsion protection measures on screen printing presses need not bé: provided even when lsing screen
printing inks with a flashpoint of 40 °C to 55 °C if adequate air ventilation’in the working area is ¢nsured. The

need|for adequate air ventilation shall be indicated in the instruction-handbook.

Where the intended use of a machine allows the use of screenyprinting inks with a flashpoint belgw 40 °C, see
6.1.1} 6.1.2 and 6.1.6.

6.1.6|2 Exceptions for automatic washing devices
Whefe automatic cylinder (for example, impression or blanket) washing and roller washing|devices are
attached to printing presses, explosion protection measures otherwise required due to the waghing solvent
beind used may be dropped if
— the flash point of the washing solvent is at least 55 °C; or the flash point of the washing solvent is at least
40 °C, and the amount of washing solvent used does not exceed 0,08 | per printing unit pnd washing
¢ycle; and

— I1e solvent does not heat-up to a temperature in excess of the flash point (for example, dlie to heating
quipment, waste heat)from motors or sun rays); and

— explosive congentrations cannot build up when applying the solvent.

6.2 | Spillage.from washing devices

Safe [replenishing of the washing agent shall be ensured.

NOTE 1 Examples of ways to satisfy this requirement include:

— designing washing agent tanks to allow one person handling the equipment to replenish the washing agent without
the hazard of spilling or overflowing;

— avoiding tank overflow when replenishing the washing agent by use of devices which check the filling level (tank full
indicators, inspection glasses, adequate openings for filling).

When the washing device is disconnected by the user, provision shall be made to prevent leakage of washing
agents from the lines.

NOTE 2  An example of a means to prevent leakage is the use of self-locking hose couplings.
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6.3 Electrical equipment

All electrical equipment shall be designed such that electrical hazards (for example electric shock, burns) are
prevented according to IEC 60204-1. The requirements of IEC 60204-1 shall be fulfilled, taking into account

the following

6.3.1

additional requirements.

Supply disconnecting device

Machines shall be provided with an electric power supply disconnecting device in accordance with 5.3.2 a) or
c) of IEC 60204-1:2000. The device shall be provided with a means to be locked in the OFF position.

If actuation
trip device),
contactors fr|

not disconng¢cted by the supply disconnecting device, such circuits shall be provided with” their

disconnectin

Exception:
devices accd

6.3.2 Insta

Electrical de

environmental influences are prevented.

6.3.3 Insul

Insulated sir
cabinet) may

conduct
confusid

6.3.4 Testi

All electrical
IEC 60204-1
control circui

6.3.5 Meaduring devices

Measuring d

llation

identification by colour is in accordance with 14.2.4, paragraph 2 of IEC 60204-1:2000.

f a stopping device will cause a low voltage (undervoltage) tripping of the circuit breaker, (

circuit breaker in accordance with 5.3.2 c) of IEC 60204-1:2000 shall be provided to preve
bm welding in the closed position. Where circuits as specified in 5.3.5 of IEC 60204+1:200
) device.

Auxiliary devices for printing and coating units may be equipped with supply disconne
rding to 5.3.2 d) or e) of IEC 60204-1:2000.

ices and conductors shall be installed in such a way that damage from mechanical stresse

pted single-core conductors

gle-core conductors laid between two terminals inside an enclosure (for example, a s
be without conductor identification by number or alphabet if

brs are secured in position (for example, by using comb-type wire fixation) in such a way tha
n of conductors when changing.electric components is safely prevented.

hg of electrical equipment

2000. Voltage tests' as specified in 19.4 of IEC 60204-1:2000 are not required for elec
S.

pvicés(shall comply with IEC 61010-1.

shunt
nt the
D are
own

cting

5 and

witch

t any

equipment shall betdesigned such that it will withstand the testing specified in 19.2 to 19.6 of

ronic

6.4 Working platforms, access stairs, passageways and raised workplaces

6.4.1

General requirements

For regular operation, the means of access and passageways to workplaces shall comply with ISO 14122-1,
ISO 14122-2, ISO 14122-3 and I1SO 14122-4. For infrequently used workplaces (see 4.31) the exceptions
specified in 6.4.3 shall apply.

6.4.2 Working platforms and gangways

The usable width of machine gangways shall be at least 0,5 m. For gangways fitted at a height of more than
0,3 m, adequate means of access shall be provided.

40
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See also 5.8.1.3.2 for guarding when platforms and gangways are fitted to the feeding or delivery unit.

NOTE The user should be aware of the effects of mathematical conversion and rounding when converting from Si
units to U.S./Imperial units. Requirements stated by OSHA may supersede the resulting conversions in the U.S.

6.4.3 Infrequently used access platforms

6.4.3.1 Ergonomics

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

NOTh——FExamples-of-measures-by-which-this-can-be-achieved-irelider—m——

— gufficient number of handholds which can partly be reached from the reference level;
— 1hobile platforms;

— permanently fixed and hinged platforms.

6.4.3]12 Footstep dimensions

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

normal step height < 300 mm
maximum step height 500 mm
minimum width (for one foot) 200 mm
minimum width (for two feet) 300 mm
minimum depth 300 mm

Exception for sheet-fed presses: On sheet-fed offset printing presses with a format widtI of 750 mm
maximum it is acceptable to provide, where required, in deviation from 6.4.3.2 a single step for access to the
platfgrm fitted between units (printing units; coating units, delivery units) under the following conditions:

— the difference in height between.floor or gangway and platform is not more than 750 mm; anc
— the depth of the step is,at least 250 mm, the width at least 300 mm; and

— the step is fitted half:\way between floor or gangway and platform; and

— guitable handles-are provided.

Whete multiple'steps (fixed or hinged) are needed, the reference level shall have an effective width of at least
500 mm,The following dimensions shall apply:

aximum height of upper footstep 1200 mm
maximum height of intermediate steps 300 mm
minimum depth of footstep 200 mm
maximum height without railing 1200 mm

Footsteps shall always be provided with handles.
The size of platforms used infrequently for stepping or short-term standing shall be at least 200 mm x 200 mm.

Footstep dimensions should be kept as uniform as possible throughout the press system.
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6.4.3.3 Handle dimensions

Where handles are required, the following dimensions shall apply:

minimum handle depth 40 mm
minimum handle length 110 mm
minimum handle diameter 20 mm

6.4.3.4 Hinged platforms

H raa- hall b Head-aaainet-Haintandaed-mevaermant-and-oball b aarita—ur HIPN
Hlnged platf(| o ol'idiln UG oTLUTTU ayainiot Ul TmuTUu TTITUvVETTITTIU AU ofiall VS Tdoy (U PYUOTUUTT.

Hinged platfgrms between 0,5 m and 1,6 m in height should be provided with at least one handrail (requifed in
Europe). Where a handrail is not feasible and practical, a handhold shall be provided.

NOTE Hihged platforms are generally provided in areas where space limitations prevent-fixed platforms$ with
handrails. Wherever feasible, the designer should attempt to provide operators with sufficient support for ascending to or
descending frgm the platform, as well as protection from falling off the platform.

6.4.3.5 Mpbile hand-operated platforms

Mobile, hand-operated platforms provided between stationary machinelunits do not require any fpll-off
protection or] the machine side if the clear distance between machine and platform does not exceed 200 mm.
For platformp with a height of more than 1,5 m where the distance.exceeds 70 mm, toe-plates shall be
provided as minimum protection (see Figure 19).

Dimensions in millimetres

O @)
@) @)

= 200

Figure 19 — Mobile platform

6.4.4 Platfprm, gangway and step surfaces

Platform, gangway and step surfaces shall be slip resistant.

NOTE This may be achieved, for example by using profiled steel plate or material satisfying the requirements of
classification group R 10 of ISO 14122-2.

Plates of material with a low slip-resistance capability (e.g. glass) fitted in access floors to allow the operator
to observe the production process are permissible if they are fitted at a distance of at least 200 mm from the
nearest fall-off edge (e.g. access stairs) and the accessible area of such materials does not exceed
18 000 mm?2 with a maximum width of 90 mm.

Calculations or tests need to be made to verify that a static load of 1500 N applied to an area of
50 mm x 50 mm in the centre of such material will not lead to damage.
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6.4.5 Access stairs and passageways

Access stairs and passageways shall have a clear height for passage of at least 2 m. If, for constructional

reasons, this height cannot be maintained, the protruding parts shall be padded and provided
markings.

with hazard

The maximum pitch angle on access stairs shall be 45°. Depending on the results of a risk analysis, higher

pitch angles may be allowed.

NOTE 1 For risk analysis see Annex C.

ed 3 m. Only where space restrictions exist, the height of one flight may be a maximum
h total height of more than 4 m shall be fitted with an intermediate platform; the following
haximum. The platform should be at least 800 mm long where possible, but shall in.no-case
nm.

Whei
exce
with
3mr
600 n

NOTH
units

2 The user should be aware of the effects of mathematical conversion and roundihg when con
0 U.S./Imperial units. Requirements stated by OSHA may supersede the resultingeonversions in the U

6.4.6/ Extended use raised workplaces
Raisgd workplaces at which personnel spend an extended period af time should have a clear wd
at legst 1,5 m2 per person and the smallest width should be 1 médnless this inhibits ergonomic
(for example, handling of objects).

6.4.7| Infrequently used workplaces

For infrequently used workplaces (see 4.31) that cafihot be accessed by stairs, secured ladders
if the|access height does not exceed 2 m. Toe boards and intermediate rails on railings are not r
falling height is less than 2 m.

6.4.8| Railings, toe plates and self-closing gates
Railin
unde

gs with handrails, intermediate\rails, toe plates, self-closing gates shall satisfy the requiremg
6.4.1.

Exception: The toe plate-is_not required up to a falling height of 1,6 m, however, the intermed

#is should not

f 4 m. Stairs

flight shall be

be less than

erting from SI
.S.

rking area of
requirements

may be used
pquired if the

nts specified

iate rails will

ure that no

then have to 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 ensg
unforeéSeeable changes of position can OCCUr, 1.€. S0 that they do not 1all over and are not cap

able of being

unintentionally moved by vibration, wind pressure, impact or other foreseeable external forces or internal

dynamic forces (inertia forces, electrodynamic forces, etc.).

NOTE 1 Examples of means which may prevent unforeseeable changes of position include:

adequate dimensioning of base;

low centre of gravity;

means for anchoring;

adequate design of wheels on track-mounted assemblies.
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If this cannot be accomplished adequately by design, then stability shall be obtained by special safety

measures.

NOTE 2

For example, movements of parts of the machine may be restricted, indicators or alarms may warn if stability

is endangered, interlocks to prevent tipping may be provided, or the machine may be securely anchored to a foundation.

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

6.5.2 Unintended travel

Movable ma

NOTE 1 E

for mach

for mach

for mach
Where possi

NOTE 2
small UV dry]
eyeletting ma
combined maq

NOTE3  S¢

6.6 High {

Contact tem
specified in E

NOTE E
insulation, or d

The surface
exceed the |
accessible a
shall be prov|

6.7 Noise

Machines sh
are reduced

Unintended travel of wheels and caster wheels with no brakes may occuron machines such as the foll

himes(machines omwheels)stattbe safeguardedagaimstuninterdedtravet:

amples of means which may be used to prevent unintended travel include:
nes with four wheels, providing a means of locking at least one wheel;
nes with two wheels and two caster wheels, providing a means of locking at least one caster wheel;

hes with four caster wheels, providing a means of locking at least two caster wheels.

ble, automatic locking devices should be fitted.

ers, dampening water devices, inserting devices, jogging tables,\sheet folding, riveting, stitchin
hines (in-line).

If-locking gears are an example of automatic locking devices:

contact temperatures
peratures of accessible heated parts oh:machines shall not be higher than the limit v
N 563.

uarding by distance.
temperature of those parts)of continuous flow drying devices where access is possible sha

ter opening the interocking device, and where temperatures are in excess of limit tempera
ded with a hazar@d-warning.

bll betso designed and constructed that risks from noise emission produced by the machine
to”the lowest practical level for that type of machine. This could include sound abso

Wing:
) and

hines, strapping and tying machines, bundling and baling presses;, printing slotters, rotary die-cuttefs and

hlues

amples of means which may be used~to safeguard against contact with heated parts include the yise of

Il not

mit values in accordance with EN 563. Those parts of continuous flow drying devices that are

ures,

5 and
ption

materials, cd

vers, silencers, vibration dampening or selection of component materials or other metho

Is as

specified in ISO/TR 11688-1.

Sound measurements to determine the noise emission shall be carried out in compliance with the
requirements specified in prEN 13023.

NOTE

gears;

hydraulic

44

Examples of significant sources of noise include:

devices;

compressors, pumps;
exhaust fans;

blast air nozzles;
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— suction devices (paper dust, trimmings);

— paper embossing;

— cutting, die cutting, creasing of paper, board, paper grinders;
— cylinder rolling motion;

— paper stops;

— separation of paper or board from printing form;

— power transmission systems;

— pneumatic systems.

6.8 | Electrostatic toner dust

Whele electrostatic toners are used as printing substances, it shall be ensured #hat” perdons are not
endahgered by toner dust.

NOTH 1 This can be achieved for example, by
— ysing non-hazardous toners;

— providing totally enclosed systems;

— providing adequate dust separation equipment and filters.

NOTH 2 Electrostatic toners are used in digital printing presses.
6.9 | Radiation hazards

6.9.1| Laser devices incorporated in machinery

Lasef devices incorporated in machinery shall. comply with the requirements of ISO 11553 and |EC 60825-1.
The gquipment shall be provided with fixed_or interlocking guards in order to prevent accesq to positions
wherg laser radiation emission is above the-category 1 limit values according to IEC 60825-1 urjder intended
use df the machine.

For reasons of repair, 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 radiatioph emission is
abovg the category 1 limit values, additional safety measures shall be taken in accordance with IEC 60825-1.

NOTH 1 Examples of faser devices include laser exposing devices, laser gravure equipment, laser cuttinI devices.

NOTH 2 Examplés™of additional safety measures include providing instruction to personnel regardi
persohal protective\equipment.

g the use of

NOTH 3 For user information see Clause 15, Information for use.

6.9.2 —Htravieletirradianee

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

NOTE 1 UV radiation is emitted, for example, by UV exposing equipment and UV dryers.

In the sheet delivery area of sheet-fed printing presses, a maximum exposure time Texp of 4 h shall be taken
as a basis for the calculation.

The values specified for category 1 in Annex D.1 of EN 12198-1:2000 relate 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 of exposure lexp PEr person to be less than the maximum duration, the UV-B/C radiation
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limit value 1 x 10-3 W/m2 may be multiplied by the factor 8ltey (texp in hours). The UV-A radiation limit value
is 10 W/m2 for exposure times from 1 000 s to 8 h. If the exposure time is less than 1 000 s, the limit value for
radiation emission is calculated by dividing the radiation value of 10 000 J/m?2 by the exposure time defined in
seconds.

NOTE 2 A lower maximum duration of exposure may be expected on UV exposing equipment, for example, where the
emission of radiation is interrupted for procedural reasons in the preparatory phase of the exposing operation (feeding of

the copy, travel to required position).

6.9.3 Ozone hazards caused by UV radiation

Hazards duerte-ezone-eaused-by-UV-radciation-shat-be-avoided-atthe-design-stage

NOTE 1 Pgssible measures for reducing ozone emission include low-ozone UV dryers or provision('of’exhaust
equipment.

Damage to Health due to air containing ozone caused by high-energy UV radiation or electron radiation|shall
be prevented.

NOTE 2 This can be achieved, for example, by adequate extraction systems with ozone filters.

On UV continuous flow drying devices, any hazards caused by the building up of.6zone shall be preventgd.
NOTE 3  This can be achieved, for example, by using devices with low ozone «adidtion or by providing exhaust systems
which are designed such that they act as much as possible on the source of radiation.

Radiators shpll be operated only when the exhaust system is switched on. The function of the exhaust system
shall be monjtored.

Failures in the exhaust system shall cause automatic stopping of the substrate feeding system (su¢h as
feeders on $heet-fed printing presses) or printing shall "be stopped (such as on web-fed rotary prjnting
presses). It ghall be ensured that the drying device _stops automatically after the drying of the substrate [such
as the last sheet) is finished. The control system for monitoring the function of the exhaust system shall gatisfy
category 1 of ISO 13849-1:1999.

6.10 Statignary knives

On stationary knife blades, a guardrsshall be provided for the cutting edge of the knife, wherever possible.
NOTE This does not apply to-bed’knives in sheet cutters.

Stationary krjife blades thatican be tilted shall be protected against contact, even when not in working position.
6.11 Rotary tools

On rotary togls; the in-running nips and that part of the peripheral area which is not used for the process| shall
be protectedlagainst-contact—Preference-shall-begiventoguards-which-do-not-have-to-beremovedfar tool

change. The

NOTE
rotary bending

requirements of Clause 6 shall be satisfied.

tools, circular saws.

Split rotary tools shall be securely fastened to the tool carrier.

6.12 Hazardous tools

Examples of rotary tools include circular cutters, perforating knives, perforating tools, rotary slitting tools,

For the transport and storage of hazardous tools of machines, devices shall be provided that prevent injuries

caused by th

NOTE

46

e tools. This requirement also applies to individual tools forming part of assembilies.

Knives are an example of “hazardous tools”. Knife boxes are an example of “devices”.
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6.13 Protruding machine parts

Protruding machine parts that cannot be avoided shall be padded and provided with a distinctly noticeable and
permanent hazard marking if they present a hazard of collision.

6.14 Handwheels and cranks

Handwheels and cranks shall be so designed that they do not automatically rotate when the machine operates
under production speed.

NOT
prod

6.15

6.15

On €|

to e
mea

NOT

atmos

6.15

Whefe solvents with a flash peint’below 55 °C are used on external washing equipment for pr

rolle

the w

NOT

E

This is achieved, for example, where handwheels and cranks are decoupled by spring force during the

Washing equipment

I Hazards due to emission of washing agents

kternal washing equipment for printing forms, rollers and scrapers, hazards \for operating p
nission of washing agents shall be prevented. This can be done by one or more of
ures:

i

q
g

!

Using closed-type washing equipment;

sing non-hazardous solvents as far as possible (respective warnings shall be given in t
andbook);

moviding interlocking with guard locking for the charging doors so that the doors can be opet
e drying process is finished;

exhausting solvent vapours.

B Hazards for operating personnel are caused by the hazardous substances and by potenf

pheres.

P Grounding of washing equipment

re and scrapers, and where’explosion hazards exist due to spraying of the washing agent, a

ashing device shall be~conductive and electrostatically grounded (resistance less than 105 ¢

.B Unintended‘escape of solvents

e solvents\with a flash point below 55 °C are used on external washing equipment for pn
and scrapers, hazards from unintended escape of solvents, for example leakage or dur|

ersonnel due
he following

e instruction

ed only after

ally explosive

inting plates,
| parts inside

).

inting plates,
ng pumping,

E 2  For further information on fire and explosion protection, see 6.1.

6.16 Alcohol dosing devices

6.16

.1 Concentration

s of adequate

Alcohol dosing devices as auxiliary devices on dampening units shall be equipped with facilities to allow the
user to limit the concentration of alcohol in the dampening water to the percentage required for the printing

proc

eSS.
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Additional explosion protection measures in the dosing equipment and printing press area are not required if
the dosing device is equipped such that maximum 15 % volume of alcohol in the dampening water for normal
operation cannot be exceeded.

In addition, if an electric/electronic control system is used to control the alcohol concentration in the

dampening water, this system shall satisfy the requirements of 11.1, to ensure that a failure of the primary
control system shall not allow the volume of alcohol in the dampening water to exceed 20 %.

6.16.2 Prevention of leakage and overflow

On alcohol dosing devices, leakage and overflow of concentrated alcohol into non-explosion-proof areas shall

be preventeg-byadequate measures—such—as—cottecting—tanksorby meansof draining-itinto-the—dampening
recirculator.

When setting up alcohol tanks, it shall be ensured that the tank cannot fall, and the tank and‘the hoses
connecting the tank to the dosing device are safeguarded against damage. Where appropriate faciliti¢s for
setting up the tank cannot be supplied because of user-specific tanks being used on (site, the instryction
handbook shiall contain instructions for the proper setting up of tanks.

NOTE Alfohol tanks are safeguarded against falling, for example, by placing them in closéd cabinets.

6.17 Refrigerating devices in ink and dampening units

Refrigerating| devices of auxiliary devices in ink and dampening units shall‘comply with EN 378-1.

6.18 Powder spraying devices

Where print powder is dusted on, safe replenishing of the print powder during the printing process shall be
ensured.

6.19 Routipe handling of heavy machine parts

Where heavy machine parts with a lifting load ‘of a least 25 kg per person need to be installed and renmjoved
routinely, the instruction handbook shall indicate the need to use adequate means of lifting and transpor{ (see
15.2.4.1 and|15.2.5.1).

NOTE 1 Examples of machine parts\that need to be installed and removed routinely include screen rolls, gravure
cylinders, some rubber rolls, and flexo-form cylinders.

The 25 kg rgquirement shall apply when ideal lifting conditions exist. For lifting loads less than 25 kg yinder
conditions that are less thanideal, making lifting more difficult (such as positioning resulting in unfavoyrable
body posturegs), the use-of lifting devices may be required.

NOTE 2  De¢termination of the lifting condition should take into consideration such things as distance from the|body,
how high the Ipad is\to be lifted, shape of the object being lifted, twisting the body while lifting, etc.

NOTE 3  The user should be aware of the effects of mathematical conversion and rounding when converting from SI

units to U.S./Imperial units. In the U.S., requirements stated by OSHA may supersede the resulting conversions.

6.20 Oxidizers, incinerators or thermal cleaning plants

Hazards associated with oxidizers, incinerators and thermal cleaning plants shall be reduced or, where

possible, pre

NOTE

vented.

For guidance, see EN 12753, ANSI/NFPA 86 and EN 746.

Information on methods for reducing residual risks associated with these hazards shall be provided in the
instruction handbook.

48

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=7c9bb6189f5d4d45ef44338b6c077c3c

ISO 12648:2003(E)

7 Release from hazardous situation
Means shall be provided for the release of persons in the event of entrapment.

NOTE Such means may include:
— provisions for moving some elements by hand or with the use of a tool;
— reversing the direction of the machine;

— opening the entrapment space.

Where means for manual movement are provided, indication of the direction of rotation should

be provided

near puch means to assist in the release of persons.

8 ontrol zones

A prgss system can consist of a multitude of machinery and control systems. These may be div
or mgre subsystems creating “control zones” governing machine motion or non=motion for separa
the cpmplete press system. Small control zones may be used for independentoperation. In other
contrpl zones may be combined to form a larger control zone.

The notion control stations within each control zone shall affect the-hazardous motion of all equ
that ¢ontrol zone. When multiple control zones are combined infova larger control zone, all m
statigns within the larger control zone shall be able to control alkhazardous motion in that zone.

Exception: Some auxiliary equipment, although part of -the press system, does not affect mg
portigns of the system. The function or motion of this auxiliary equipment is affected only by its

ded into one
te portions of
cases, these

pment within
otion control

tion of other
own motion

contrpl station(s) and/or the motion of other equipment within the system. Motion control stations on this

auxiliary equipment shall not cause motion of any ather machine within the system.

NOTH 1 Examples of such auxiliary equipmentinclude splicers and stackers/palletizers.

Portgble motion control stations shall fupction in accordance with 10.4.2. Wireless motion control
functlon in accordance with 10.4.3.

If some portion of the control zone'is not currently being used, the stop/safe and guard interloch
that ynused portion shall not be disabled.

Excelption: Guard interloeks on the unused portion of the control zone may be disabled only if
— the unused portion of the machine is disengaged;
— all energy sources are locked, blocked or otherwise effectively controlled; and

— after opening the guard, the hazardous area of another zone cannot be reached.

Stations shall

functions of

If thg wiotion control station on the unused portion of the control zone can initiate motion, fhe stop/safe

function shall not be disabled.

If portions of the system are being used independently, thus creating separate control zones, the motion

control stations of each control zone shall be independent of any other.

NOTE 2 For example, in a system that contains a gatherer, binder, trimmer, 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 zone B). In this case:

— the motion control station of each machine within control zone A affects motion of all machines within control zone A;

— the motion control station of each machine within control zone B affects motion of all machines within control zone B;
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— the motion control station of each machine within control zone A does not affect motion of any machine within control
zone B and vice versa.

Generally, the purpose of zone configuration is to avoid the situation where actuating an emergency stop control in one
zone stops motion in all zones. However, it is possible to configure the system such that an emergency stop control would
affect all motion zones of the system (see 9.1.3.1.1).

Each control zone shall have a safety signalling system, if the overall vision of personnel by the operator is
obstructed or communication between operating personnel may be difficult within that control zone. It shall
also have an operator or motion control station as described in Clause 10.

9 Contrgls

This clause pddresses specific controls which shall meet the criteria put forth in this International Starjdard.
Other contrdls not described in this International Standard may be on the press system; howeéver, |such
additional cdntrols shall not interfere with the function of those described in this International-Standard, nor
shall they bg able to be confused as having the same function as those described in‘this Internafional
Standard.

9.1 Manugl control devices

The requirenpents in this subclause apply only to the system drives that causéazardous motion.

Unless othenwise specified in this International Standard, the manual controls defined by this International
Standard shall be flush. As an exception to this requirement, controls 'on touchpads may be slightly raised or
slightly recegsed to enhance tactile recognition.

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

Manual control devices shall be designed and locatedso’that:

— they are|clearly visible and identifiable and appropriately marked where necessary;

— they can be safely operated without Resitation or loss of time and without ambiguity (e.g. a stapdard
layout of controls reduces the possibility of error when an operator changes from one machine to another

of similar type having the same pattern of operation);

— their locgtion (for pushbuttons) and their movement (for levers and handwheels) are consistent witH their
effect; apd

— their opgration cannet'cause additional risk.

Where a cortrol is_designed and constructed to perform several different actions, the action to be perfgrmed
shall be cleafly displayed and subject to confirmation where necessary.

Controls shall be so arranged that their Tayouti, travel and resistance 1o operafion are compatible with the
action to be performed, taking account of ergonomic principles. Constraints due to the necessary or
foreseeable use of personal protection equipment (such as footwear, gloves, etc.) shall be taken into account.

A stop control shall be placed near each start control. Where the start/stop function is performed by means of
a hold-to-run control, a separate stop control shall be provided if a risk may result from the hold-to-run control
failing to deliver a stop command when released.

Controls shall be located outside the hazard zones, except for certain controls where, of necessity, they are
located within a danger zone, such as emergency stop, teach pendant, etc.

As far as possible, controls (especially start controls) shall be located so that the operator, when actuating
them, can see the controlled elements.
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Controls shall be designed or protected so that their effect, where a risk is involved, cannot occur without
intentional operation.

Control switches for starting and stopping machine motion, and their operating elements, shall satisfy the
requirements of IEC 60204-1:1997, in addition to the following:

a) Manual controls (actuators) shall be designed and located according to the relevant ergonomic principles,
namely:

— they are clearly visible and identifiable, and appropriately marked where necessary;

thavi oo b cofalbraoanaratad wanth o b bhao ot A rloce of fion andasuthh ot oy .
I.IIU_Y \VIeih vy OalUly UVUIGLUU WILNTUULT TTOCOTWALIVIT VUT TUVOCO UT UTTTOS AU vwitnrtout arimrvt ully,
+ their location (for pushbuttons) and their movement (for other controls) are cansistgnt with their
effect; and
+ their operation does not cause additional risk.
b) A stop control shall be placed near each start control. Where the start/stop function is performed by
;Feans of a hold-to-run control, a separate stop control shall be provided if a risk may regult from the
old-to-run control failing to deliver a stop command when released.
c) Controls shall be located outside the hazard zones, except for-eértain controls which need jo be located
vithin a hazard zone.
NOTE Examples of controls that may be need to be located*within a hazard zone include emergency stop controls,
teach pendants, etc.
d) As far as possible, controls (especially start contrdls) shall be located so that the operator, when actuating
them, can see the controlled elements.
e) Controls shall be designed or protected so-that their effect, where a risk is involved, cannot pccur without
intentional operation.
For ¢mergency stopping devices,, the requirements of I1SO 13850:1996 and IEC 60204-1:2000 shall be
satisfied.
9.1.1| Types of manual controls devices
9.1.111  Flush control devices
Flush control devicCes shall be flush with their respective collars.
9.1.1]12 £ Guarded control devices
Guarded control devices shall Utilize raised collars or borders which extend beyond the suriace of the control

to protect the control device from inadvertent actuation.

9.1.1

.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,
with a minimum diameter of 28 mm. See Figure 20.

NOTE The intent is to make these pushbuttons more prominent than surrounding pushbuttons.
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Z
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a) Mushroom-head pushbuttons b) Palm-type pushbuttons

Figure 20 — Types of emergency stop pushbuttons

9.1.2 Cologyrsfermanual-control-devices

Colours used for control devices shall be as shown in Table 2.

NOTE Although Table 2 indicates both required and preferred implementations, for the purpose of.promoting gafety
in the industry| through uniformity manufacturers are encouraged to use the device colours shown asbeing “preferfed” in
Table 2.

The colour of the manual control devices, illuminated or non-illuminated, shall be uniferm throughout the press

system. If illiminated controls are used in conjunction with personnel warning lights, they shall be distipct in
design and/of location so as not to be confused with personnel warning lights.

Table 2 — Colours for manual control devices

1ISO 12648
Cortrol Remarks
Required Preferred
Emergency dtop red on yellow background
Stop/Safe grey, black, white or red 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 black, white or grey grey
Reverse inch black, white er.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
Limited scopg safe green used primarily on newspaper pressep
Plate position (or black, white or grey grey
comparable control)
Other motion-initiating black, white or grey
control devices

9.1.3 Functions, operations and mechanical specifications of manual control devices

9.1.31 Emergency stop

Emergency stop shall satisfy the requirements of ISO 13850:1996 and IEC 60204-1:2000.
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9.1.3.1.1 Emergency stop function

The emergency stop function shall be able to be initiated by a single human action.
The emergency stop function shall override all other functions in all operating modes of the machine and shall

not disable any system designed to release trapped persons in accordance with Clause 7. It shall not be
possible for any start command (intended, unintended or unexpected) to be effective until the emergency stop

function has been manually reset.

The emergency stop function shall be designed so that, after the actuation of the emergency stop

additional hazard; o

all hazardous motion of the device(s) in the stop button control zone is stopped as quickly
vithout creating an additional hazard. In this case, it shall be readily apparent thretugh labell

¢mergency stop function.
The ¢mergency stop function shall not be bypassed.

The
relatq

emergency stop function shall not be used as a substitute for safeguarding measures and
d devices, but should be designed for use as a backup measure,

The ¢mergency stop function shall not impair the effectiveness of protective devices or of devic
safety-related functions.

NOTH
brakir

For this purpose, it may be necessary to ensure“the continuing operation of auxiliary equig
g devices.

9.1.3|1.2 Emergency stop devices
Emeigency stop devices shall be designed in accordance with 9.2.5.4.2 of IEC 60204-1:200(

catedory 0 stop or as a category 1 stop.

Exception: If AC drives are usedythe actuation of an emergency stop control device may caus
the drive as a category 2 stop as defined in 9.2.2 of IEC 60204-1:2000 if pulse blocking in the
discannecting the power t6“the control circuitry are separate functions in accordance with G
ISO 13849-1:1999.

control:

ott creating an

as possible,
ng, marking,

varning lights or other means, including training, which devices will be affected by the acfuation of the

other safety-

es with other

ment such as

either as a

b stopping of
inverter, and
ategory 3 of

icategory 1 for

ts of 5.3.2 of

- SOty STOP S S€0 Of 1L~ eMetrgency STOoP “i‘ STa TaVE O
electromechanical components. In addition, its operation shall not depend on electronic logic
software) or the transmission of commands over a communications network or link.

Where a category 1 stop is used for the emergency stop function, final removal of power to
actuators shall be ensured and shall be by means of electromechanical components.

The emergency stop device shall be designed for easy actuation by the operator and others who
operate it.
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Types of controls that may be used include:

wires, ro
handles;
in specif

Keypads and

mushroom-type or palm-type;

pes, bars;

ic applications, foot pedals without protective cover.

touch screens shall not be used for emergency stop functions.

Emergency s

Emergency

initiation of @an emergency stop may be required. They shall be positioned for easy access and for

hazardous o

The emergency stop device shall apply the principle of positive mechanical action (see.4.56).

NOTE 2
having positiv
separation as
dependent up

Once the en

device, the ¢mergency stop command shall be maintained by.efrgagement or latching in of the actu

means. The
(unlatched).

In case of &
command sh

Actuation of
criteria of a
lights or areg

Resetting thg

It shall not b
reset. The of

An example of the application of this principle is an emergency stop devjce employing electrical co

top devices shall be provided on each machine unit, and at all operation positions. See 10:4
top devices shall be located at each operator control station, and at other locatiohs” wher

peration by the operator and others who may need to operate them.

e opening operations. Positive opening operation of a contact elemient is the achievement of ¢
the direct result of a specified movement of the switch actuator through non-resilient members (e
bn springs).

nergency stop command has been generated as a result of actuation of the emergency
emergency stop command shall be maintained until'the emergency stop device is manually
failure in the emergency stop device (€éhgagement means included) generation of the
all have priority over the engagement means.

an emergency stop control does nat/place the machine in the safe condition, unless it mee
stop/safe function. Therefore, unless a stop/safe control has been activated, personnel wa
warning lights shall not indicate a safe condition.

emergency stop deviee, shall not by itself cause a restart command.

b possible to restart the machine until all emergency stop devices which have been actuate
erator shall gothrough the normal starting sequence in order to initiate machine motion.

If a pushbutt
9.4, Control

A pushbuttor

with the safety

bN is used as an emergency stop control, it shall comply with the provisions of IEC 60204-1:
functions'in case of failure.

used for emergency stop shall meet the crlterla of a stop/safe pushbutton |ncIud|ng mteg

t shall not be possible for the control device to gngage without generating the stop commandl.

e the
non-

htacts
bntact

0. not

stop
ating
reset

stop

s the

rning

d are

P000,

does not meet the requwements for the stop/safe functions.

If an emergency stop device other than a pushbutton is used, its function shall be clearly identified by colour

and labelling

and function shall comply with that specified in this section.

If using wires or ropes as emergency stop controls, consideration shall be given to the following:

the amo

54

unt of deflection necessary for generating the emergency stop command;

the maximum deflection possible;

the minimum clearance between the wire/rope and the nearest object in the vicinity;
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— the force to be applied to the wire/rope (at maximum deflection) in order to operate the emergency stop
device;

— making such wires/ropes visible for operators (e.g. by use of marker flags).

An emergency stop command shall be generated automatically in the event of disengagement, breakage or

slack

/sag in the wire/rope.

Means to reset the emergency stop device should be placed so that the whole length of the wire or rope is
visible from the location of the resetting means.

9.1.3

For &
built
acco

1.3 Emergency stop and auxiliary devices

uxiliary devices (requiring an emergency stop device according to this InternationalyStand
into the printing press, the buttons of the emergency stop of the printing press sha
dance with the requirements of Clause 8, Control zones.

The

9.1.3

Actug
damy
safeg

f

— I” in-running nips on the (dampening and the coating fountain roller and metering roller are

in-running nips between the ink fountain roller and the ductor roller are not accessible, even

mergency stop function shall be designed so that, after the actuation of the emergency stop|

Il hazardous motion of all devices in the system is stopped as quickly-as possible, withod
dditional hazard; or

Il hazardous motion of the device(s) in the stop button control)zone is stopped as quickly
vithout creating an additional hazard. In this case, it shall beteadily apparent through labell

1.4 Emergency stop and ink, dampening, metering, coating or fountain rollers

tion of an emergency stop or stop/safe button need not cause stopping of auxiliary motig
ening and coating roller where this_is“required for operational reasons and all hazar]
uarded; that is,

puntain is in the open position;_ ‘or

y fixed guards.

ard) that are
| function in

control:

t creating an

as possible,
ng, marking,

varning lights or other means, including training, which devices will be affected by the acfuation of the
¢mergency stop function.

n of the ink,
d points are

when the ink

safeguarded

If int¢rlocked guards_are used, motion protected by the guard must stop when the guard is ppened. See
Figure 21.
1
2
1 5
2 6
3
A
a) Coating unit b) Dampening unit b) Ink pan

Key
1 metering roller 4  plate cylinder
2 fountain roller 5 ink fountain roller
3 printing cylinder 6  ink doctor

Figure 21 — Coating unit, dampening unit and ink pan
© 1SO 2003 — Al rights reserved 55


https://standardsiso.com/api/?name=7c9bb6189f5d4d45ef44338b6c077c3c

ISO 12648:2003(E)

9.1.3.2 Stop/safe pushbuttons

This International Standard does not require that a stop/safe pushbutton be provided. However, if provided, it
shall meet the provisions of this clause.

NOTE 1 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 stop/safe pushbuttons as described in this
International Standard. Keypads and touch screens shall not be used for stop/safe functions.

The stop/safe pushbutton shall be an extended head maintained-contact pushbutton which, when depressed,
In ~addit it cohall

+ b nacoihin far thn otan/oafa ~anteal 4

latches in the-depressed-posthen—naddiien—-shal-retbepossiblefoerthestop/satecontrol-te-meehanically
engage withgut generating the stop command.

A stop/safe ¢ontrol shall be clearly distinguishable from an emergency stop control, if separate controls are
used for each function.

Releasing the stop/safe pushbutton shall place the machine in the ready condition.

Single-point failure of the latching component shall not result in the machine autematically reverting fo the
ready conditipn.

The latching| mechanism shall be of a design that prevents a person {fom unintentionally releasing the
pushbutton tp the ready condition.

This pushbufton may be used as an emergency stop control. If so used, it shall comply with the requirements
for both the [stop/safe and emergency stop functions and controls“as defined in this International Standard,
and shall be p mushroom head or palm type pushbutton.

All stop/safe [pushbuttons shall be operational and shall not be bypassed.

The stop/safe function shall be designed so that, after actuation of the stop/safe pushbutton, all hazafdous
motion of the machine(s) in that control zone _is\stopped without creating an additional hazard. Wheh the
pushbutton i$ latched in the depressed position,)machine motion is prevented and the machine is plaged in
the safe condlition.

The stop/safg¢ function shall override all other motion functions, except the emergency stop function, and|shall
not be bypagsed.

The stop/safg function shall not-impair the effectiveness of protective devices or of devices with other safety-
related functions.

NOTE 2 Fqr this purpose, it may be necessary to ensure the continuing operation of auxiliary equipment such as
clutches or braking devices.

After a stopfsafe pushbutton is released the machlne shaII not automahcally start. The operator shall go
through the r al starting sequs

9.1.3.3

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.

Activating a stop control as defined in this section shall stop at least 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.
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9.1.3.4 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 9.2.

For printing presses, run at zero speed shall not be allowed. A printing press may contain smaller subsystem
components which may run at zero speed even though the press is in the run condition, as long as these

components do not pose a hazard. However, auxiliary equipment which is part of the press system may be
running at zero speed and/or may be in the armed condition.

NOTE A-press—may-have—any-rumber—ofrun-conirelstabelled-differently—alowing-the—maschine—te—+un at different

particplar or set speeds, including speeds which are slower than production speed.

See [lause 13 and Annex E for the requirements of a warning period in systems using)eitherl a personnel
warning light signalling system or an area warning light signalling system.

Oncq motion is established the machine shall run continuously at the speed set by‘the speed sett|ng device.

9.1.3{5 Inch control (jog) device

9.1.3|5.1 Forward inch control device

The forward inch device shall be a momentary-contact control which*functions as described in 9.2, and moves
the press in a forward direction.

The ¢ontrol shall be designed and mounted so as to minimize inadvertent operation.

NOTEH For example, this can be achieved by the use ofta double-push activation as described in 9.2.1.
During the permissive period, the machine shall respond promptly to any inch control and sha|l continue to
operate at inching speed as long as the controlis depressed, or until the displacement limitation is reached as

defingd in 5.5. The machine shall stop whep'the control is released.

Motign with an inch control device while-one or more guards are open shall be permitted in acgordance with
5.4 apd 5.5.

The inch control device may alsé be used to activate the reset function, which shall reset the machine and
initiate the warning period as specified in Clause 13 and Annex E.

9.1.3|5.2 Reverse-inch control device

A reyerse inch centrol shall be a momentary-contact guarded control. The control shall be designed and
mounted so as.to'minimize inadvertent operation.

A reviersé.inch control initiates press motion at inch speed in a reverse direction as specified in 9.2.1.

9.1.3.5.3 Forward/reverse inch control

A forward/reverse inch control shall be a single device incorporating a two-position selector and a momentary-
contact control, that initiates press motion as defined in 9.2.1.

With the selector switch in the forward position, the inch control shall function in accordance with 9.1.3.5.1.
With the selector switch in the reverse position, the inch control shall function in accordance with 9.1.3.5.2.

9.1.3.6 Ready
The ready control shall be a maintained-contact pushbutton, mechanically interlocked with the associated

stop/safe pushbutton. When depressed, it shall release the associated stop/safe pushbutton and may place
the machine in the ready condition.
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Reset

The control used for the reset function shall be a momentary-contact control that resets a tripped circuit.

NOTE
colour of the ¢

This International Standard permits the use of the inch control to activate the reset function. In this case, the

ontrol 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 the above

conditions have been satisfied.

If the above

condition. Activ

See 9.1.3.5

9.1.3.8 Fe
A faster cont
A faster cont

The faster cq
in9.22atm

for use of an inch control to accomplish the reset function.

condltlons have been satlsfled actlvatlng the reset functlon shall place the machine in the ready

ster control
rol shall be a momentary-contact control.
rol, when depressed while the machine is in the run mode, increases niachine speed.

ntrol may also be used in conjunction with the inch control to initiate machine motion as ddfined

nimum continuous run speed.

9.1.3.9 SI
A slower co

The slower
minimum co

9.1.3.10 Li

If so equippe
the adjacent

ready control.

While the lim

Pressing a sf

wer control
rol shall be a momentary contact control which decreases press speed.

ontrol may also be used in conjunction with;the inch control to initiate machine motipn at

tinuous run speed as defined in 9.2.2.

mited scope safe

9.1.3.11

When an int

Alternatively,—

Plp

d, a limited scope safe device shall.be a maintained-contact device mechanically interlocked with
ready control. The limited scope’ safe device shall be unlatched by depressing the assogiated
ited scope safe device-is depressed, a machine or machine element at standstill shall not move.
op/safe pushbutton,shall take precedence over the limited scope safe function.

te position.control

rlocked~guard is open and hazardous points are unprotected, press motion shall only pccur

Successive depressions of the control durmg the permissive perlod may |n|t|ate indexing to the next plate

position.

NOTE

This device is not used for registration purposes.

9.1.3.12 Other motion-initiating controls

Other control

9.2 Initiat

s used to initiate motion of the main drive shall be momentary-contact controls.

ing machine motion

When initiating machine motion, the requirements of Clause 13 shall apply.
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9.2.1 Initiating machine motion at inch speed
On a machine at standstill, machine motion at inch speed may be initiated by either of the following methods:

a) activating the inch or reverse inch control through the warning period; or
b) sequential activation of the same inch or reverse inch control.

Regardless of which implementation is chosen, it must be uniform throughout the press.

9.2.2 Initiating continuous machine motion (run)

Continuous machine motion may be initiated by one of the following methods:
a) double push activation of the run control device;

tation while the machine is in the ready condition, a warning period is initiated, followed by machine

b) ictivation of either the run, slower or faster control with the inch control in-thé same opgrator control
otion at a speed set by a speed setting device; or

c) activation of either the run, slower or faster device with the inch device in the same opegrator control
tation while the machine is in the permissive period, machine/motion is initiated at a spged set by a
peed setting device without going through an additional warningyperiod if all hazards are prgtected.

q
4
q
4

Regardless of which implementation is chosen, it shall be uniform throughout the press.

9.2.3[ Initiating continuous machine motion at crawl'speed with a guard open
Initiafion of continuous machine motion at crawl speed with a guard open shall be permitted pnly if all in-
runniphg nips remain guarded by either a nip guard or a trip nip guard conforming to the requirepents of 9.6.
Maximum crawl speed is determined by the ability of the slowest acting trip nip guard to safeguarg the hazard.

NOTE Hazards may be protected, for exatple, by trip nip bars.

9.3 | Hold-to-run controls

Hold4to-run controls shall require continuous actuation of the control devices to achieve operation

9.4 | Two-hand controls

Two-hand controls\@s safety devices are acceptable only if any hazardous movement stops when one manual
contrpl device~is! released. The hazardous movement shall come to a stop in a time tha{, taking into
consideration-the hand approach speed, ensures there is no hazard for the operator. The hand approach
speefls specified in ISO 13855 shall be taken as a basis. See 5.5 for hold-to-run devices designed as two-
hand|controls.

9.4.1 Two-hand controls on cables

Two-hand controls on cables (pendant style control station) used for make-ready and trouble-shooting are
permissible if, from the place of operation of the two-hand control, it shall be possible to observe the hazard
points and hazard zones. In these circumstances, ISO 13855 is not applicable. Cables shall have sufficient
strength to withstand any mechanical stresses to be anticipated and be provided with tension relief measures.

9.4.2 Two-hand controls safeguarding hazard points
Where two-hand controls are used to safeguard hazards that are infrequently accessed, hydraulic/pneumatic

two-hand controls shall meet the requirements specified for type Ill A, and electric/electronic two-hand
controls shall meet the requirements specified for type 1l B of ISO 13851.
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Where two-hand controls are used for safeguarding hazard points requiring routine and regular access,
hydraulic/pneumatic two-hand controls shall satisfy the requirements specified for type Il B,
electric/electronic two-hand controls shall satisfy the requirements specified for type Ill C of ISO 13851.

9.5 Electro-sensitive protective devices

9.5.1 General requirements

and

Electro-sensitive protective devices shall satisfy the requirements of Type 2 of IEC 61496-1 and IEC 61496-2.

9.5.2 ESPW
In deviation from 5.7.2, electro-sensitive protective devices which safeguard routine and regular access

hazard zone

shall satisfy the requirements of Type 4 of IEC 61496-1 and IEC 61496-2.

9.5.3 Posifioning of ESPDs

The hand a
positioning o

pproach speed specified in 1ISO 13855 shall be used as a basis for (determining the c
[ the electro-sensitive protective device (ESPD).

9.5.4 Use ¢f ESPDs to prevent whole body access

Where electn
zones, at a
900 mm.

o-sensitive protective devices are used for preventing whole body access to safeguarded h

9.6 Pressure-sensitive mats, pressure-sensitive bumpers, trip devices

Pressure-sensitive mats and pressure-sensitive bumpers, shall satisfy the requirements of ISO 13856-1.

Trip device
ISO 13849-1

Trip devices
their related

5 shall satisfy the requirements:.'of° EN 1760-2. The requirements of category
1999 shall be satisfied.

and pressure-sensitive mats . which safeguard routine and regular access to a hazard poin
signal processing shall comply with category 4 of ISO 13849-1:1999.

Pressure-sensitive bumpers andctrip’ devices shall function such that the hazardous movements which

are safeguar

Hing shall be stoppedbefore personnel can reach the hazard. See Figure 22.

o the

brrect

hzard

minimum a photoelectric beam shall be provided at acheight of 400 mm and another beam at

3 of

t and

they
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9.7

9.7.1] Switching 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 th
achine movement;'op

b) by means of as-momentary contact control which, when released, re-engages the braking dev|

NOTEH Braking devices are switched off, for example, when powered machines operate in a non-power:

9.7.2( Clutch or brake failure on single-stroke machines

ISO 12648:2003(E)

Dimensions in millimetres

¢ylinder gaps

nip point

normal guard position
tripping the stop function
maximum guard position

I[]:aximum stopping path of the hazardous motion.
aximum length of the movement of the trip device.

Figure 22 -~ Tripping devices

Braking devices, clutches

e hazardous

ce.

bd mode.

On single-stroke operation type machines, clutch or brake failures shall not cause any hazardous movement.

NOTE

A single-stroke operation machine is one which completes a single cycle, then pauses before the next cycle is

initiated. For example, some platen presses, screen presses and bundling machines are single-stroke operation machines.
A guillotine cutter is the most common example of a single-stroke machine.

10

Control stations

The use of either an operator control station or a motion control station is determined by the desired functions
to be performed at its location. The following subclauses specify the contents of, and if necessary, the location
of operator control stations.
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10.1 Location of operator control stations

Operator 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

NOTE

).

Examples of routine, repetitive operations are plate changes, clearing jams, adjusting operations, etc.

10.2 Operator control station orientation

In an operator control station, controls shall be arranged so that the emergency stop is readily accessible from

an operating

NOTE TH

10.3 Typic
The respecti

station is loc
marking or fr|

10.4 Motio

When a mo
function shal

in that motiom control station.

Stop/safe an
The respecti

station inclu
emergency s

10.4.1 Minin

Each operat
operating po

A motion control station at a-leCation at which an operator has access to a hazard through a movable

shall contain

NOTE A

h control stations

position.

e stop/safe may function as an emergency stop if it meets the criteria defined for an emergency 'stop.

al operator control stations
ve order of controls should be uniform throughout the press system. When ‘an operator ¢

Bming.

ion control station contains both a motion control and-a*stop/safe pushbutton, the stop
affect the same machine or group of machines within the system affected by the motion ¢
H motion control controls should be arranged in-a-uniform pattern throughout the system.

ve order of motion controls should be uniform throughout the system. When a motion ¢

Hes a separate emergency stop fungtion in addition to a separate stop/safe function
top function shall be distinctly set apart-from those functions by spacing, marking or framing.

hum motion control station

ng position capable of initiating motion, shall have an emergency stop function on or 3
ition.

a stop/safe aremergency stop pushbutton (if it serves the stop/safe function).

10.4.2 Motign-control station location

bntrol

bted with other operator functions, it shall be distinctly set apart from those functions by spgcing,

/safe
bntrol

bntrol
, the

t the

juard

single stop/safe pushbutton which is also used as an emergency stop control may be used as long as it
meets the reqliirements-for both an emergency stop and a stop/safe pushbutton.

Every operating position of the system shall have a motion control station within arm’s reach of the operator

and shall be

placed so that the operator does not have to reach past moving parts.

Within a hazardous zone, the only motion-initiating device permitted shall be the inch device and a reverse
inch device as specified in 5.5.

Emergency stop controls on operator and motion control stations shall be pushbutton controls and shall latch
in the safe condition.

Controls sha

62

Il be easily viewed from the operating positions associated with that control station.
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If a motion control station is movable (not portable), the station shall be physically supported by suitable
means other than the electrical wiring.

All safety-related stop functions shall be hard wired or have redundant electronic control, unless national body
regulations do not permit redundant electronic controls.

Portable motion control stations shall meet the same criteria as other motion control stations. In addition,
cables shall be protected from damage and shall not pose an additional hazard to personnel. If a portable
motion control station can extend into an hazardous zone in which the guard could be closed while the
operator is within the hazardous zone, that control station shall not permit motion at a speed greater than that

permitted in 5.5.

10.4.

10.4.

Presg

may

funct

10.4.

The
shall

comy

Meas

104

3 Remote control

B.1 Remote control via data link
b systems which utilize warning periods as defined in 13.1.2 and permissive,periods as defir
use remote control communications links for the purposes of performing*diagnostic an
ons, including those functions requiring remote activation of machine motion.

B.1.1 Maintaining system and data integrity

bquipment manufacturer or service provider shall take inta_consideration the following m
comply with category 3 as defined in ISO 13849-1:1999, and/or they shall be accom
uter system in accordance with Category 3 of ISO 13849>1:1999.

q

ures shall be in place to:

guard against transmission of faulty data; and

NOTE 1 Data integrity during transmission_can be achieved, for example, by the implementati

12 bytes. For every single block, at least a 16-bit cyclic redundancy check should be made. The s|
olynomial should be such that the so-called burst errors are recognized by the CRC (Cyclic Redur
glgorithm. In the event of a CRC.error, the faulty block should be rejected and be transmitted anew.
polynomial P(x) = x16 + x15 + x2(+I*is recommended as this polynomial of degree 16 allows the recogni
errors up to a length of 26 bits. Additionally, 99,996 % of all 17-bit errors and 99,998 5 % of all burst err
5 bit are recognized, including all odd bit positions.

N
f
§
!

nsure that the rémote control data link is established to the correct and intended press sy
omputer; and

OTE 2 Rress system identification may be achieved, for example, by use of a unique machine ider

the safe.portion of the control system, normally multi-digit, which should be compared with th
ansferred by remote transmission. The identification code should, for example, be checked by mea
echanism or comparable measures.

ed in 13.1.3,
d calibration

pasures, and
blished by a

n of a block

rotection process or comparable other.mieasures with block replication. The block size of data shodld not exceed

election of the
dancy Check)
The generator
ion of all burst
Drs larger than

stem control

tification code
e identification
hs of the CRC

guard against the possibility of unauthorized persons establishing a data link to the press system control

computer.

NOTE 3 Unauthorized entry to the press system control computer may be prevented, for example, by requiring the
use of a password and a subscriber identification with so-called transaction numbers which should contain at least a
64-bit coding method equivalent to those in on-line banking, and also include a check of the unique machine

identification.

.3.1.2 Data link line blocking

Access to a local press system control computer via a remote control data link shall be able to be disabled
(blocked) by disconnecting the remote control communications line connection to the press system control
computer.
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There shall be a minimum of the following two such disconnects:
— a switch (safety relay) controlled by the safety guard interlock system (see 5.4.1.5); and

— a manually operated switch requiring a key or a password to close the connection.

10.4.3.1.3 Indication of remote control datalink enabled

Whenever the power supply is on to the local press system control computer and the capability for remote
control communications link is enabled (unblocked), there shall be a method for personnel at the local press
system to be aware of the enabled condition.

NOTE THis can be achieved, for example, by:
— indicator Jight(s) on one or more control stations; or

— notificatign message on a display screen(s).

10.4.3.1.4 Indication of remote control datalink activated

Whenever there is a remote control communications link established to the, local press system cpntrol
computer, there shall be a method for personnel at the local press system to be\aware of the active rgmote
control datalink condition.

NOTE THis can be achieved, for example, by blinking indicator light(s) on 6ne or more control stations, or a blinking
notification mgssage on a display screen(s).

10.4.3.1.5 Remote control use of warning and permissive periods
A remote coptrol datalink shall not have the ability to initiate*'machine motion without the use of the pame
warning and [permissive periods defined in 13.1.2 and 13.1.8"and in effect during normal local operation df that
press syste

10.4.3.1.6 Response to remote control data link’'motion command
The design df the press system controls shall require that every command initiated by the remote contro| data
link which causes the press system to,enter warning and permissive periods for machine motion must be
responded t¢ by a manually generated-local ready signal issued within the warning or permissive pgriods
before motioh may begin.

Remote control shall not be permitted to initiate motion on any equipment for which hold-to-run control sgrves
as the only hpzard protection."Remote control shall not override any safety-related functions.

Failure to reg¢eive the Jocal ready signal shall cause the press system to stop under the same conditiong, and
with the same effects;as a trip of the press system safety guard interlock system, including blocking ¢f the
data link line

10.4.3.1.7 Remote control data Iink time-out

The press system shall be equipped with a time-out function which, when a remote control data link is
established, if not reset manually by local personnel within a period of less than 30 min from the last manual
reset, will cause the press system to stop under the same conditions and with the same effects, including
blocking of the data link line, as a trip of the press system safety guard interlock system.

10.4.3.1.8 Acceptance test for software changes
After any software change which may potentially affect safety functions of a machine, the authorized person(s)

shall conduct a comprehensive acceptance test of the safety functions which may be affected by the newly
recorded data at the machine (not by remote access), on the basis of broad functional tests. For this test, the
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manufacturer (or manufacturer’'s agent) shall provide detailed instructions to the authorized person(s) at the
installation site (for example, in the form of check lists).

The machine may be returned to operation after successful completion of the on-site test(s).

The process for acceptance test procedure and subsequent return of the machine to service shall be recorded
in a protocol which shall be signed by the responsible authorized person(s) at the machine site and retained
by the manufacturer.

10.4.3.2 Wireless motion control stations

NOTH
there

are operations for which it is desirable. This subclause addresses minimum requirements for sueh'¢

they Qe used.

Wireless motion controls shall be permitted only under the following conditions and shall meet
requifements:

a)

b)

e)

f)

)

© 1SO 2003 — Al rights reserved

Vireless motion controls shall be used only if the equipment to be controlted is in full compl
fequirements of this International Standard.

The emergency stop control shall remain functional at all times and‘shall override all functio
and remote.

Controls shall be designed so as to only allow sending assighal on an unobstructed path
1nd shall require that the operator be in direct line-of-sight of the equipment being moved
achinery, walls or other objects that will block the opérator’s ability to see the equipment be

of which machine is intended to be controlled_bythat control station.
The controls meet the requirements set.forth in Clause 9 and its subclauses.

The wireless control station shall ¢ontain a control which, when activated, shall generate a
gtop command. As stated in 9.1.3.1, generation of an emergency stop command does 1
achine in the safe conditiofivand the warning lights shall not indicate a safe condition. T
ontrol shall not be labelled\as an emergency stop control or a stop/safe control. Following
e machine shall go through a normal starting sequence before motion can be initiated.

xception: If the wireless control station contains only hold-to-run controls used to move th
ch speed with<all guards closed, a stop control on the control station is not required.

easures~shall be taken to ensure that control commands affect only the intended m
achinefunctions.

easures shall be taken to prevent the machine from responding to signals other than th

bcognized that
bntrols, should

the following

ance with all

ns, both local

0 a receiver,
; i.e. with no
ng moved.

Each operator control station, which is not affixedito the machine it controls, shall carry a cl¢ar indication

N emergency
ot place the
nerefore, this
such a stop,

e machine at

achines and

pse from the

htended operator control Qf:\finn(e)

Any fault or single point failure in a wireless control station shall result in the automatic initiation of a stop
command which shall stop the machine as quickly as possible without creating a hazard or damaging the
machine, and shall prevent a potentially hazardous operation. Such a stop does not place the machine in
the safe condition. Following such a stop, the machine shall go through a normal starting sequence
before motion can be initiated.

NOTE 2 An example of a failure would be when a valid signal has not been detected within a specified period of
time.

In a machine where the control of safety-related functions relies on serial data transfer, correct

communications shall be ensured by using an error detection method that is able to cope with up to three
error bits in any command sequence.
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k)

On battery-powered control stations, a variation in the battery voltage shall not cause a hazardous

condition. If one or more potentially hazardous motions are controlled using a battery-powered operator
control station, a clear warning shall be given to the operator when a variation in battery voltage exceeds
specified limits. Under those circumstances, the operator control station shall remain functional long
enough to put the machine into a non-hazardous condition.

Instructions on the use of wireless control shall be included in the instruction handbook. These instructions

shall provide

the basis for training of authorized personnel.

10.4.4 Other operator functions in a motion control station

When a mot
functions by

ONn control station contains other operator functions, they shall be distincily Sset apart from
5pacing, marking or framing.

hose

11 Contrgl systems

11.1 General requirements

11.1.1 Hydraulic, pneumatic, electric and electronic control systems

On the hygdraulic/pneumatic control system, the safety-related pafts) shall satisfy category [1 of
ISO 13849-1[1999. On the electric/electronic control system, the safety-related parts shall satisfy categorly 3 of
ISO 13849-/1:1999. Single main power contactors which satisfy\the requirements of category [1 of
ISO 13849-11999 may be used.

Faults in the|auxiliary relays and contactors of the control circuit’shall be detected and cause the machine to
shut down.

When using computers, modems, or PLCs (programmable logic controllers), safety-related malfunctions| shall

be detected and cause the machine to shut down.

NOTE 1 Wi
function of saff

bty-related signals using parallel control systems or redundant contact-type circuit breaking principles.

NOTE2 S

fety-related parts of control.systems include, for example, emergency stop circuits, electric interl

circuits, or lifitation of displacement or.operating speed on hold-to-run controls. (Also see ISO 13849-1:19
definitions.) Eiternal influences, as _well as faults in the control systems, could result in hazardous movement
hazards. Examples of hazardous movéments, depending on the type of machine, include:

unintended start-up;
unintendegd speed increase up to production speed with a guard open;
unintendg¢d movement following an intended movement (unintended cycle);

unintendéd contifiuation of a movement where stopping of the movement is intended.

A hazard may/|also be the build-up of potentially explosive atmospheres.

hen using computers, modems, or PLCs, this requirement may, for example, be satisfied by monitoring the

cking
P9 for
and

>

11.1.2 Elect

ronic adjustable speed drives

On electronic adjustable speed drives, the control system shall be designed such that in the event of any
guard or safety device causing the machine to stop, either the main contactor will be switched off or any other
appropriate measure be taken.

On electronic adjustable speed drives which feed energy back into the electric circuit during stopping,
appropriate control-related measures shall be taken (in addition to pulse blocking) to ensure that the main
contactor is switched off no later than after elapse of the normal stopping time, or any other adequate
measure to that effect. During hold-to-run control operations, there is no need to disconnect the main
contactor during release time.
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NOTE 1  On electronic adjustable speed drives, the speed of rotation of the motor is changed, for example, by shifting
the supply voltage and/or frequency.

NOTE 2 “Safety devices” include, for example, emergency stop devices, electro-sensitive protective devices, trip
devices.

NOTE 3  “Other 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 example, switching off after a preset time
by using an electric/electronic device (timer).

11.1.3 Main energy source cut-off

When an emergency stop device is fitted with a main contactor which detects a low voltage congition, it shall
discannect the main power supply under category 1 of ISO 13849-1:1999.

NOTEH The opening contact of the emergency stop device directly disconnects, for exampléthe power supply to the
low-voltage tripping coil.

11.1.4 Residual pile monitoring systems

Resiqual pile monitoring systems shall comply with category B of ISO 13849-1:1999 as a minimumn.

11.1.p Unobserved unguarded hazard zones

When more than one interlocking guard is open and any unguarded hazard zones cannot be opserved from
the operating position (the conditions described in 5.4.1.4), the'circuits controlling all the guard ipterlocks that
prevent machine motion under hold-to-run condition shall satisfy the requirements of category 1 of
ISO 13849-1:1999. The interlocking may be computer controlled.

NOTEH For areas which are not visible from the operafing position, see 5.7.

All ofher safety-related parts of control systems, including limitation of displacement or operatihng speed on
hold-fo-run controls and preventing machiné motion under continuous run condition, shall satisfy {1.1.

11.2| Additional requirements for-hand-fed machines where the operator's hands enter the
point of operation

For those hand-fed machines where the operator has routine and regular access to hazard points where the
operator's hands can comeinto contact with the tools or the path of tool movement, the followihg additional
requirements of 11.2.1te11.2.4 shall apply.

NOTEH For example, this may apply to certain platen and screen presses.

11.2.1 Hydraulic/pneumatic control system

On the- hydraulic/pneumatic control system, the safety-related parts shall satisfy catlegory 3 of
ISO 13649-+:1999:

11.2.2 Electric/electronic control system

On the electric/electronic control system, the safety-related parts shall satisfy category 4 of ISO 13849-1:1999.

11.2.3 Main contactors

Main contactors shall be redundant. Faults in the main contactors shall be detected and lead to shutdown.
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11.2.4 Systems using electronic braking

Systems using electronic braking shall have an additional electro-mechanical or pneumatic-mechanical brake,
which works independently of the electronic brake, for back-up. The mechanical brake torque shall be greater
than the maximum electric drive torque of the electronic drive.

NOTE
fed back into

11.3 Contr

he circuit.

ol systems for screen printing presses

Electronic brakes exist, for example, on electronic drives where the braking effect is caused by energy being

The control

In addition, t
manually bef]

the safe
the print

trip devi
electro-4

NOTE
semi-automati

12 Ergon

When not sp|

relating to indlicators and actuators as defined in IEC 64310-1 and IEC 61310-2 shall be satisfied.

13 Signal

A warning sy
is obstructed

NOTE 1

the mach

TH

— thereisn

on auton

observed.

Manual feeding of the substrate between the printing form and the pfinting table is used on several ty,

5 and warning devices

the printing system:includes machines on different floors; or

4l
I

ry laall 1 4.4 4 H N
yolCHTSiTaimr CUTTTPTY Wit 1T

i <l + laall 1 faWal
o TTTIP UTVILT S STTair COTTTPTY Wit I. 0.

ween the printing form and the printing table:

y-related parts of the control system that relate to the closing movement of the‘screen fram
ng table shall comply with 11.2;

ces shall satisfy category 4 of ISO 13849-1:1999 in addition to the requirements of 9.6;

ensitive protective devices shall comply with 9.5.2.

C screen printing presses.

pmics and labelling of indicators and actuators

ecified elsewhere in this International Standard, the ergonomic design and labelling requirer

or communication between operating personnel may be difficult.

is condition may existwhen, for example:
ne length exceeds 7 m;

ore than one printing unit and the printing unit(s) height, measured from floor level, exceeds 1,6 m;

he following requirements shall be satisfied where on screen printing presses substrdtes’are fed

e and

bes of

nents

stem shall be required for-press systems in which the overall vision of personnel by the opgrator

atic‘platen machines, the control panels are in positions from which the waste discharge area canTot be

An audible alarm as defined in 13.1, or an area light warning system, as described in Annex E, shall be used.
A warning system using an audible alarm is preferred.

NOTE2 In

Europe, the audible alarm system is required.

Optional personnel warning lights as defined in 13.1.4 may be used in addition to an audible alarm.

NOTE 3

In some countries, such as in the United States, the use of personnel warning lights is required unless the

area warning light system is used. In such cases, national requirements take precedence over this International Standard.

A combination of audible alarm and area warning lights may be used. Use of personnel warning lights without
an audible alarm is not permitted.
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Warning signals shall:
— occur before the initiation of machine motion; and
— be clearly recognized and differentiated from all other signals used.

If the press system can be reconfigured into multiple control zones, each zone should have a warning system
capable of operating independently. See Clause 8, Control zones.

13.1 Audible warning system

13.1. Audible alarm

The pudible warning system shall consist of an audible alarm, a warning period and a)permissive period.
Diffefent audible characteristics may be used to distinguish between different machinest

13.1.2 Warning period

The warning period shall end not less than 2 s after depressing a motion €aentrol. Machine molion shall not
occuf during the warning period. Machine motion may occur at the end ofithe warning period.

Durinlg the warning period, the audible alarm shall sound for at leas's.

For warning systems equipped with personnel warning lights,\the red personnel warning lights|shall have a
discernible flash.

At the end of the warning period, one of two things may o6ccur:
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.

As an alternative, the following sequence is permitted:

b) achine motion shalloccur as the result of holding a motion control through the warning pdriod and into

The warning period shall be cancelled by depressing a stop/safe pushbutton or opening a safety
circuit.

b end of the
prior to the

13.1.3 Permissive period

The permissive period shall be a period that shall be initiated after completion of a full warning period. A
permissive period shall also be initiated when an inch or reverse function control is released after machine
motion has been established.

If using the double push to initiate motion (a motion button is activated during the warning period, released,

and reactivated during the permissive period) the permissive period shall not exceed 6 s. Each successive
inching operation during a permissive period initiates a new permissive period.
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Exception: If for operational reasons it is necessary that the permissive period exceed six seconds, a
permissive period of no more than 12 s is permitted with the addition of a flashing light or an audible signal (or
both) in the hazardous area(s) (e.g. in the delivery area). The warning shall cycle throughout the entire
permissive period.

If the single push is used to initiate motion at inch speed (an inch button is depressed and held through the
warning period), machine motion at inch speed will occur at the end of the warning period. When the inch
button is released, a permissive period not exceeding 4 s shall be initiated. During this permissive period, an
inch button may again be depressed and motion initiated at inch speed without going through an additional
warning period. Each successive inching operation during a permissive period initiates a new permissive
period. If an inch button is not pressed during the permissive period, the machine shall revert to the ready

condition an

It is permissiple to use a combination of double push and single push to initiate inch and run.

2 naw warnina narind ic ranirad hafora furthaer machina motion
SReW-WaHHRGPeHoe1SFequireaoetore+rdhhe—achiReodoh-

NOTE 1 FQqr example, for production reasons, it may be preferable to use the double push system topinitiate inch) but a
single push tolinitiate run at production speed.

The permissive period is cancelled by depressing a stop or stop/safe pushbutton, or breaking a safety cirguit.

A change in direction of machine motion at inch speed within the same permissive‘period is permitted wijthout
the initiation pf a new warning period. See Figures 23 and 24.

NOTE 2  If the optional personnel warning light system is used, refer to Table 2.

NOTE 3 THe permissive period allows for successive inch or reverse operations without each being preceded by a

warning perioq.

Inch-reverse
i time
l I I | |
_ _ N With audible alarm | |
Warning period and for at léast 1s |
gudible alarm ! ! ! time
2s | | | |
2% I The permissive period
Permissive period 550 ] | is cancelled
| time
' I
< g 1]
Machine motion 6 %ﬂkﬂ% % I
ak xh i time
Stop
Stop/safe
Breaking a safety circuit time
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Figure 23 — Audible warning system with double-push sequence
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Automatic
start-button )
i i i i time
Warning period N With audible alarm
and for at least 1s
audible alarm 5 | — time
PRI 2 2] The permissive period
Permissive period s : 553 is cancelled
X i . L time
7 |
< I ¥
Machine motion | =125 ﬁr:_,ﬁ Wﬁ# |
| ot r'Jjj | time
[ [
Stop | | | | |
Stop/safe | | | |
Breaking a safety circuit I I I I I i time
| ||
Flashing light in the e
hazardous area(s) R SR tinle

Figure 24 — Audible warning system for automatic machine’'mode with double-push s¢quence

13.1.4 Optional personnel warning lights with audible alarm

If a gersonnel warning light system is used, red and_green lights shall be used to indicate the ready/running
and gafe conditions. The colour red indicates a ready or running condition. The colour green indicates a safe
condjtion.

Personnel warning lights shall be located clearly in view from any operator control station and bgfore entering
the pfess frames. These personnel warping lights shall be distinctive from any machine status lights.

In a Yertical orientation, the red personnel warning light shall be above the green personnel warnjng light. In a
horizpntal orientation, the red personnel warning light shall be to the left of the green personnel warning light.
If pefsonnel warning lights maunted in a horizontal orientation can be viewed from both sides, fesulting in a
revergal of the colour sequénge, horizontal orientation shall not be permitted.

NOTEH The restrictiohs for horizontal orientation are to ensure that personnel, especially thode with visual
considlerations such as‘colour blindness, can expect the colour sequence to always be the same.

The ;Lersonnel warning lights and audible alarm shall comply with Table 3.

13.1.6 Optional personnel warning lights for automatic set-up operations

Red lights may bée used to warn of machine motion of an automatic sef-up sysiem on printing press systems.
The light shall flash for two seconds prior to the initiation of the automatic sequence and during the entire
period of automatic motion. These personnel warning lights shall be distinctive from any machine status lights.
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Table 3 — State of warning devices for audible warning system with personnel warning lights
Machine condition
Warning device
status Stop/Safe Ready or Warning Permissive Machine Armed
P Fault period period motion
Green light On?@ Off Off Off Off Off
Red light off On Flash Flash On/Off b On/Flash ©
Audible alarm Off Off On Off d Off Off/Pulse ©

a

To provide an optional stop/safe pushbutton locating feature, at the place where the stop/safe is activated, the green personnel

warning light

b If the red
reaches prod
condition.

¢ Eitherco

d

See 13.1

hay flash, while the green personnel warning light(s) at all other locations shall be on (steady burn, not flashing),

iction speed before turning off. Machines at which no lights are illuminated shall be considered to be in;an ur

hdition is permitted.

personnel warning light is off when the machine is in motion, first it shall be on until at least 30 s after the'ma

3 for an exception.

safe

hine

13.2 Areal

An area ligh

defined in 13,

NOTE TH

14 Warning signs and labels

If a national
precedence

Standard shall apply.

NOTE TH

ANSI Z51
ANSI Z51

IEC 6131
and tactil

IEC 6131

Warning sign

European Council Directive 92/58/EEC of 24 June 1992

!

ight warning system

warning system, as defined in Annex E, may be used instead of the audible warning sy
1.

is is not permitted in Europe.

or regional regulation exists for the use“of warning labels or signs, that regulation shall
bver this International Standard. If no_such regulation exists, the provisions of this Interna

e following documents are known-to specifically address the design and use of warning signs and labe

5.3, Criteria for Safety. Symbols
5.4, Product Safety Signs and Labels

0-1, Safety of /machinery — Indication, marking and actuation — Part 1: Requirements for visual, al
signals

-2, Safety~of machinery — Indication, marking and actuation — Part 2: Requirements for marking

s,and labels shall be provided to warn of the following hazards:

exposed

crushing

devices;

72

sharp edges on blanket sleeves;

sharp edges of slitter blades and cutting knives;

/sheering hazard on sheet-fed delivery gripper bars and chains;

burn hazard on accessible hot surfaces of gear boxes, dryers and motors;

burn hazard from hot wax, glue or chemicals;

stem

take

fional

Is:

ditory

electrical hazards in boxes or enclosures that do not otherwise clearly show that they contain electrical
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