
Requirements

concerning

instruction handbooks

in European machinery

standards

Kommission
Arbeitsschutz und
Normung

Verein zur

Forderung

der Arbeitssicherheit

in Europa



Requirements concerning
instruction handbooks
in European machinery
standards         

KAN Report 18e

Verein zur
Förderung der 
Arbeitssicherheit
in Europa



The „Kommission Arbeitsschutz und Normung“ – KAN (Commission for Occupational
Health, Safety and Standardization) is funded by the Federal Ministry of Labour and
Social Affairs.

Author Dr. Alfred Johannknecht
Hauptverband der gewerblichen Berufs-
genossenschaften, Berufsgenossenschaftliche
Zentrale für Sicherheit und Gesundheit (BGZ),
Sankt Augustin

Edited by Verein zur Förderung der
Arbeitssicherheit in Europa e.V.

Published by Kommission Arbeitsschutz und Normung – KAN
Geschäftsstelle
Alte Heerstraße 111, 53757 Sankt Augustin
Telefon: (0 22 41) 2 31− 03
Telefax: (0 22 41) 2 31−34 64
E-Mail: info@kan.de

– March 1999 –

Overall production Druckerei Plump OHG, Rheinbreitbach

ISBN 3−88383−520−X



This Report  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5
Summary .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 7
KAN’s recommendations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10

1 Introduction and current situation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 13

2 Objective of the Study and the Mode of Procedure  .  .  .  .  .  .  .  .  . 15

3 Instruction Handbooks and User Instructions – 
a Necessary Distinction .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17

4 Reference Documents  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19
4.1 EC Machinery Directive  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19
4.1.1 Instruction handbooks under Annex I of the Directive  .  .  .  .  .  .  .  .  . 19
4.1.2 Documentation under Annex V or VI of the Directive  .  .  .  .  .  .  .  .  .  . 23
4.2 Section entitled “information for use/instruction handbook” 

in standards relating to machinery safety .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25
4.2.1 EN 414  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 28
4.2.2 EN 292  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 29
4.2.3 EN 292−1 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 34
4.2.4 EN 292−2 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37
4.3 Resolution BTS 2 79/1993  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41
4.4 Structure and outline of instruction handbooks 

to be drawn up by manufacturers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 42

5 Assessment of the specific instruction handbook requirements 
contained in the reference documents  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 45

6 The “instruction handbook” section in select product standards  .  .  . 49
6.1 Purpose of the “information for use/instruction handbook” section .  .  .  . 49
6.2 Examples of insufficient “instruction handbook” sections 

in European standards  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 50
6.3 Examples of adequate ”instruction handbook” sections 

in European standards  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75

Content



 7 Evaluation of the specific instruction handbook requirements 
presented in product standards  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 81

 8 Demarcation with the GDS
(“Gemeinsamer Deutscher Standpunkt” –
“German Consensus Statement“)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 85

 9 Results and Recommendations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 87

10 Summary  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 91

Literature  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 95

Content



This Report
The Commission for Occupational Health,
Safety and Standardization (KAN) was
founded in 1994 to assert German inter-
ests in OH & S matters, especially with re-
gard to European standardization. KAN is
composed of representatives of the social
partners, the federal state and the Laender,
the Hauptverband der gewerblichen
Berufsgenossenschaften (HVBG, Federation
of the statutory accident insurance Institu-
tions of the industrial sector) and the Ger-
man Standards Institute (DIN). One of
KAN’s tasks is to focus the public interests
in the field of occupational health and
safety and to exert influence on current and
future standardization projects by deliv-
ering opinions on specific subjects.

KAN procures studies and expert opinions
in order to analyse occupational health
and safety aspects in standardization and
to reveal deficiencies or erroneous develop-
ments in standardization work.

This study was based on the following task
in hand:

“Requirements concerning instruction hand-
books in product standards in support of
the EC Machinery Directive” (modified in
accordance with the supplementary pro-
posal of the BGZ, Central office for health
and safety at work of the statutory accident
insurance institutions)

Introduction

Instruction handbooks drawn up by the
manufacturer are documents which accom-
pany the product. The obligation both to
draw up instruction handbooks specific to
machinery and to take account of speci-
fied basic requirements is laid down in the
EC Machinery Directive and in national
regulations based on this. Harmonised stan-
dards, which supplement the fundamental
requirements of the EC Machinery Direc-
tive, contain further information as to what
specific contents instruction handbooks
must include in order to enable the user to
operate machinery safely. The employer
must convert the details given in the manu-
facturer’s instruction handbook into user in-
structions, possibly including further aspects
from the machine’s working environment.
The EC Work Equipment Use Directive
states that instruction handbooks must be
drawn up. In this respect, it is important
what details relating to this are included in
the section on “information for use” in Euro-
pean standards.

Objective

The objective is to prepare a KAN recom-
mendation to standards makers to assist
them in drafting the subclause on instruc-
tion handbooks in the section “information
for use” in product standards.

This Report
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Individual tasks

1. To indicate which basic documents
contain information on drawing up and
structuring instruction handbooks for prod-
uct standards and how these can be
assessed (especially Machinery Directive
Annexe I, 1.7.4; DIN EN 292−2
(1995−06) Para. 5).

2. To analyse what aspects, in terms of
content, type C standards makers on the
one hand and the addressee of the stan-
dard, i.e. the manufacturer when drawing
up the actual directions (for use) for his
product, on the other must take into ac-
count.

3. To present selected examples of both
successful and inadequate subclauses on
instruction handbooks in the “information
for use” section of European standards and
draft standards (e.g. providing inadequate
information for manufacturers, dealing with
aspects relating to the health and safety of
workers at work, especially those that con-
cern the company’s organisational obliga-
tion or the behaviour of employees at the
workplace).

4. To draw up a guidance document
which, with reference to existing rules and
regulations, is intended to provide practi-
cal assistance for drafting the subclause on
instruction handbooks in the “information
for use” section of product standards.

KAN thanks both the author for carrying
out the study and presenting the report and
the following experts for their critical assis-
tance and support throughout the evalua-
tion of the study:

Herrn Hubert Breier
Robert Bosch GmbH, Stuttgart

Herrn Franz Dernoschek
TÜV Saarland GmbH, Sulzbach

Herrn Prof. Dr. Klaus Grefen
Kommission Reinhaltung der Luft im VDI
und DIN, Düsseldorf

Herrn Dr. Guntram Herz
Landesamt für Arbeitsschutz des Landes
Sachsen-Anhalt, Dessau

Herrn Martin Holländer
Staatliches Gewerbeaufsichtsamt Hannover

Herrn Michael Jansen
Hauptverband der gewerblichen Berufs-
genossenschaften, Sankt Augustin

Herrn Hans-H. Kamps
Bundesanstalt für Arbeitsschutz und Arbeits-
medizin, Dortmund

Herrn Gerhard Mark
Ingenieurbüro für Technische Information
und Dokumentation, Göppingen

Herrn Wilfried Müller
Hauptverband der gewerblichen Berufsge-
nossenschaften, Sankt Augustin

Herrn Hans-Joachim Ostermann
Bundesministerium für Arbeit und Sozial-
ordnung, Bonn
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Herrn Dr. Karl-Ernst Poppendick
Bundesanstalt für Arbeitsschutz und Arbeit-
smedizin, Dortmund
Herrn Harald Riekeles
Normenausschuß Maschinenbau im DIN,
Frankfurt
Herrn Manfred Säufferer
Ingenieurbüro für CE-Kennzeichnung und
technische Dokumentation, Ludwigsburg
Herrn Andreas Stoye
Berufsgenossenschaft Nahrungsmittel und
Gaststätten, Mannheim
Herrn Hans Szymanski
EBG Gesellschat für elektromagnetische
Werkstoffe mbH, Bochum
Herrn Dr. Daniel Ackers
KAN-Geschäftsstelle, Sankt Augustin
Herrn Werner Sterk
KAN-Geschäftsstelle, Sankt Augustin

On December 9, 1997 KAN adopted the
following summary of the study and recom-
mendations.

Summary of KAN Study

“Requirements concerning instruction hand-
books in product standards in support of
the EC Machinery Directive”

Introduction

The study is intended to assist members of
European standards bodies in the field of
safety of machinery in the drafting of the
“information for use/instruction handbook”
section in product standards.

Based on the EC Machinery Directive, the
term “technical documentation” is defined
and distinguished from the instruction hand-
book which must be supplied with the
machinery. The difference between the in-
struction handbook to be prepared by the
manufacturer and the user instruction to be
drafted by the employer is explained. The
relevant stipulations of the EC Machinery
Directive and the supporting sections of the
generic European standards for drawing
up instruction handbooks are quoted verba-
tim and further reference documents com-
piled. While all the necessary information
is provided as far as content is concerned,
the form, structure and drafting of informa-
tion for use to be provided by the manufac-
turer is only dealt with in national and inter-
national guides; a relevant European stan-
dard, however, does not exist. Examples
which can be considered successful as
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well as those which are classified as inad-
equate are used to ascertain which as-
pects should be taken into account in Euro-
pean machinery safety standards and
which developments that have emerged in
standardisation practice must be counter-
acted.

Deficiencies concerning
the formulation of the section on
instruction handbooks

Based on examples, the following deficien-
cies have been established in machinery
standards:

1. Manufacturer obligations are shifted to
the user to compensate for safety deficien-
cies. This happens when hazards are not
eliminated by means of design modifica-
tions, but are simply identified by informa-
tion directed at the user.

2. Standards often give the impression of
being conclusive. However, they cannot
be more than just a recommendation.
Based on the stipulations of the directive
and, if applicable, on additional stan-
dards, the manufacturer must check and
decide whether specific supplementary in-
structions are necessary for his product.

3. The standardisation mandate is ex-
ceeded if not only the manufacturer, but
also the user is addressed on topics con-
cerning use or certification. The reason for

this could be resolution BTS 2 79/1993
which recommends that a special “infor-
mative annexe” on the „Code of safe
practice” be attached to the standard if
necessary.

Recommendations to KAN

1. The resolution of the CEN/BTS 2
79/1993 should be modified. The interest
which obviously exists among standards
makers, namely to address the user in the
actual standard with stipulations aimed at
both employer and employee, is not the
task of a standard. And since the manufac-
turer is the sole addressee of the standard,
this information would not reach its target
group anyway.

2. The section “information for use/instruc-
tion handbooks” may only be directed at
the manufacturer. Due to the stipulations in
the EC Machinery Directive, there is no
provision for instructions aimed at the user
which would in this respect also conflict
with directives under Article 118a.

3. The section on “information for use”
of a type C standard should include a note
which makes it clear that the information
and instructions presented in these stan-
dards cannot be conclusive and complete.
For the manufacturer’s instructions on
safe practice must also include those as-
pects which are not part of the standard:

This Report
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e.g. general hazards according to
DIN EN 292, specific technical solutions,
supplementary safety equipment.

4. Measures described in the standard
and intended for the user with regard to
safe practice must be based on clear speci-
fications concerning defined residual risks
in the section “instruction handbooks”.
Appropriate substitute measures, proce-
dures or operating methods for minimising
risks should therefore be proposed by the
standards body in the section “instruction
handbooks”.

5. General requests concerning the provi-
sion of personal protective equipment (PPE)
or the setting up of first-aid or emergency
stations without referring to existing resid-
ual risks are not considered useful informa-
tion. Specific information on protecting
against potential dangers, e.g. with re-
gard to using PPE, is only useful if residual
risks are defined. The employer’s obliga-
tion to specify in detail individually
adapted PPE or to provide special equip-
ment results from relevant directives under
Article 118a and does not need to be reg-
ulated in the standard.

6. Safety equipment to be provided to pro-
tect against other dangers according to
point 1.5 of Annexe I to the EC Machinery
Directive, which the standard imposes on
the user, is not permitted if it serves to com-
pensate for deficiencies in design.

7. Recurring inspections are not part of the
Machinery Directive’s area of application
and cannot therefore by regulated in ma-
chinery standards. Machinery and plant
requiring inspections and monitoring are
subject to Article 118a of the EC Treaty.
On the other hand, machinery standards
need to specify what information manufac-
turers must provide on maintenance and
inspection work.

8. The term “information for use” as a
sectional heading should be replaced by
a more suitable term. This term is also a
generic term for all types of directions (for
use), instruction handbooks, user manuals,
operating instructions and technical in-
structions provided by the manufacturer.
This causes irritation as the contents of the
section on “information for use” in stan-
dards are not identical with the instruction
handbooks to be drawn up by the manu-
facturer.

Line of argument for comments

A line of argument based on the German
Consensus Statement against machinery
standards containing instructions for the
user is unsuitable as these standards are
prepared under the mandate of the Machin-
ery Directive based on Article 100a of
the EC Treaty. The German Consensus
Statement, however, only refers to areas
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covered by Article 118a. The line of argu-
ment could, for example, be as follows:

1. Neither employer nor employees are
the addressees of the standard and would
not even be reached by it.

2. A specification in a standard aimed di-
rectly at the employee would undermine
the employer’s right to issue instructions to
employees.

3. If a standard intervenes in the employ-
er’s legally regulated responsibility for occu-
pational health and safety, legal conse-
quences could be expected if a damaging
event were to occur.

KAN’s recommendations

Overall evaluation

The study provides a good working basis
for assisting members of European stan-
dards bodies for machine safety in the draft-
ing of the “information for use/instruction
handbook” section in product standards.
The compilation of all specifications rele-
vant to C standardisation provides a quick
overview of the documents which must
be taken into account. Other guides are
named in addition. Recommendations for
standards makers as to which aspects
should be taken into account in European
machine safety standards from the point of
view of German occupational health and
safety are derived from negative and posi-
tive examples.

KAN has decided to publish the study as a
KAN Report.

Recommendations to DIN 
(German Standards Institute)

KAN requests DIN to exert influence on
CEN for the modification of the BTS 2 res-
olution 79/1993 with the following recom-
mendations:

1. It is not the task of standardisation to
address the user in the actual standard
with stipulations aimed at both employer
and employee. And since the manufacture

This Report
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is the sole addressee of the standard, this
information would not reach its target
group anyway.

2. The section “information for use/ instruc-
tion handbook” may only be directed at
the manufacturer. According to the EC
Machinery Directive, there is no provision
for instructions aimed at the user (Code of
safe practice), which would in this respect
also conflict with directives under Article
118a.

3. Information and instructions in product
standards cannot be conclusive and
complete. The following formulation should
therefore be included in the section on
“information for use” in type C standards:

“The following points describe by way of
example the structure and contents of an in-
struction handbook to be drawn up by the
manufacturer and should be supplemented
or extended to take account of the specific
machinery concerned.“

4. In the section on “information for use/
instruction handbook”, reference to resid-
ual risks may only be made if the specific
types of hazards have already been men-
tioned in the section on “list of significant
hazards” and dealt with in the section on
“safety requirements and/or measures”.
Measures defined by the manufacture and
aimed at the user with regard to safe prac-
tice must be based on clear specifications
concerning defined residual risks specific
to each individual product in the section on

“instruction handbook”. Appropriate substi-
tute measures, procedures or operating
methods for minimising residual risks should
therefore be suggested by the standards
body.

General requests concerning the provision
of personal protective equipment (PPE) or
the setting up of first-aid or emergency
stations without referring to residual risks
are not considered useful information. Spe-
cific information on protecting against po-
tential dangers, e.g. with regard to using
PPE, is only useful if residual risks are de-
fined. The employer’s obligation to specify
in detail individually adapted PPE or to
provide special equipment is the result of
relevant directives under Article 118a and
does not need to be regulated in the stan-
dard.

5. Safety equipment to be provided by
the user to protect against other dangers
according to No. 1.5 of Annexe I to the
EC Machinery Directive, which the stan-
dard imposes on the user, is not permitted
if it serves to compensate for deficiencies
in design.

6. Recurring inspections are not part of
the Machinery Directive’s area of applica-
tion and cannot therefore by regulated in
machinery standards. Machinery and plant
requiring inspections and monitoring are
subject to Article 118a of the EC Treaty.

On the other hand, machinery standards
are responsible for specifying what informa-
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tion manufacturers must provide on mainte-
nance and inspection work. In this context,
recommendations given by the manufac-
turer can be considered for testing.

Recommendations to KAN

1. When commenting on machinery stan-
dards with instruction handbook, the KAN
Secretariat is instructed to adopt the line of
argument presented in the study (see result-
oriented summary: Line of argument for
comments).

2. The KAN Secretariat is instructed to ex-
amine information for use in European ma-
chinery standards processed at CENELEC
in a further KAN Study, taking account of
the results of this study.

3. The KAN Secretariat is instructed where
possible to apply the results of the study to
European standards which refer to other
EC single market directives.

4. It is necessary to clarify whether a Euro-
pean standard (B standard) is useful with re-
gard to the form, structure and the drafting
of information for use. The KAN Secretariat
is instructed to take account of this aspect
in future investigations.
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1 Introduction and currentsituation
Instruction handbooks are documents
accompanying products. The obligation to
draw up instruction handbooks for specific
machinery is stipulated in the EC Machin-
ery Directive and set out in its national
transposition (1).

In the harmonised European standards
supporting the essential requirements
stipulated in Annex I of the EC Machinery
Directive there is additional information on
which content needs to be included in
concrete terms in instruction handbooks in
order to allow users to be able to operate
machinery safely. The manufacturer’s infor-
mation in the instruction handbooks, which
is sometimes extensive, and in particular
manufacturer’s information which is relevant
to occupational health and safety, must be
related by employers in occupational user
instructions, if need be including additional
aspects relating to the working environment
of the machinery. The obligation to draw
up user instructions is set out in the EC
Use of (Work) Equipment Directive and its
national transposition (2) along with sub-
ordinate statutory regulations. In this re-
spect it is important which information per-
taining hereto is contained in the “informa-
tion for use” section in harmonised
European standards.

The question is occasionally forwarded as
to why a round-about route must be taken
of first directing information and recommen-
dations in the form of standards at manu-
facturers of products, who then in turn have

to use this data to “painstakingly” put to-
gether instruction handbooks for the users
of their products. Is it not simpler and more
sensible to include in the standard from
the outset what users may or may not do
in operating machinery properly? And why
is it still necessary given these requirements
to also make statements pertaining to the
operation of machinery in accident preven-
tion regulations, which should actually be
identical to the instructions provided by
manufacturers?

A need for action has been perceived
by the Kommission Arbeitsschutz und
Normung – KAN (Commission for OH&S
and Standardization) with respect to the
“information for use” section contained in
harmonised standards as a result of an
unpublished study entitled Normung im
Bereich der Maschinensicherheit, Um-
setzung der gegliederten CEN-Normungs-
struktur (Typ-A-/B-/C-Normen) in der
Praxis (“Standardization in the field of
machinery safety, application of the CEN
standardization structure divided into
type A-, B- and C-standards”). Herein the
view is forwarded that the content of the
sub-section entitled “instruction handbooks”
in the “information for use” section of type
C standards (product standards) first of all
must conform to the requirements of the
EC Machinery Directive, and secondly
must not contradict the GDS (Gemeinsamer
Deutscher Standpunkt/“German Consensus
Statement”) (3).

1 Introduction and current situation
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2 Objective of the Studyand the Mode of Procedure
To resolve this apparent conflict in objec-
tives, a study entitled Anforderungen an
Betriebsanleitungen in Produktnormen zur
EG-Maschinenrichtlinie. (“Requirements con-
cerning instruction handbooks in product
standards in support of the EC Machinery
Directive ”) has been initiated with the goal
of drawing up a recommendation for stand-
ards makers. This is to depict which require-
ments must be conformed to in designing
and drawing up the “information for use/
instruction handbook” section in type C
standards pertaining to machinery safety in
order to avoid contradicting the GDS.

In this study it shall therefore be shown
which reference documents must contain
information on the drawing up and design-
ing of instruction handbooks for product
standards and how these are to be

assessed. Here it shall also be analysed
which aspects of the content first of all type
C standards makers and secondly manufac-
turers in their capacity as addressees of the
standards must take into account in draw-
ing up the actual usage instructions for their
products.

The whole problem will in addition be
illustrated by citing examples of sections on
instruction handbooks in European stand-
ards which are considered to be successful
and examples of those which are con-
sidered to be inadequate.

Finally, arguments will be forwarded for a
guidance document providing a practical
aid in drawing up sub-sections on instruc-
tion handbooks in the “information for use”
section in product standards by referring to
existing regulations in this field.

2 Objective of the Study
and the Mode of Procedure
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3 Instruction Handbooksand User Instructions –a Necessary Distinction
The terms “instruction handbooks” and
“user instructions” have not been used in a
uniform manner in laws, ordinances, acci-
dent prevention and other technical regula-
tions in the past. In the field of machinery,
however, a clear borderline has been
drawn in terms of importance and use by
two regulations: (1) the German Machin-
ery Regulation (transposition of the EC
Machinery Directive by the 9th regulation
of the German Equipment Safety Act) and
(2) the German Work Equipment Usage
Ordinance AMBV (transposition of the EC
Work Equipment Usage Directive by this
AMBV under the Occupational Health and
Safety Act.)

The obligation on the part of manufacturers
to draft an instruction handbook to accom-
pany products emanates from Annex I of
the EC Machinery Directive. The need to
have employers instruct users in how to use
machinery and machinery systems, if need
be by resorting to user instructions, is set
out in § 6 Unterweisung of the Arbeitsmittel-
benutzungsverordnung (§ 6, “Instruction”,
of the German Work Equipment Usage
Ordinance). It is stated herein that:

In instructing personnel in accordance
with § 12 of the German Occupational
Health and Safety Act, employers must
take the measures required to make availa-
ble proper information to employees and,
if necessary, to provide user instructions for
work equipment used in their work in under-
standable form and language. The informa-

tion and the user instructions must at least
contain information on the conditions for
usage, foreseeable disruptions in operation
and the experience which has been ob-
tained thus far in the use of the work equip-
ment.

User instructions in the loosest sense of the
term are instructions issued by the employer
on how to use technical work equipment
with the goal of reducing any existing re-
sidual risks and the risks associated there-
with, thus improving occupational health
and safety. Employers’ right to issue orders
is reflected in instructions under § 6of
the German Work Equipment Usage Ordi-
nance. Instructions are “mandatory regula-
tions”; they are required to be in writing
and are legally binding. They must stipu-
late the party they are intended for, the
activity and the object (4). The term “user
instruction” is nothing new. It has been
used for some time in a uniform manner in
accident prevention regulations. Accord-
ingly, user instructions issued by employers
are directed at insured persons, regulating
behaviour in plants to avoid any danger of
accidents and health hazards and serving
as the basis for any training which may be
required.

Instruction handbooks, in contrast, consti-
tute information provided by the manufac-
turer on a product with regard to how to
use it in a safe, proper manner in conform-
ity with its intended purpose, with this infor-
mation ranging to include required informa-

3 Instruction Handbooks and User Instructions –
a Necessary Distinction
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tion on how to dispose of the product. The
word “instruction”, however, only desig-
nates a recommendation. It is not legally
binding in the sense of a statutory regula-
tion, but still indicates to users a standard
of diligence which they should adhere to
for the purpose of avoiding negligence.

The special information on specific machin-
ery contained in instruction handbooks is
of considerable importance to employers
in drafting user instructions, as this manu-
facturer’s information must if relevant be
made to harmonise with plant-related fac-
tors such as, for example, disruptive inci-
dents, escape routes, rescue plans, fire-
fighting regulations, alarm plans, disaster
plans, the wearing of personal protective
equipment and first aid instructions. The
reason for this is that job safety depends
equally on work processes, technical meas-
ures and the working environment. The
obligation on the part of the employer to
adhere to, review, evaluate and assess
hazards, including those which do not only
relate to the product itself, emanates from
§ 3of the German Work Equipment Usage
Ordinance.

“Notwithstanding their obligations under
§ 3, § 4 and § 5of the (German) Occu-
pational Health and Safety Act, employers
must take the measures required to ensure
that only that work equipment is selected
and made available to employees which is
suitable for the conditions prevailing at the
workplace and for which the safety and
health of employees is assured when it is
used in conformity with its purpose. If it is
not possible to guarantee safety and health
of the employees to the full extent, employ-
ers shall take measures to keep hazards
at a minimum. In taking precautions and
measures, employers shall take into ac-
count hazards which are related to the use
of the work equipment itself and which can
be caused at the workplace through inter-
action of work equipment and substances
or the working environment.”

The statements contained in the “informa-
tion for use/instruction handbooks” section
of standards are supposed to aid manufac-
turers in drawing up their product-specific
instruction handbooks. In this respect, they
are particularly important for the health
and safety of workers at work.

3 Instruction Handbooks and User Instructions –
a Necessary Distinction
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4 Reference Documents
4.1 EC Machinery Directive

4.1.1 Instruction handbooks under
Annex I of the Directive

Article 3 of the EC Machinery Directive
stipulates that machinery and safety
components must conform to the essential
safety and health requirements listed in
Annex I of the Directive. The essential re-
quirements of Annex I itself are broken
down into generic requirements in num-
ber 1 and special supplementary require-
ments for specific machinery in numbers 2

to 6. Number 1.7.5 of Annex I of the
Directive contains the concrete requirement
to draft an instruction handbook accom-
panying the product. In the instruction
handbook required there, aspects to be
addressed with certain classifications of
machinery must in addition be supple-
mented with special features relating to
machinery type in accordance with num-
bers 2, 3 and 4 of Annex I.

The essential requirements for instruction
handbooks are quoted verbatim here:

1.7.5 Instructions

a) All machinery must be accompanied
by instructions including at least the
following:

� a repeat of the information with
which the machinery is marked,
except the serial number, (see 1.7.3
of Annex I), together with any appro-
priate additional information to facili-
tate maintenance (e.g. addresses of
the importer, repairers, etc.),

� foreseen use of the machinery within
the meaning of 1.1.2(c),

� workstation(s) likely to be occupied
by operators,

� instructions for safe:

– putting into service,

– use,
– handling, giving the mass of the

machinery and its various parts
where they are regularly to be
transported separately,

– installation
– assembly, dismantling,
– adjustment,
– maintenance (servicing and re-

pair),
– where necessary, training instruc-

tions,
– where necessary, the essential

characteristics of tools which may
be fitted to the machinery.

Where necessary, the instructions should
draw attention to ways in which the
machinery should not be used.

4 Reference Documents
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b) The instructions must be drawn up in
one of the Community languages by the
manufacturers or his authorized repre-
sentative established in the Community.
On being put into service, all machinery
must be accompanied by a translation of
the instructions into the language or lan-
guages of the country in which the
machinery is to be used and by the in-
structions in the original language. This
translation must be done either by the
manufacturer or his authorized repre-
sentative established in the Community
or by the person introducing the machin-
ery into the language area in question.
By way of derogation from this require-
ment, the maintenance instructions for
use by the specialized personnel em-
ployed by the manufacturer or his
authorized representative established in
the Community may be drawn up in only
one of the Community languages under-
stood by that personnel.

c) The instructions must contain the draw-
ings and diagrams necessary for putting
into service, maintenance, inspection,
checking of correct operation and,
where appropriate, repair of the machin-
ery, and all useful instructions in particu-
lar with regard to safety.

d) Any literature describing the machin-
ery must not contradict the instructions as
regards safety aspects. The technical

documentation describing the machinery
must give information regarding the air-
borne noise emissions referred to in (f)
and, in the case of hand-held and/or
hand-guided machinery, information re-
garding vibration as referred to in 2.2.

e) Where necessary, the instructions
must give the requirements relating to in-
stallation and assembly for reducing
noise or vibration (e.g. use of dampers,
type and mass of foundation block, etc.).

f) The instructions must give the following
information concerning airborne noise
emissions by the machinery, either the ac-
tual value or a value established on the
basis of measurements made on identi-
cal machinery:

� equivalent continuous A-weighted
sound pressure level at workstations,
where this exceeds 70 dB(A); where
this level does not exceed 70 dB(A),
this fact must be indicated;

� peak C-weighted instantaneous
sound pressure value at workstations,
where this exceeds 63 Pa (130 dB
in relation to 20 mPa);

� sound power level emitted by the
machinery where the equivalent con-
tinuous A-weighted sound pressure
level at workstations exceeds
85 dB(A).
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Number 2.1 of Annex I requires that the following be taken into account by manufacturers
in the instruction handbook with regard to food-processing machinery:

In the case of very large machinery, in-
stead of the sound power level, the equiv-
alent continuous sound pressure levels at
specified positions around the machinery
may be indicated.

Where the harmonized standards are
not applied, sound levels must be
measured using the most appropriate
method for the machinery.

The manufacturer must indicate the oper-
ating conditions of the machinery during
measurement and what methods have
been used for the measurement.

Where the workstation(s) are undefined
or cannot be defined, sound pressure
levels must be measured at a distance of
1 metre from the surface of the machin-

ery and at a height of 1.60 metres from
the floor or access platform. The position
and value of the maximum sound pres-
sure must be indicated.

g) If the manufacturer foresees that the
machinery will be used in a potentially
explosive atmosphere, the instructions
must give all the necessary information.

h) In the case of machinery which may
also be intended for use by non-pro-
fessional operators, the wording and lay-
out of the instructions for use, whilst re-
specting the other essential requirements
mentioned above, must take into account
the level of general education and acu-
men that can reasonably be expected
from such operators.”

“In addition to the information required
in Section 1, the instructions must indi-
cate recommended products and
methods for cleaning, disinfecting and

rinsing (not only for easily accessible
areas but also where areas to which
access is impossible or inadvisable, such
as piping, have to be cleaned in situ).”
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Number 2.2. of Annex I requires that the following be additionally taken into account in
the instruction handbook with regard to hand-held or hand-guided machinery:

Number 3.6.3 of Annex I requires that the following be additionally taken into account
by manufacturers in drawing up instruction handbooks with regard to machinery subject
to special hazards as a result of its mobility:

“The instructions must give the following
information concerning vibrations trans-
mitted by hand-held and hand-guided
machinery:

� The weighted root mean square accel-
eration value to which the arms are
subjected, if it exceeds 2.5 m/s2 as
determined by the appropriate test

code. Where the acceleration does
not exceed 2.5 m/s2, this must be
mentioned.

If there is no applicable test code the
manufacturer must indicate the measure-
ment methods and conditions under
which measurements were made.”

“Apart from the minimum requirements
set out in 1.7.4, the instruction hand-
book must contain the following informa-
tion:
(a) regarding the vibrations emitted by
the machinery, either the actual value or
a figure calculated from measurements
performed on identical machinery:
� the weighted root mean square accel-

eration value to which the arms are
subjected, if it exceeds 2.5 m/s2;
should it not exceed 2.5 m/s2, this
must be mentioned;

� the weighted root mean square accel-
eration value to which the body (feet
or posterior) is subjected, if it
exceeds 0.5 m/s2; should it not
exceed 0.5 m/s2, this must be men-
tioned.

Where the harmonized standards are
not applied, the vibration must be
measured using the most appropriate
method for the machinery concerned.

The manufacturer must indicate the oper-
ating conditions of the machinery during
measurement and which methods were
used for taking the measurements;

(b) in the case of machinery allowing
several uses depending on the equip-
ment used, manufacturers of basic
machinery to which interchangeable
equipment may be attached and manu-
facturers of the interchangeable equip-
ment must provide the necessary informa-
tion to enable the equipment to be fitted
and used safely.”
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The following must additionally be taken into account by manufacturers in drafting instruc-
tion handbooks with regard to machinery posing special hazards as a result of lifting
processes in accordance with number 4.4 of Annex I:

4.1.2 Documentation under Annex V or
VI of the Directive

Under Article 8 of the EC Machinery Direc-
tive manufacturers or parties authorised
by manufacturers which are domiciled in
the Community must attest to their products’
compliance with the stipulations of this
Directive and issue an EC declaration of

conformity in accordance with Annex II,
letter A or letter C for each product manu-
factured in the meaning of Article 1,
section 2 – with the exception of machin-
ery as set out under Article 4, section 2.

Beyond this, manufacturers must compile
technical documentation for machinery
prior to distributing and applying the CE

“Each lifting accessory or each commer-
cially indivisible batch of lifting accesso-
ries must be accompanied with an instruc-
tion handbook setting out at least the
following particulars:

� normal conditions of use,

� instructions for use, assembly and
maintenance,

� the limits of use (particularly for the
accessories which cannot comply
with 4.1.2.6(e)).

In addition to section 1.7.4, the instruc-
tion handbook must include the following
information:

(a) the technical characteristics of the
machinery, and in particular:

� where appropriate, a copy of the
load table described in section 4.3.3
(ii),

� the reactions at the supports or an-
chors and characteristics of the tracks,

� where appropriate, the definition and
the means of installation of the ballast;

(b) the contents of the logbook, if the
latter is not supplied with the machinery;

(c) advice for use, particularly to offset
the lack of direct sight of the load by the
operator;

(d) the necessary instructions for perform-
ing the tests before first putting into serv-
ice machinery which is not assembled on
the manufacturer’s premises in the form in
which it is to be used.”
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sign to it in accordance with the procedure
set out under Annex V (EC declaration of
conformity) or Annex VI (EC CE type exami-
nation).

The comprehensive documentation (e.g.
overall plan for the machine, composite
drawings, parts lists, control circuit plans,
computations, results of trials and instruc-
tion handbooks) which emanate individu-
ally from Annex V or VI of the Directive,
need not have the EC declaration of con-
formity under Annex II attached to it. The
documentation remains in the hands of the
manufacturer; merely the instruction hand-
book has to accompany the product.

The term “technical documentation” used
in Annexes V and VI of the EC Machinery
Directive is interpreted in a varying manner
by industry. Confusion therefore arises as
a result. Under (5), for example, the follow-
ing erroneous interpretations have become
well-known:

Technical documentation =
= instruction handbook and lists of 

spare parts
= entire information accompanying

products
= documents and records accompanying

the product or the service
= service and sales documentation 

accompanying the product

= drawing up of all documents, checklists,
etc., which relate to the product, which

means, for example, including damage of
all kinds or observation of the product
performance

Chapter 4.1.1 and the above-stated sub-
stance matter allow the importance of the
instruction handbook and the technical
documentation to be illustrated in the follow-
ing list (5):

� Without safety notes, no instruction
handbook reflecting safety requirements!

� Without an instruction handbook, no
technical documentation reflecting
safety requirements!

� Without technical documentation, no
EC declaration of conformity!

� Without an EC declaration of conform-
ity, no CE mark!

� Without a CE mark, no „distribution“
within the Single European Market!

The stipulations of Annexes V and VI pur-
suant to the EC Machinery Directive are
used to derive which aspects of the techni-
cal documentation need to be additionally
taken into account and which sub-aspects
of these are to be assigned to the instruc-
tion handbook in accordance with Annex I
of the Directive. Any possible confusion of
the terms does not appear to be justified.
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4.2 Section entitled “information
for use/instruction
handbook” in standards
relating to machinery safety

Product standards (type C standards) serve
to support the essential safety and health
requirements of Annex I of the EC Machin-
ery Directive. In the reasoning behind
the Directive, it is stated that although the
harmonised standards are meant to con-
cretely support the essential requirements of
Annex I, they must nevertheless remain non-
binding. This also applies to the statements
made in harmonised standards pursuant
to the content of instruction handbooks in
accordance with number 1.7.5 of Annex I
of the Directive. Harmonised standards,
the location of which has been published
in the Official Journal, receive a high prior-
ity under Article 5, section 2 of the Direc-
tive, however, because it is assumed that
when they are applied instruction hand-
books drawn up on the basis of these
standards will conform to requirements.

Content requirements relating to the draft-
ing of instruction handbooks are contained
in all CEN standards of the hierarchically
structured European standards system (see
Diagram 1):

1st level: type A standards

2nd level: type B standards

3rd level: type C standards

Type A and type B standards are generic,
non-specific standards (see Diagram 2).
Type A standards contain basic stipulations
and terms which apply to all kinds of
machinery and depict the basic elements
of type B and C standards for standards
makers.

The different levels of the European set of
standards are defined as follows (6):

“Type A standards (basic safety standards):
contain basic terms, guidelines for design
and general aspects which may apply to
all machinery, equipment and plant.

Type B standards (safety groups standard):
deal with a safety aspect or a type of
safety-related facility which may be used
for a series of different machinery:

� The type B1 standards deal with cer-
tain safety aspects (e.g. safety dis-
tances, surface temperature and noise)

� The type B2 standards deal with safety-
related facilities (e.g. two-hand
switches, interlocking devices, contact
mats and guards).

Type C standards (machinery safety stand-
ard): contain detailed safety requirements
for a certain machine or machinery group.

NOTE: The term “machinery group” de-
signates machinery which have similar
features, the same function and have
shown the same results and solutions in risk
assessment.”
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CEN/TC Name responsible
DIN

standards
committee

June 1997 – Number of

standar-
dization
projects

EN prEN

Type A and type B standards

TC 114
TC  44x
TC 122
TC 123
TC 169
TC 211
TC 231
AH 8

Safety of machinery
Electrotechnical aspects
Ergonomics
Laser and laser related equipment
Light and lighting
Acoustics
Mechanical vibration and shock
Integrated manufacturing systems

NASG
DKE
FNErg
NA FuO
FNL
NALS
NALS
NAM

 42
  7
 21
  5
  1
 24
 25
  1

 21
  3
 10
  4

–
 19
 12

–

 14
  1
  5
  1
  1
  1
  9
  1

subtotal A + B: 126  69  33

Type C standards

TC  10
TC  98
TC 142
TC 143
TC 144
TC 145
TC 146
TC 147
TC 148
TC 149
TC 150
TC 151
TC 153
TC 168
TC 182
TC 183
TC 186
TC 188
TC 192
TC 196
TC 197
TC 198
TC 200
TC 201

TC 202
TC 214
TC 232
TC 255
TC 270
TC 271
TC 274
TC 313
TC 322
AH 6

Passengers, goods and service lifts
Lifting platforms
Woodworking machines
Machine tools
Tractors & machinery for agriculture & forestry
Rubber and plastics machines
Packaging machines
Cranes
Continuous handling equipment and systems
Rail-dependent storage & retrieval equipment
Industrial trucks
Construction equipment & building material machines
Food processing machinery
Chains, robes, webbing, slings and accessories
Refrigerating systems
Waste management
Industrial thermoprocessing
Conveyor belts
Fire service equipment
Machines for underground mines
Pumps
Printing and paper machinery
Tannery machinery
Leather and imitation leather goods and
footwear manufacturing machinery
Foundry machinery
Textile machinery and allied machinery
Compressors
Hand-held, non-electric power tools
Internal combustion engines
Surface treatment equipment
Aircraft ground support equipment
Industrial centrifuges
Equipments for making and shaping of metals
Industrial robots

NAM
NAM
NAM
NWM
NAM
NAM
NAM
NAM
NAM
NAM
NAM
NAM
NAM
NRK
FNKä
NKT
NAM
FAKAU
FNFW
NAM
NAM
NAM
NAM

NAM
NAM
Textil
NAM
NAM
NAM
NAM
NL
NAM
NAM
NAM

 17
 11
 35
 26
 55
 16
  7
 25
  6
  1
 19
106
 41
 47
  5
  2
  9
 34
  6
 11
  5
 33
  5

  9
  5
  9
  3
 16
 17
 14
 14
  1
 14
  1

  2
  1
  7
  2
 18
  5
  1

–
–

  1
  1
 24
  1
  3

–
–

  3
  5

–
–
–
–
–

–
  1
  1
  2

–
  3

–
–
–
–

  1

  7
  7
 20
  8
 17
  9
  3
  2
  5

–
 17
 28
 21
 12
  5
  1
  6
 19
  2
  8
  4
  2
  2

  8
  4
  7
  1
 16
 10
  7
  9
  1

–
–

subtotal C: 625  82 268

total type A, B and C standards: 751 151 301

Diagram 1: CEN standardization “Safety of Machinery” (Ref. (7))
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Diagram 2: Hierarchical structure of the European standards
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4.2.1 EN 414

EN 414 “Safety of machinery – Rules for
the drafting and presentation of safety
standards” (6) serves the purpose of provid-
ing guidelines for standards makers on
how technical safety standards for machin-

ery are to be designed. The EN 414 stand-
ard, which is currently being revised (draft
of October 1996), contains a requirement
in section 6.10 to the effect that each
safety standard must contain “information
for use” in which the targets for the instruc-
tion handbook are laid out:

EN 414

6.10 Clause 
“Information for use”

6.10.1 General

This clause is a compulsory element and
shall be numbered. The standard shall
refer to clause 5 of EN 292−2 and shall
contain additional provisions for informa-
tion for use for machines within the scope
of the standard.
NOTE: As these safety standards are
dealing with machinery design, this is the
only clause which can impose on the de-
signer requirements related to the use of
the machine by indicating the information
in order to be provided with the machine.

6.10.3 Accompanying documents 
(in particular: instruction
handbook)

6.10.3.1 General

The instructions are a compulsory part of
the machine, so each type C standard

shall state that instruction handbooks shall
be provided by the manufacturer. The
type C standard shall refer to 5.5 of
EN 292−2 and shall give specific infor-
mation to be included in the handbook
compiled from the results of the inquiry
procedures in 5.2 to 5.8 of this standard.

NOTE: The instructions are normally the
only means (immediately)* available to
the user giving information on the use of
the machine and the precautions neces-
sary during use including maintenance
interventions.

6.10.3.2 Noise

The requirements concerning noise decla-
ration shall be dealt with by reference to
1.7.4f.) in Annex A of EN 292−2/A1
(requirements shall not be repeated).

NOTE: Further guidance on the drafting
of noise clauses is given in EN 1746.

* Insertion by the author

4 Reference Documents

28



4.2.2 EN 292

EN 292, “Safety of machinery; basic con-
cepts, general principles for design” (8),
which is identified as a type A standard
(basic safety standard), is divided up into
two parts:

� part 1: basic terminology, methodology
� part 2: technical principles and specifi-

cations

For type C (machinery safety standards)
standards makers this general standard
represents the basis for the description of
product-specific hazards, the stipulation of
appropriate safety measures and the disclo-
sure of remaining, technically unavoidable
residual risks to manufacturers in their
capacity as users of this standard.

The manufacturers of a product must
select and specify the respective safety
measures with a view to adhering to the
requirements of the stipulations in har-
monized type C standards and – depend-
ing upon the current state of the standard –
also take into account the state of the art.
Moreover, in the instruction handbook, they
must inform users on the purpose, safe
usage and unavoidable residual risks in an
unambiguous manner. Therefore, the clear
statements made in section 5 of parts 1
and 2 of EN 292 are of crucial impor-
tance, in particular wherever pertinent
machinery safety standards are lacking
(see Diagram 1).

6.10.3.3 Vibration

If applicable, the requirements concern-
ing the vibration declaration shall be
dealt with by reference to 2.2 and 3.6.3

in Annex A of EN 292−2/A1 (require-
ments shall not be repeated).

NOTE: Further guidance on drafting
of vibration clauses is given in EN 
(WI 231 024).
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EN 292−1:

5 Strategy for selecting
safety measures

Safety measures are a combination of
measures incorporated at the design
stage and those measures required to be
implemented by the user.

The designers shall, in all circumstances,
in the following order

� specify the limits of the machine,

� identify the hazards and assess the
risks,

� remove the hazards or limit the risks
as much as possible,

� design guards and/or safety devices
(safeguards) against any remaining
risks,

� inform and warn users about any
residual risks,

� consider any necessary additional
precautions.

NOTE: The strategy recommended in
this clause is iterative: several successive
applications of the procedure repre-
sented schematically in table 2, sepa-

rated by experimental phases, are some-
times necessary to obtain a satisfactory
result. In carrying out this process, it is
necessary to take account of:

– safety of the machine

– ability of the machine to perform
its function and to be set up, ad-
justed and maintained,

– manufacturing and operational
cost of the machine,

in that order of preference.

Any measures which can be incor-
porated at the design stage are prefera-
ble to any which are implemented by the
user (see table 2 hereafter).

The users’ responsibilities regarding im-
plementation of measures to minimize
residual risks are not covered by this
standard.

For the continued safe operation of the
machine, it is important that the safety
measures allow its easy use and do not
hinder its intended use. Failure to do this
could lead to safety measures being by-
passed in order to achieve maximum util-
ity of the machine.
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EN 292−2:

5 Information for use

Information for use consists of communi-
cations links, such as texts, words, signs,
signals, symbols or diagrams, used sepa-
rately or in conjunction with each other,
to convey information to the user. It is
directed to professional and/or non-
professional users.

The information for use is an integral part
of the supply of a machine, as indicated
in the definition of the design of a
machine (see 3.11 in EN 292−1).

5.1 General requirements

5.1.1 Information for use shall clearly de-
fine the purpose for which the machine
is intended and shall contain all direc-
tions required to ensure safe and correct
use of the machine.

It shall inform and warn the users about
residual risks, i.e. those which cannot be
eliminated or sufficiently reduced by de-
sign and against which safeguarding is
not – or not totally – effective (see 5.5 in
EN 292−1).

It shall not exclude uses of the machine
that can reasonably be expected from its
designation and description and shall
also provide adequate warning of inher-
ent risk if the machine is used in ways
other than described in the information
(see 3.11 in EN 292−1).

5.1.2 Information for use shall not com-
pensate for design deficiencies.

5.1.3 Information for use shall cover,
separately or in combination, transport,
commissioning (assembly, installation
and adjustment), use (setting, teaching or
process changeover, operation, clean-
ing, fault finding and maintenance of the
machine), and, if necessary, de-commis-
sioning, dismantling and disposal.
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Table 1 Schematic representation of the strategy for selecting 
designed-in safety measures
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(*) “Is saftey adequate?“ means:
– Has the required level of safety been reached? (see clause 6 “Risk assessment“)
– Is it certain that an equivalent level of safety cannot be obtained more easily?
– Is it certain that the measures taken:

do not excessively reduce the ability of the machine to perform its function?
do not generate new, unexpected hazards or problems?

– Are there solutions for all operating conditions, for all procedures (see 5.7.1)?
– Are the solutions compatible with each other?
– Are the operator’s working conditions not jeopardized by those solutions?

Safetey measures taken by the designer
(scope of this standard)

Risk reduction
by design
(Clause 3

 in EN 292-2)
Safeguarding

(Clause 4 in EN 292-2)

Information for use
(Clause 5 in EN 292-2)

Additional
precautions
(Clause 6 

in EN 292-2)Training

Provision of
personal
protective
equipment

Save working procedures

Supervision

Permit to work systems

Safety measures taken by the user

(not taken into account in this standard)

Table 2 Relationship between the duties of the designer and of the user
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4.2.3 EN 292−1

In addition to the general statements made
in section 5, “Strategy for the selection of
safety standards”, additional essential re-
quirements pertaining to the design of
machinery are presented in the following
subclauses of this standard which may
come from the manufacturer and which
may be of importance to the user. For ex-
ample, following the completion of the
development stage any hazardous situa-

tions still emanating from the machinery
which are not completely avoidable (nor-
mal operation, error function, emergency
situation, incorrect usage) must be re-
corded as note items and it must be con-
sidered already as early as this stage what
measures and codes of behaviour need to
be created for the instruction handbook
which is to be drawn up.

In particular, the following statements are
made pursuant hereto:

5.1 Specification 
of the limits 
of the machine

The design of a machine (see 3.11)
begins with the determination of limits:

� use limits:
determination of the intended use of
the machine (see 3.12), etc.,

� space limits:
range of movement, space require-
ments for installation of the machine,
“operator-machine” and “machine-
power supply” interfaces, etc.,

� time limits:
determination of the foreseeable
“life limit” of the machine, taking into

account its intended use, and/or of
some of its components (tools, wear
parts, electrical components, etc.).

5.2 Systematic assessment
of hazardous situations
(see 3.6)

Having identified the various hazards
that may be generated by the machine
(see clause 4), the designer shall attempt
to foresee all situations which might
lead to these hazards causing injury or
damage to health. For this purpose, he
shall take into account:
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5.2.1 Human interaction
with all phases of
the “life” of the machine,
as listed in 3.11 a).

5.2.2 Possible states
of the machine:

a) The machine performs the intended
function (the machine operates normally).

b) The machine does not perform the
intended function (malfunction) due to a
variety of reasons, including:

� variation of a property or of a dimen-
sion of the processed material or of
the workpiece,

� failure of one (or more) of its com-
ponent parts or services,

� external disturbances (e.g. shocks,
vibration, electromagnetic fields),

� design error or deficiency (e.g. soft-
ware errors),

� disturbance of its power supply,

� loss of control of the machine by the
operator (especially for hand-held ma-
chines).

5.2.3 Foreseeable cases 
in which a misuse of the
machine might occur

(see example at the end of 3.12).

5.3 Removal of the hazards or
limitation of the risk

(risk reduction by design)

This objective may be met by completely
removing or minimizing as far as
possible, separately or simultaneously,
each of the two factors which determine
the risk (see 6.2).

All technical measures which make it
possible to reach this objective con-
tribute to risk reduction by design 
(see clause 3 in EN 292−2).

5.4 Safeguarding
against hazards

which can not be avoided or sufficiently
limited according to 5.3 (see clause 4 in
EN 292−2).
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5.5 Informing and
warning users
about residual risks

It is necessary to inform and warn users
about residual risks, i.e. those against
which risk reduction by design and
safeguarding techniques is not – or
not totally – effective (see clause 5 in
EN 292−2); the instructions and warn-
ings shall prescribe the procedures
and operating modes intended to over-
come the relevant hazards, indicate if a
particular training is needed and if it is
necessary to specify personal protective
equipment (see 5.1.1 and 5.1.3 in
EN 292−2).

5.6 Additional precautions

At this stage, the designer shall deter-
mine whether additional arrangements
are necessary to deal with emergency
situations (see 6.1 in EN 292−2) or
can improve safety as a secondary
effect of their primary function (see 6.2
in EN 292−2); e.g. ease of main-
tenance (maintainability) is also a safety
factor.

5.7 Remarks

5.7.1 The designer should determine as
completely as possible the different ma-
chine operating modes and the different
intervention procedures for the operators.
Appropriate safety measures can then
be associated with each of these modes
and procedures. This prevents operators
from being induced to use hazardous
operating modes and intervention tech-
niques because of technical difficulties
(see also 3.12).

5.7.2 If the safety measures taken by
the designer, according to the approach
described above, do not totally meet the
essential safety requirements, this shall
be compensated by safe working prac-
tices (training, safe working procedures,
supervision, permit to work systems, etc.)
which are the user’s responsibility and,
hence, out of the scope of this standard.

5.7.3 In the case of non-professional
use, it shall be anticipated that prior
training and/or instruction will not be
given and the design of the machine
(safety measures taken by the designer,
including information) should take this
into account (see 5.1.1 in EN 292−2).
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4.2.4 EN 292−2

Which actual content must be included in
the information for use/instruction hand-
books to be drawn up by manufacturers
in support of number 1.7.4 of Annex I of

the EC Machinery Directive emanates from
sections 5.2 to 5.5 of part 2 of EN 292.
Here, especially section 5.5 is of fun-
damental importance:

5.2 Location and nature
of information for use

 … 

5.3 Signals and warning devices

 … 

5.4 Markings, signs (pictograms),
written warnings

 … 

5.5 Accompanying documents
(in particular: 
instruction handbook)

5.5.1 Contents

The instruction handbook or other written
instructions (e.g. on the packaging)
should contain among others:

a) Information relating to transport,
handling and storage of the machine

For example:

� storage conditions for the machine,

� dimensions, mass value(s), position of
the centre(s) of gravity,

� indications for handling (e.g. draw-
ings indicating application points for
lifting equipment).

b) Information relating to commission-
ing of the machine

For example:

� fixing/anchoring and vibration damp-
ening requirements,

� assembly and mounting conditions,

� space needed for use and main-
tenance,

� permissible environmental conditions
(temperature, moisture, vibration, elec-
tromagnetic radiation, etc.)

� instructions for connecting the ma-
chine to power supply (particularly
about protection against electrical
overloading),
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� advice about waste removal/dis-
posal,

� if necessary, recommendations about
prevention measures which have to
be taken by the user (special safety
devices, safety distances, safety
signs and signals, etc.).

c) Information relating to the machine
itself

For example:

� detailed description of the machine,
its fittings, its guards and/or safety
devices,

� comprehensive range of applications
for which the machine is intended, in-
cluding prohibited usages, if any,
taking into account variations of the
original machine if appropriate,

� diagrams (especially schematic repre-
sentation of safety functions as de-
fined in 3.13 in EN 292−1),

� data with reference to the measuring
method about noise and vibration
generated by the machine, about
radiations, gases, vapours, dust
emitted by it,

� data about electrical equipment (see
3.2 of EN 60 204−1),

� documents attesting that the machine
complies with mandatory require-
ments.

d) Information relating to the use of the
machine

For example:

� description of manual controls (actua-
tors)

� instructions for setting and adjustment,

� modes and means for stopping (espe-
cially emergency stop),

� information about the risks which
could not be eliminated by the safety
measures taken by the designer

� information about particular risks
which may be generated by certain
applications, by the use of certain fit-
tings, and about specific safeguards
which are necessary for such applica-
tions,

� information about prohibited applica-
tions,

� instructions for fault identification and
location, for repair, and for re-starting
after an intervention,

� if necessary, instructions relating to
personal protective equipment which
is to be used and to training which is
required.
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e) Information for maintenance

For example:

� nature and frequency of inspections,

� instructions relating to maintenance
operations which require a definite
technical knowledge or particular
skills and hence should be carried
out exclusively by skilled persons
(maintenance staff, specialists)*)

� instructions relating to maintenance
actions (replacement of parts, etc.)
the execution of which does not re-
quire specific skills and hence may
be carried out by users (operators,
etc.)*),

� drawings and diagrams enabling
maintenance personnel to carry out
their task rationally (especially fault-
finding tasks).

*) Maintenance instructions provided for
skilled persons (second dash in e)) and
maintenance instruction provided for un-
skilled persons (third dash in e)) should
appear clearly separated from each
other.

f) Information relating to de-commis-
sioning, dismantling and, as far as
safety is concerned, disposal

g) Information for emergency situations

For example:

� type of fire-fighting equipment to be
used,

� warning about possible emis-
sion/leakage of harmful sub-
stance(s), and if possible indication
of means to fight their effects.

5.5.2 Production of the instruction
handbook

a) Type and size of print shall ensure
the best possible legibility. Safety warn-
ings and/or cautions should be empha-
sized by the use of colours, symbols
and/or large print.

b) Information for use shall be given in
the official language(s) of the country in
which the machine is to used. If more
than one language is to be used, each
language should be readily distinguished
from the other(s), and efforts should be
made to keep the translated text and the
relevant illustration together.

c) Whenever possible, text should be
supported by illustrations. Illustrations
should be supplemented with written
details enabling, for instance, manual
controls (actuators) to be located and
identified; they should not be separated
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from the accompanying text, and should
follow sequential operations.

d) Consideration should be given to pre-
senting information in tabular form
where this will aid understanding. Tables
should be adjacent to the relevant text.

e) The use of colours should be con-
sidered, particularly in relation to com-
ponents requiring quick identification.

f) When information for use is lengthy,
a table of contents and/or an index
should be given.

5.5.3 Advice for
drafting and editing
information for use

a) Relationship to model: the informa-
tion shall clearly relate to the specific
model of machine.

b) Communication principles: when
information for use is being prepared,
the communications process “see –
think – use” should be followed in order
to achieve the maximum effect and
should follow sequential operations.

The questions “how?” and “why?”
should be anticipated and the answers
provided.

c) Information for use shall be as simple
and as brief as possible, and should be
expressed in consistent terms and units
with a clear explanation of unusual tech-
nical terms.

d) When it is foreseen that a machine
will be put to non-professional use, the
instructions should be written in a form
that is readily understood by the non-pro-
fessional users.

If personal protective equipment is re-
quired for the safe use of the machine,
clear advice should be given and this in-
formation shall be prominently displayed
at the point of sale, e.g. on the packag-
ing as well as on the machine.

e) Durability and availability 
of the documents

Documents giving instructions for use
should be produced in durable form 
(i.e. they should be able to survive
frequent handling by the user). It may be
useful to mark them “keep for future refer-
ence”.
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4.3 Resolution BTS 2 79/1993

The technical sector board CEN/BTS 2
(Mechanical Engineering) has addressed
the issue of “information for use in C stand-

ards” and drafted the following resolution
for C standard bodies.

„Resolution BTS 2 79/1993
(item III.1.9)

Subject: Safety of machinery – „Informa-
tion for use“ in C-standards (9)

BTS 2 acknowledges the concern ex-
pressed by some C-standards group over
the extent to which the standard should
give information covering the use of the
machine. Subclause 6.10 of EN 414
gives guidance on the inclusion of „Infor-
mation for use“ in a standard. However
TCs are aware of the potential conflict of
requirements of the Machinery Directive
(89/392/EEC, 91/368/EEC an
93/44/EEC) – in particular Annex I,
1.1.2 (b) and 1.7.4 (a) – made under
Article 100a, and the Use of Equipment
Directive (89/655/EEC), made under
Article 118 A.
The current mandate between
CEN/CENELEC and the CEC/EFTA is
in support of the Machinery Directive
and there is uncertainty about the advisa-
bility of including a large mount of infor-
mation on use in a standard – particu-
larly when this appears to be a signifi-
cant proportion of the total added value.

BTS 2 instructs „C“ type standards
groups as follows:

1. TCs are reminded that they shall fol-
low the principles laid down in clause 5
of EN 292−1 -Strategy for selecting
safety measures – which give the overall
basis for arriving at the safety require-
ments for a particular machine. In particu-
lar 5.5 gives the procedures for inform-
ing potential users about any residual
risks that are left once the design and
protective measures have been taken.
This information shall deal with any pre-
cautions and preventive measures that
should be taken by those persons who
may be affected by the residual risks at
all stages of the machines life: „The in-
structions and warnings shall prescribe
the procedures and operating modes in-
tended to overcome the relevant
hazards, indicate if a particular training
is needed and if it is necessary to
specify personal protective equipment“
(5.5 of EN 292−1).

2. Where the risk assessment clearly
identifies that the predominant risks or a
significant part of the risks remain after
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4.4 Structure and outline of
instruction handbooks 
to be drawn up by
manufacturers

In addition to content requirements, the
information which is presented in num-
ber 1.7.4, “instruction handbook”, of
Annex I of the EC Machinery Directive pro-
vides, as stated in foregoing, statements
of principle on the structure and outline of
instruction handbooks to be drawn up by
manufacturers. This outline schematic is
specified by the supplementary information
contained in the basic European standard
EN 292.

The European standards committee for
mechanical engineering CEN/TC 114,
which is responsible in this case, has thus
far not considered using any special stand-
ard as an aid in drafting instruction hand-
books. National and international recom-
mendations and guidelines pursuant hereto
are available, however.

EN 292, but also the respectively subordi-
nate type B and type C standards, address
the scope of the national DIN 8418 stand-
ard pertaining to the drawing up of instruc-
tion handbooks, which was issued in
1974, in their “information for use/instruc-
tion handbooks” sections. This standard

the implementation of the design and pro-
tective measures they shall firstly consider
if a „C“ standard is still appropriate or
required (5.5 of EN 414). If the answer
is yes, they shall consider how the infor-
mation is best put in the standard. For
example, it may be that a enlarged sec-
tion of a comprehensive standard as en-
visaged in EN 414, 6.10, is all that is
required.

However, it is entirely acceptable, if the
content justifies it, that a separate part of
the standard be produced covering the

„Information for the safety use of Widget
machines“. Reference shall be made
to the separate part when detailing the
scope of the parent standard – see Reso-
lution BTS 2 89/1993. – Quality and
contents of C-standards.

NOTE

Care should be taken with both the title
and scope to avoid any confusion with a
code of safe practice covering the use of
the machine. Such a code of practice is
outside of the current Mandates.“
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has been available in a revised edition
since 1988 as a pre-standard for “user’s in-
formation; references for the presentation”
(10). The purpose of this DIN V 8418,
which as a result of pertinent requirements
in European standardization requires
national revision, is to provide recommen-
dations on the design to those persons
drawing up information for use for in-
dividual products and complete technical
systems. The pre-standard is deemed to be
a guideline and, in addition to design tips,
contains a checklist of important aspects
which could be of relevance to the content
of information for use. It proceeds beyond
the content of section 5 of EN 292−2, so
supplementary suggestions could be taken
from this for the outline and structure of
instruction handbooks. The connection with
the ISO/IEC Guide 37, “Instructions for
use of products of consumer interest”, is
examined in more detail by way of com-
parison.

ISO/IEC Guide 37 (11) addresses the
structure and formulation of instruction
handbooks for products used by end-users.
The principles and recommendations pre-
sented here can be used in addition to the
specific requirements made of operating
instructions which are contained in stand-
ards for products or product groups. The
evaluation of the quality of operating in-
structions should take place in accordance
with uniform criteria which are proposed
in this Guide.

Another pertinent rule available to manufac-
turers is VDI Guideline 4500 Sheet 1,
“Technical Documentation; information for
use” (12), issued in 1995. It is primarily
aimed at the producers of products and de-
scribes the state of the art for the planning,
design, manufacture and application of
technical documentation as a link between
the product (manufacturer) and users. The
“Technical Documentation” is distinguished
according to

� manufacturers’ internal company docu-
mentation and

� external company documentation for
users.

VDI 4500 Guideline Sheet 1 deals espe-
cially with information for use as an acces-
sory to the product and with written or
visual information on the products. It has
set the goal of supplementing the basic
information in the different standards of
EN 292−2, EN 60204 “Safety of machin-
ery; electrical equipment of machines;
part 1: general requirements”, DIN V
8418 for technical products and DIN V
66055 for products relevant to consumers
(13) and literature (14), as not all legally
required, technically advisable and
economically necessary information is con-
tained here. It thus also takes into account
those aspects which emanate from case
law pursuant to contract law and product
liability. The following focal points are
addressed:
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a) foundations

� supra-company requirements

� limits on the information for use
content

b) basic design principles

c) target-group-related outline criteria

d) organisational prerequisites

� internal requirements

� external requirements

� internal and external inspections

� change and information services

e) user surfaces as part of the information
for use

f) documentation technology

g) managerial aspects

h) compiling of information for use

i) examples of checklists to examine infor-
mation for use

The brochure entitled Sicherheitsgerechte
Betriebsanleitungen (Instruction Handbooks
Conforming to Safety Requirements) (5),
published by the Verband Deutscher
Maschinen- und Anlagenbau e.V. (VDMA),
which is already available in its 3rd revised
and amended edition, should also be
cited. It provides practical information and

suggestions relating to the repercussions of
more stringent product liability and the EC
Machinery Directive for the drawing up of
instruction handbooks. Experience gained
in important sectors of mechanical engineer-
ing is presented in case examples.

Manufacturers of products can thus make
use of the body of national and inter-
national experience in drafting instruction
handbooks to conform to obligations set
out in the EC Machinery Directive, but –
with the exception of the cursory proposals
on the creation, drawing up and editing
of information for use in accordance with
sections 5.5.2 and 5.5.3 of EN 292−2 –
cannot make use of a harmonised
European standard.

Whether in the view of manufacturers of
machinery and technical machinery sys-
tems there is a need for harmonisation of
the structure of instruction handbooks re-
quires a separate study. In this context it
should not be forgotten that at present
there is a significant expense involved in
terms of time and money merely by virtue
of the main manufacturer having to rework
the differently designed instruction hand-
books of sub-suppliers into a uniformly struc-
tured instruction handbook for the end pro-
duct. Harmonised European requirements
may lead to financial savings being made
by industry.
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5 Assessment ofthe specific instructionhandbook requirementscontained in the referencedocuments
The minimum information which must be
contained in manufacturers’ instruction
handbooks accompanying machinery is
conclusively set out in the EC Machinery
Directive. The type A standard EN 292,
“Safety of machinery; basic concepts,
general principles for design”, specifies
the requirements of the Machinery Direc-
tive and establishes guidelines according
to which the content of the “information for
use” section is to be drawn up in subordi-
nate standards. Basic requirements on
how standards in the area of machinery
are themselves to be designed are set out
in EN 414 “Safety of machinery – Rules
for the drafting and presentation of safety
standards”. DIN EN 414 in addition stipu-
lates that the “information for use/instruc-
tion handbook” section must be an obliga-
tory element to be contained in every tech-
nical safety standard. This section is the
only one in a standard in which from the
perspective of the standards committee the
topics which must be taken into account by
manufacturers/designers in drawing up in-
struction handbooks are listed in a product-
specific manner. In order to avoid repeti-
tion, reference is made to the general stipu-
lations of section 5.5 in EN 292−2.

There is a consistent standardization ap-
proach with respect to the drawing up of
the “information for use/instruction hand-
book” section in type C standards. From
the perspective of the author, however, a
supplementary, harmonised European stand-

ard relating to the drawing up of practise-
oriented instruction handbooks could be
useful. Along with the brochure entitled
“Sicherheitsgerechte Betriebsanleitungen”
(“Instruction Handbooks Conforming to
Safety Requirements”) (4), manufacturers in
Germany can at present only make use of
standards and guidelines presented in
chapter 4.4 of this study in designing the
content of instruction handbooks.

Conflicts which are occasionally
addressed, which could arise from the
content information in the standards section
on “information for use” and the respective
“user instructions” paragraphs in accident
prevention regulations, are not likely to
exist in product-specific standards which
are designed in conformity with the above-
stated basic safety standards EN 414
and EN 292. The reason for this is that
the obligation of employers to draw up
user instructions specifically addressing
workplace, work environment or work
processes expressly includes the require-
ment in accordance with chapter 3 of this
study that the information and data con-
tained in product-specific instruction hand-
books which are supplied by the manufac-
turers must also be taken into account.

The contradiction relating to the scope of
information which is supposed to be sup-
plied in a standard pertaining to the usage
of machinery mentioned in the first section
of “Resolution BTS 2 79/1993” (see chap-
ter 4.3 of this study) is difficult to under-
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stand. It lacks any explanation of whether
it relates to the previously described sup-
port for the “information for use” section in
machinery safety standards in accordance
with EN 414 and 292 or to regulations
on the usage of the machinery itself.

This contradiction could be based on the
following considerations: when drafting the
section „Instruction handbook“ in type C
standards, standards makers involved with
the area of the EC Machinery Directive

aim at supporting the essential require-
ments of Annex I of the Directive. This also
involves number 1.1.2 “ Principles for
safety integration” in connection with num-
ber 1.7.5 (a) of Annex I of the Directive
“All machinery must be accompanied by
instructions …” (on this see chapter 4.1.1
of this study).

The basic principles of number 1.1.2
which are relevant here state that:

 …

b) In selecting the most appropriate
methods, the manufacturer must apply
the following principles, in the order
given:

� eliminate or reduce risks as far as
possible (inherently safe machinery
design and construction

� take the necessary protection meas-
ures in relation to risks that cannot be
eliminated,

� inform users of the residual risks
due to any shortcomings of the protec-
tion measures adopted, indicate
whether any particular training is re-
quired and specify any need to pro-
vide personal protection equipment.

c) When designing and constructing
machinery, and when drafting the instruc-

tions, the manufacturer must envisage
not only the normal use of the machinery
but also uses which could reasonably be
expected.

The machinery must be designed to pre-
vent abnormal use if such use would en-
gender a risk. In other cases the instruc-
tions must draw the user’s attention to
ways – which experience has shown
might occur – in which the machinery
should not be used.

 …

e) When designing and constructing
machinery, the manufacturer must take
account of the constraints to which the
operator is subject as a result of the
necessary or foreseeable use of personal
protection equipment (such as footwear,
gloves, etc.) …

5 Assessment of
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The above-stated principles applying to the
integration of safety are then used to
derive the principle that the requirement to
concretely set out stipulations required of
the standards must also be expressed in
the “instruction handbook” section of stand-
ards. The “instruction handbook” section
should then, however, be concretely set out
in the form of well-formulated instructions
for users instead of providing information,
suggestions and data to manufacturers so
that they will be put in a position to sup-
port number 1.7.4. “instruction handbook”
of Annex I of the Directive. If “setting out
concretely” is understood to mean that the
use of the machinery is to be regulated in
the standard, a conflict is rightly seen to
exist – just as described in the BTS−2 reso-
lution mentioned above – between the EC
Machinery Directive (1) and the EC Frame-
work Directive (17) in connection with the
EC Work Equipment Usage Directive (2).
In this case an inadmissible overlapping
would be present with respect to the com-
petence of the directives under Article
100a including the harmonised standards
in support of these directives and directives
issued under 118a of the EC Treaty.

In order to escape from this apparent
dilemma, the BTS−2 resolution proposes to
the C standardization bodies that if need
be a special separate section on “informa-
tion for the safe use of machinery” (code of
safe practise) should be created and, for
example, appended to the standard as an

informative annex, being fully aware of
the fact that no mandate has been issued
for this.

The “information on the safe use of machin-
ery” contained in the recommended sec-
tion must therefore be understood to be a
direct instruction to users on the use of
machinery. In this context, it must be kept
in mind that the standard is aimed at manu-
facturers and not users. Instructions to users
in a standard would be spurious. Under
the EC Machinery Directive it is solely the
manufacturer which is required to make
available instructions on safe use to users.

For the sake of completeness, it should also
be mentioned that the intended “informa-
tion (instructions) for the safe use of machin-
ery” cannot be conclusive. Consequently
they could ultimately only reflect standard
statements. Manufacturers will in any case
have to include supplementary company
and product-specific statements in their par-
ticular instruction handbook. Here contra-
dictions between the views of the stand-
ards body and the information contained
in the instruction handbook of the manufac-
turer apparently cannot be ruled out.

In chapter 4.4the question was examined
as to whether manufacturers need addi-
tional aid at the standardization level to
comply with their comprehensive instruction
obligations in the drawing up of practise-
oriented instruction handbooks. In this
respect it has been well established, as
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experts are aware, that stipulations pur-
suant to the design in the drafting of instruc-
tion handbooks in EN 292−2 are kept
very concise. National and international
literature and guidelines which proceed
beyond these stipulations are available to
manufacturers, however. The question as
to whether a European standard on the
detailed drafting of instruction handbooks
appears to be necessary or not, requires
further consideration.
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6 The “instructionhandbook” sectionin select product standards
6.1 Purpose of the

“information for use/
instruction handbook”
section

The “information for use” section required
in every safety standard under EN 414
must make reference to section 5 of
EN 292−2 and contain additional product-
specific information.

Section 6.10 of EN 414 states that the
“information for use” section is the only
section in a safety standard in which data,
suggestions and information from the stand-
ards body relating to the use of the machin-
ery by users can be provided to manufac-
turers/designers. Harmonised standards
supporting the EC Machinery Directive do
not provide any latitude for issuing instruc-
tions to third parties and would stand in
contradiction to the regulatory area of the
Directive under Article 118a of the EC
Treaty and its national transposition and
subordinate national regulations, e.g. acci-
dent prevention regulations.

In order for the manufacturer to be able to
depict unambiguously the use of its machin-
ery (e.g. information on possible operating
conditions and foreseeable cases in which
improper use of machinery can take place)
in its instruction handbook for users, it
makes sense and is helpful – and is in fact
the task of the standards body – to compile
the necessary aid in the form of recommen-
dations in the “information for use” section

of the respective product standard. These
recommendations form the same precondi-
tions for all manufacturers on the drawing
up of instruction handbooks in order to
guarantee safe handling of machinery and
technical machinery systems to protect em-
ployees in the European economic area.

Manufacturers are the party that standards
are aimed at. In their capacity as users of
a type C standard, they must include the
product-specific information contained
therein, including general requirements set
out in section 5 of EN 292−1/2, in their
deliberations pursuant to the drawing up of
their product-specific instruction handbooks.

The obligation of manufacturers to inform
users thus includes all information in order
for them to be able to create the prereq-
uisites for the intended use of the machin-
ery. In order to avoid the unintended use
of the machinery, this therefore also in-
cludes information which may not be con-
tained in the respective “list of hazards”,
“technical safety requirements” and “infor-
mation for use” sections of the harmonised
machinery safety standard as the result of
a specific technical solution on the part of
a company which deviates from the stand-
ard, but which is absolutely necessary for
safe operation.

Ideas which the responsible standards com-
mittees have developed with regard to the
drafting of the “information for use” section
can be seen in the following excerpts from
examples.

6 The “instruction handbook” section
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6.2 Examples of insufficient
“instruction handbook”
sections in European
standards

Example 1

European draft standard
of CEN/TC 145:
prEN 12409:1996 „Rubber and plastics
machines – thermoforming machines –
safety requirements”

This document contains the technical safety
requirements for the design and construc-
tion of hot-forming machinery for foils and
plates of all types. A hot-forming machine
can be composed of one or more sub-

assemblies linked together. The following
sub-assemblies are addressed in this docu-
ment: foil-wrapping facility, plate feed,
material feed, transport facility, heating,
pre-heating, edge heating, forming station,
follow-up processing station, stacking sta-
tion, conveying station, residual foil wrap-
ping facility and foil-cutting facility.

This document does not apply to sub-assem-
blies which are placed in front of or be-
hind the heat-forming machinery if they
have their own controller and/or are sepa-
rate and/or have their own material feed.

Section 7, “Information for use”, states
(excerpts):

7.1 Minimum Marking 
on the Machine

 …

Machines shall carry instructions in ac-
cordance with 5.4 of EN 292−2. The
layout shall comply with this standard.

In addition warning signs shall be used
if any of the following hazards exist:

a) hot zones, the temperature of which
exceeds the values in EN 563, which
can not be protected against accidental
contact by appropriate protective dev-
ices; for example machine parts, hot
plates or sheet material.

b) residual risks which cannot be pro-
tected, due to technical reasons, by
means of fixed or movable guards.

 …

7.2 Instruction manual

 …

d) Instructions about the locations on the
machine where ventilation systems shall
be connected in order to avoid health
hazardous gases, fumes or dusts being
released.

6 The “instruction handbook” section
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The various safety suggestions contained in
section 7.1 of this standard are correct.

The explanations pursuant to h) of section
7.2., however, are incomprehensible.
These explanations lack the necessary clar-
ity in demarcating responsibilities of the
manufacturer and the user with respect to
unintended use. The substance matter
which is addressed should principally be
the object of corresponding requirements in
the “safety requirements and/or measures”
section of this standard. Instead of this,
section 5.2.5.4., among other things, con-
tains the following entreaty: “If necessary,
reference must be made in the instruction
handbook to the availability of a suitable
fire-fighting facility”.

Under number 1.5.6 of Annex I of the EC
Machinery Directive, fire hazards must
be avoided – notwithstanding the highly
flammable or non-flammable processing
materials which are the subject. Only
when the technical measures stipulated in
the standard do not allow a sufficient reduc-
tion in the residual risk must users be in-

formed of such residual risks in conformity
with letter e). Under this condition, then,
possible example solutions should be
presented in the standard on how un-
avoidable residual risks could be con-
fronted most effectively taking into account
the various processing conditions and
materials.
This important suggestion – in accordance
with section 5.5 of EN 292−2 (see chap-
ter 4.2.4 of this study) – is lacking in the
standard. It is an element of the iterative
process, which should be an integral part
of the “list of hazards”, “safety require-
ments and/or measures” and “information
for use” sections, which are sensibly co-
ordinated with one another. Users are of
course responsible for the implementation
of the measures to eliminate or reduce re-
sidual risks under tables 1 and 2 in chap-
ter 4.2.2 of this study recommended in
the standard.

Reading letter h) in section 7.2 as a whole
creates the overall impression that sugges-
tions made there to the effect that “a sui-

e) Instructions about residual risks, if
these cannot be excluded, despite protec-
tion measures taken.

 …

h) Instructions about fire protection meas-
ures required within heating equipment.
Instruction that, if flammable materials
are to be processed, for example nitro-
cellulose, a suitable extinguishing system
shall be installed.
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table extinguishing system shall be in-
stalled if flammable materials are to be
processed“ are meant to compensate for
deficiencies in design, the reason being
that extinguishing systems are part of the
machine. It is not allowed for manufac-
turers’ obligations to be shifted to users to
compensate for technical deficits in safety
(see number 5.1.2 in chapter 4.2.2 of this
study). If the standard is revised and up-
dated at a later point in time, the stand-
ardization section 7.2 under discussion
here should receive clarification pursuant
hereto in connection with the correspond-
ing sections 4.5 “burning hazard” and
5.2.5 “preventionary measures” of this
standard.

Letter d) in section 7.2 of this standard, on
the other hand, stands in conformity with
the requirements of number 1.5.13 of
section I of the EC Machinery Directive.
Accordingly, although hazards resulting
from the emission of gases, dust, etc. must
basically be avoided, the proper technical

air-ventilation facilities in buildings can also
be provided by users. Manufacturers must
equip the machinery in such a manner so
that the stated substances can be cap-
tured, and/or removed with a ventilation
system, however.

Example 2

European draft standard 
of CEN/TC 168:
prEN 12195:1997 „Load restraint
assemblies – Safety; 
Part 3: Lashing chains”

Lashing chains serve the purpose of de-
fined strapping (lashing) loads on road ve-
hicles. The route the standards body opted
for to achieve this goal, including the infor-
mation provided in the “information for
use” section in order to guarantee “safe”
transport, is presented below. To do this,
those passages from the draft standard
which would appear to be of importance
here are quoted verbatim:

0 Introduction

 …
The extent to which hazards are covered
is indicated in the scope of this stand-
ard. In addition lashing chains for secur-
ing of loads on vehicles should comply
as appropriate with EN 292 for hazards
which are not covered by this Standard.

1 Scope

This Part of EN 12195 specifies safety
requirements for round steel link chains
of grade 8 or T, type T for multipurpose
use and lashing combinations with chain
for the safe surface transport of goods
on vehicles, e.g. trucks and trailers

6 The “instruction handbook” section
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either on roads, on RO/RO-ships or by
rail and/or combinations thereof.
 …

7 Instructions for use

Instructions for use shall accompany
each set of lashing chains or each lash-
ing chain equipment and shall be in ac-
cordance with the relevant clauses of
Annex B.

Annex B (normative)
Instructions
for use and care of
lashing chains

B.1 In selecting and specifying lashing
chain equipment, consideration shall be
given to the required lashing capacity,
taking into account the mode of use and
the nature of the load to be secured. The
size, shape and weight of the load, to-
gether with the intended method of use,
transport environment and the nature of
the load will affect the correct selection.

Lashing chains with a pitch in between
3d and 6d, designed for timber trans-
port only, are not allowed to be used in
general service.

B.2 The selected lashing chains shall
both be strong enough and of the correct
length for the mode of use. Always fol-
low good lashing practices: plan the

fitting and removal operations before
starting a journey. Remove lifting equip-
ment before lashing the load. Keep in
mind that during longer journeys parts of
the load may have to be unloaded.
Calculate the number of chain lashings
according to prEN 12195−1.

B.3 Due to different behaviour and elon-
gation under load conditions, different
lashing systems (e.g. lashing chain, web
lashing made of man made fibre) shall
not be used to lash the same load. Con-
sideration shall also be given to ancillary
components and lashing devices in the
lashing, which shall be compatible with
the lashing chain.

B.4 Use the lashing chain in accord-
ance with the supplier’s instructions (this
information will be formulated by the sup-
plier).

B.5 Release of the lashing: Care shall
be taken that the stability of the load is in-
dependent of the lashing chain and that
the release of the lashing chain shall not
cause the load to fall off the vehicle, thus
endangering the personnel. If necessary,
attach lifting equipment for further trans-
port to the load before releasing the ten-
sioning device in order to prevent ac-
cidental falling.

B.6 Before attempting unloading the lash-
ing chains have to be released such that
the load is unhampered.
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B.7 During loading and unloading atten-
tion has to be paid to low overhead
power lines.

B.8 Lashing chains shall be taken out of
service or returned to the manufacturer
for repair if they show any signs of dam-
age. The following are considered to be
signs of damage:

� for chains (to be rejected): superficial
fissures, elongation exceeding 3 %,
wear exceeding 10 % of the nominal
diameter, visible deformations.

� for connecting components and ten-
sioning devices: deformations, splits,
pronounced signs of wear, signs of
corrosion.

Repairs shall only be made under the re-
sponsibility of the manufacturer. Only
lashing chains bearing identification tags
shall be repaired. Following repair, the
manufacturer shall guarantee that the
original performance of the device is
maintained.

B.9 Take care that the lashing chain is
not damaged by sharp edges of the
load on which it is used.

B.10 Lashing chains and any connect-
ing components attached shall be the
subject of frequent regular inspection, in
addition to the initial thorough examina-

tion by a competent person: withdraw
them from service in case of doubt.

B.11 Use only legibly marked and
labelled lashing chains.

B.12 Lashing chains shall not be over-
loaded: Use only one hand to apply the
maximum hand force of 50 daN. Do not
use mechanical aid such as levers, bars
etc. unless they are specially designed to
be used with the tensioning device.

B.13 Lashing chains shall never be used
when knotted, or connected with pin or
screws.

B.14 Prevent damage to tags by keep-
ing them away from the corners of the
load and, if possible, from the load.

B.15 Protect the lashing chain and the
edges of the load against abrasion and
damage using protective sleeves and/or
corner protectors.

B.16 Before unloading, if necessary, ice
coatings shall be removed and attention
shall be paid to the spillage of danger-
ous goods.

B.17 Information and warnings on re-
sidual risks, as described in 5.5 of
EN 292−1:1991.

B.18 Particular information on the in-
dividual type of lashing chain or lashing
chain equipment and its intended use.”

6 The “instruction handbook” section
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It is unusual that, unlike the suggestions
made in EN 414 mentioned above, there
is no concrete information with reference to
EN 292−2 in the section “information for
use” which the manufacturer should pay at-
tention to in the operating manual he
draws up. This reference is even necessary
if some requirements in EN 292−2 do not
apply to lashing chains. Instead of this,
manufacturers in their capacity as users of
this standard are informed that the informa-
tion for use to be compiled by them shall
conform to the relevant statements made in
Annex B (see sentence 1 in number 7).

The visible intention of the standards body
with respect to this standardization project
is to achieve a comprehensively safe trans-
port of freight. To do this, first of all the
specific hazards – which persons may be
subjected to when dealing with the lashing
chains – are identified and the correspond-
ing technical safety requirements stipulated
for lashing chains. Secondly codes of be-
haviour for handling lashing chains are con-
clusively regulated. These are contained in
the normative Annex B with well-formu-
lated instructions for users.

The scope is also based on a perspective
on standards which asserts that standardiz-
ation could also address those hazards
which could be caused by lashing chains
which are not sufficiently dimensioned in
terms of technical safety in addition to
those hazards which could arise through
improper handling of the lashing chains.

There it is stated in sentence 1that this
standard stipulates requirements for lashing
chains to ensure the safe surface trans-
port of goods on vehicles. Here there is a
failure to recognise that the standard can
not make this claim.

The task of the standard is primarily to stipu-
late technical safety requirements for lash-
ing chains to secure (strap) goods on
vehicles and not stipulate requirements on
the safe transport of goods. If necessary,
information and suggestions are to be pro-
vided to manufacturers in the “information
for use” section on which specific aspects
of handling they must include in their in-
struction handbooks in order to ensure that
users use the lashing chains properly as
intended by the manufacturer taking into
account foreseeable unintended use (e.g.
using lashing chains as lifting slings or
tying them in knots or tying lashing chains
to bolts and screws).

As a whole, it is apparent that some instruc-
tions in Annex B go beyond the scope of
the standard. For example, under EN 414
solely designers/manufacturers are obli-
gated to provide information on uninten-
ded use, as only they can evaluate and
assess possible hazards and risks in the
use of lashing chains, and not suppliers, as
indirectly emanates from (B.4). Suppliers
will as a rule not be able to do this. In this
respect, the existing instructions to users in
(B.4) are also questionable with respect to
the aptitude of the addressee. It should be
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kept in mind that retailers and suppliers in
this capacity are not the parties addressed
by standards unless they claim to be such,
in which case they would be subject to all
the obligations of a manufacturer.

Aspects relating to unloading such as
“attention must be paid to low overhead
power lines” (B.7) or “if necessary, ice
coatings shall be removed and attention
shall be paid to the spillage of dangerous
goods” (B.16), go beyond the scope of
the standard and cannot be assigned to
the actual handling with lashing chains,
e.g. in connection with a foreseeable un-
intended use. Avoiding workplace-related
hazards when loading and unloading is
the sole responsibility of employers under
§ 3of the German Work Equipment Usage
Ordinance. Only employers can analyse
and assess the additional risks mentioned
above and issue appropriate instructions
(user instructions) for their employees, and
not the standards body or the manufac-
turers of lashing chains.

Notwithstanding the spurious instructions in
standards addressing users, it is in addition
apparent that manufacturers – if they
strictly adhere to the stipulations of sec-
tion 7 of this standard on the implementa-
tion of Annex B in their instruction hand-
books – may controvert EN 292, the
reason being that the instructions contained
in Annex B may not be complete. This
means: It is the sole responsibility of manu-
facturers to pass on the necessary informa-

tion to users in the instruction handbook.
Under the stipulations of section 5 of
EN 292−2, “accompanying documents (in
particular instruction handbooks)”, manufac-
turers are required to describe the purpose
and the safe use of lashing chains in a
comprehensive manner in the instruction
handbook. This principle reference is to be
found in the introduction to the standard.

In the event of a conflict, manufacturers will
therefore not be able to claim that they
have exclusively followed the stipulations
of the standard. It is therefore not advis-
able to create the impression that the “infor-
mation and data” presented in the “informa-
tion for use” section of a standard is conclu-
sive, as is emphasised in sentence 1 of
number 7.

Example 3

European Standard of CEN/TC 149:
EN 528:1996 “Rail dependent storage
and retrieval equipment; Safety”

This document applies to all kinds of equip-
ment which is on rails within, and outside
of, shelf aisles. The equipment includes
jacking facilities and may contain side
thrusts in order to load or retrieve stored
units and/or long goods such as bar
stock. The equipment can be controlled
manually or completely automatically. The
standard covers specific hazards which
may arise during the setting up, commis-
sioning, inspection, operation, main-
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tenance and dismantling of equipment and
facilities.

The “information for use” section contains
the following:

10 Information for use

10.1 Instruction handbook

An instruction handbook shall be sup-
plied by the manufacturer including at
least the following information:

10.1.1 Operation and use

All necessary information for the safe
operation and use of the machine and
its associated equipment, including
requirements and limitations of the
specified load, in accordance with 10.3

10.1.2 Maintenance,
repair and fault-finding

Information for safe maintenance, repair
and fault-finding of the machine and its
associated equipment, in accordance
with 10.4.

10.2 Minimum markings

 … 

10.3 Conditions
for the safe operation
of equipment

In order to ensure the proper and safe
operation of the machine and if neces-
sary of special devices, the manufacturer
shall state in the instruction handbook
that the operating requirements stated
therein shall be complied with by the
user. At least the following operating re-
quirements shall be included:

10.3.1 A storage and retrieval machine
shall be used only for the purpose for
which it was originally intended.

10.3.2 A storage and retrieval ma-
chine shall only be driven by suitable
and reliable persons, of at least
18 years of age, who have been
trained and expressly charged in writ-
ing with driving the machine by the
user or his authorised representative.
This minimum age requirement does
not apply when the person is super-
vised during training.

10.3.3 The number of persons permitted
to travel on the machine shall not exceed
the maximum number specified by the
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manufacturer on the identification plate.
It is not permitted for unauthorised per-
sons to travel on the machine.

10.3.4 An on-board operator shall, at
least once per day, ascertain proper
functioning of brakes, limit switches and
warning devices. If any of these device
is not functioning properly or in the event
of either obviously hazardous defects the
machine shall not be used until the de-
fects are rectified.

If similar defects occur during operation,
the operation shall be discontinued imme-
diately. All faults shall be notified immedi-
ately and the nature of the fault recorded
in a fault book or similar.

10.3.5 Before travelling down a racking
aisle, the operator shall make certain
that nobody is in the aisle and the aisle
is free from obstacles.

10.3.6 It is not permitted for un-
authorised persons to enter the racking
aisle and its approach areas nor for per-
sons to use it for access to other areas.

Entry to these zones shall be restricted to
specially authorised persons who have
been properly informed on and use meas-
ures provided for their safety.

Each person entering a machine operat-
ing area through an open door shall en-
sure that the main isolator remains discon-

nected by means of a personal locking
device such as a padlock or an equiv-
alent device.

10.3.7 Where work can take place in
an area adjacent to a machine operat-
ing area, a “permit to work system”
shall be used to control any access into
the feed lanes. The “permit to work sys-
tem” shall ensure the following:

a) Only persons authorised by name in
writing to perform specific tasks are per-
mitted to work in the area.

b) Authorization shall only be given to
such persons after they have been
given the appropriate and relevant
training.

c) Such training shall ensure that per-
sons understand the following:

� the nature of the hazards which can
arise if the machine operating area
beyond the picking face is entered.

� the precautions to be taken to avoid
such hazards.

� the separate and additional proce-
dures to be followed if it is necessary
to enter the machine operating area.

10.3.8 Safety devices for the machine
and the machine operating area shall
not be rendered inoperable or misused.

6 The “instruction handbook” section
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10.3.9 The maximum permissible load-
ing of the machine shall not be
exceeded.

10.3.10 The load shall be arranged on
the load handling device so that it is not
possible for it to move about or to drop
off during normal operation. Arrange-
ment of the load shall ensure that no part
of it extends beyond the extremities of
the load profile.

10.3.11 Goods shall be stored in the
racking in such a way that they do not
project into the machine travel area.

10.3.12 On manually controlled ma-
chines the operator, when leaving the
machine, shall prevent it being used
without authorisation by removing the
key from the key-operated switch.

10.3.13 In the case of fully automatic
installations, only one key (or set of keys)
shall be available for use.

10.3.14 In normal operation the opera-
tor shall only enter or leave the driving
position when the machine is in the posi-
tion provided for this purpose.

10.3.15 In case of emergency all per-
sonnel shall leave the machine immedi-
ately using the escape facilities pro-
vided.

10.3.16 Persons authorised to use the
machine shall practice during initial train-
ing and periodically at least once a year
including emergency procedures using
the escape routes.

10.3.17 Faulty or improperly formed
unit loads and defective load accesso-
ries shall not be handled.

10.3.18 Personnel shall leave the ma-
chine only where and when it is safe to
do so.

10.3.19 No person is permitted on the
load handling device unless it is
specially designed and intended for that
purpose.

10.3.20 The user shall ensure that all
tests required are carried out at the
specified intervals.

All faults and defects discovered shall be
remedied within the specified time.

10.4 Maintenance,
inspection and testing

In order to ensure proper and safe main-
tenance and to ensure inspection and
testing of the machine and if necessary
special devices, the manufacturer shall
state in the instruction handbook that the
information on maintenance, inspection
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and testing contained therein shall be
complied with by the user. Here appli-
cable, the information shall include, but
not be limited to, the following:

10.4.1 Maintenance

10.4.1.1 Maintenance work shall be
carried out at regular intervals in accord-
ance with the manufacturer’s documenta-
tion. Existing regulations and safety re-
quirements shall be observed.

10.4.1.2 Maintenance shall be carried
out safely and so as to ensure safe
functioning of the machine between main-
tenance intervals.

10.4.1.3 Maintenance shall be carried
out by suitable staff who are fully ac-
quainted with the machine and ware-
house equipment. This standard, the
manufacturer’s instructions and valid
general safety requirements shall be
observed.

10.4.1.4 Maintenance records shall be
kept.

10.4.1.5 Before maintenance work com-
mences, the main isolator shall be
switched off and locked (see 5.6.1 and
5.6.2). The key shall be kept in a safe
place.

10.4.1.6 If for such work it is necessary
to switch on the electric power to move

the machine, appropriate measures shall
be taken to avoid hazards to persons
(see 5.8.5).

10.4.1.7 Work shall be carried out
from safe positions. If it is not possible to
perform work from such positions staff
shall be protected by other temporary
measures.

10.4.1.8 Defects or damage which are
found during maintenance work shall be
corrected immediately or reported for re-
pair. In the event of an obvious hazard
for the operator or the machine, the
equipment shall be stopped immedi-
ately; the machine shall not be started
again before the defect has been re-
paired.

10.4.1.9 In the case of two or more
machines running on one rail, it shall be
ensured that the staff performing the
work are not exposed to any danger
from the other machine(s) still in opera-
tion. Where possible the machine to be
serviced shall be moved to a separate
secure area. If the machine cannot be
moved, procedures shall be imple-
mented to protect the personnel working
on this machine from the operating ma-
chine (see 5.8.5).

10.4.1.10 When any of the safety dev-
ices specified in 5.2.6, 5.3.3, 5.3.4,
5.4.1.2 and 5.4.3 c) has been acti-
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vated, provision shall be made to ensure
that the cause of the activation has been
rectified and the safety device has been
correctly reinstated before normal opera-
tion is resumed. These provisions (e.g. a
safe system of work) shall be arranged
so as to prevent unauthorised operation.

10.4.2 Periodic inspection and testing

10.4.2.1 Machines shall be inspected
as to the operational safety in accord-
ance with the instruction handbook but
at least once a year. This periodic inspec-
tion shall be carried out by persons
authorised for this duty in accordance
with national regulations.

The periodic inspection shall include a
visual inspection, a functional test at
rated load and additional load (e.g.
operator) of the condition of structural
components and the machine, a verifica-
tion of completeness and the correct
functioning of all safety devices. The
functioning of the overspeed governor
shall be tested by manual triggering. This
may be done with the safety gear un-
coupled.

10.4.2.2 Machines shall also be in-
spected after major repairs (e.g. repairs
on structural components by welding)
and conversion work. The extent of test-

ing required is determined by the extent
of repair or conversion work to be done.

10.4.2.3 Written records shall be kept
of the results of all inspections. These re-
cords shall contain the findings of the
first and of the subsequent periodic in-
spections together with those of tests
after major repair and conversion work
and, if applicable, certificates of type
approval and of testing done during man-
ufacturing.

The records shall include the information
in 9.3 except that the name and signa-
ture shall be of both the authorised per-
son and the responsible user of the
equipment.

10.4.2.4 The date of the next inspec-
tion shall be displayed in a clearly vis-
ible manner in the operator’s position. In
the case of a machine without an opera-
tor’s position the inspection date must be
displayed in a clearly visible place.

10.4.2.5 Safety components that are de-
signed with a limited service life shall be
examined by a competent person at the
end of the period fixed by the manufac-
turer to determine the effects of wear
and tear on the continued safe use of the
machine. Depending on the result of this
examination, the components shall be
assessed for continued use, repair or re-
placement.
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The “information for use” section manda-
torily required in a safety standard under
EN 414 is lacking in EN 528. What con-
tent should be contained in the “user instruc-
tions” sub-section emanates from EN 292−
2 (see chapter 4.2.2 of this study). Con-
trary to these stipulations, the standards
body has decided to include a normative
section entitled “Information for use” in the
standard. The information required under
EN 292−2, e.g. on transport, installation
and assembly along with information on
the machinery itself (e.g. assessories), is
lacking. Issues relating to installation are
addressed in a separate section 8.

The following excerpts from section 10,
“Information for use”, therefore essentially
contain statements on the topics of opera-
tion, maintenance and disruption.

The required reference to EN 292−2 is
lacking in section 10.1 as a result of that
stated above. It is stipulated in sections
10.1.1 “Operation and use” and 10.1.2
“Maintenance, repair and fault-finding”
that all necessary information must be in
accordance with sections 10.3, “Condi-
tions for the safe operation of equipment”,
and 10.4, “Maintenance, inspection and
testing”. These sections, however, do not
contain any information and data conform-
ing with section 5.5.1 of EN 292−2 –
rather, inadmissible instructions are issued
to users. These are in part spurious and
imprecise (e.g. 10.3.1, sentence 1 in
10.4.2.1), go beyond the scope of this

standard (e.g. 10.3.7) or fall under the
scope of the Directive under Article 118a
of the EC Treaty or its national transposi-
tion and subsequent national regulations
(e.g. 10.3.2, 10.3.4).

A host of terms for persons who can
scarcely be distinguished from one another
are used throughout the entire section 10
of this standard (operator, authorized
persons, user or his authorized repre-
sentative, persons authorized by name
in writing, all personnel, persons
authorized to use, personnel, staff, user,
suitable staff, persons authorized for this
duty in accordance with national regula-
tions, responsible user of the equipment),
which as a whole does not contribute to
the clarity of these statements.

In part the instructions provided are
completely inaccurate, such as, e.g.,
sentence 2 in 10.4.2.1: It is not the stand-
ards body, but rather manufacturers, who
specify in their instruction handbooks
which tests are to be conducted in detail
on the storage-retrieval equipment de-
signed by them and which knowledge in-
spectors should possess. Regardless of
the specific manufacturers’ requirements
in the instruction handbook which are
directed at users, more far-reaching inspec-
tion regulations may be contained in acci-
dent prevention regulations – as legally
binding requirements for companies and
operators of this storage-retrieval equip-
ment – if this appears necessary from the
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perspective of accident insurance institu-
tions including more far-reaching considera-
tions relating to the specific company. Point-
ing this out is not the task of this standard
and does not provide any advantage for
manufacturers in their capacity as the par-
ties addressed by the standard.

The instruction contained in sentence 2 of
number 10.4.1.3 completely fails to
address the subject matter, as it is the task
of the manufacturer to point out possible
risks involved in the maintenance and if
need be the required qualifications of
those responsible for the maintenance. The
information in the instruction handbook in
and of itself should be sufficiently informa-
tive so that operators do not have to resort
to “foreign” machinery safety standards
with supplementary reference to additional
standards which also apply in order to per-
form their maintenance work. This would
be a skewed development. The reference
contained in 10.4.1.3 to the fact that this
standard and valid general safety require-
ments shall be observed is meaningless,
reveals the inadequacy of the instruction
handbook/maintenance handbook pre-
sented and, moreover, stands in contradic-
tion to section 5.5.1 of EN 292−2.

“Periodic inspections” are called for in
number 10.4.2. Such inspection obliga-
tions in standards under the EC Machinery
Directive, which lie outside the visual and
functional inspections (15, 22) of work
equipment only allowed with regard to

first commissioning, are not covered by
the application area of the Directive – dis-
tribution and commissioning (23) – and
as a consequence must be deemed to be
restrictions on trade. The need to prepare
standards in support of number 1.7.4
„Instruction handbooks“ of Annex I of the
EC Machinery Directive does thus not in-
clude periodic inspections. According to
number 1.3.2 of Annex I the manufacturer
must, however, state the type and intervals
of inspection and maintenance work rele-
vant to safety. These must be set out in
concrete terms solely in product-specific
standards.

Independently of the above-stated instruc-
tion obligations pursuant to maintenance,
which may be set out concretely in stand-
ards, users and operators are obligated
under article 4, section 2 of the Use of
Work Equipment Directive (89/655/EEC)
and § 4, section 4 of the German Work
Equipment Usage Ordinance respectively
to take the required precautions to ensure
that the work equipment conforms to the re-
quired protective level throughout its entire
usage life. In order to meet this obligation,
employers integrate the pertinent data in
the instruction handbook of the manufac-
turer in the operating maintenance meas-
ures which are to be carried out.

Periodic inspections of machinery or sys-
tems requiring inspection or monitoring are
subject to the national regulations. These
special operator obligations are con-
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tained, e.g., in article 4a “Inspection of
work equipment” of Directive 95/63/EC
(21) (which has not yet been transposed
into national legislation) pursuant to an
amendment of Work Equipment Directive
89/655/EEC and in subordinate national
regulations, e.g. in statutory regulations
and accident prevention regulations. Peri-
odic inspections as a regulatory subject in
standards under “100a directives” are
thus in the wrong place.

As a whole it should be kept in mind that
the content and outline of the “information
for use” section does not conform to the
stipulations of EN 292−2. The VDI Guide-
line 2620 “Guidelines for the compilation
of an instruction handbook for continuous
transporters” (16) meets the requirements
made of instruction handbooks much more
effectively in this context by stipulating a
respective outline with detailed information
analogous to EN 292−2.

Example 4

European standard of CEN/TC 186:
EN 746 “Industrial Thermoprocessing
equipments”

The 746 series of standards consists of a
total of 8 particular standards. General
and generic regulations are contained in
parts 1 to 3. Parts 4 to 8 are devoted to
thermoprocessing equipments.

Part 1: Common safety requirements for in-
dustrial thermoprocessing equipment;
EN 746−1: 1997“

Part 2: „Safety requirements for combustion
and fuel handling systems; EN 746−2:
1997“

Part 3: „Safety requirements for the genera-
tion and use of atmospheres gases;
EN 746−3: 1997“

Part 4: „Particular safety requirements for
hot dip galvanising thermoprocessing
equipment; prEN746−4: 1994“

Part 5: „Special safety requirements for salt
bath thermoprocessing equipment;
prEN 746−5: 1994“

Part 6: „Particular safety requirements for
liquid phase treatment thermoprocessing
equipment; prEN 746−6: 1994“

Part 7: „Special safety requirements for
vacuum thermoprocessing equipment;
prEN 746−7: 1994“

Part 8: „Particular safety requirements for
quenching equipment; prEN 746−8:
1994“

In the standards of the 746 series, the
„information for use” section is incorrectly
used, contravening the above-mentioned
stipulation in EN 292−2 to direct compre-
hensive instructions to users of the plant
themselves. For this purpose general state-
ments are first of all made in part 1, to

6 The “instruction handbook” section
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which subsequent parts’ instruction hand-
books together with their respective plant-
specific amendments make reference. This
will be clearly shown in the following cit-
ing part 1 in connection, e.g., with part 6.

EN 746−1

The document specifies common safety re-
quirements for industrial thermoprocessing
equipment (for example industrial furnaces
and industrial heating equipment), which
meets the definition for machinery given in
EN 292−1. The document is applicable to
industrial thermoprocessing equipment for

use in fields such as metallurgical and
metal working plant, glass making plant,
ceramic manufacturing plant, cement,
lime and gypsum manufacturing plant,
chemical plant, waste incineration equip-
ment, heated by gaseous, liquid, solid or
mixed fuels or by electricity. The document
is not applicable to blast furnaces, con-
verters (in steel plants), boilers, welding
machines or food processing equipment.

The comprehensive instructions for manu-
facturers and users in the “instruction hand-
book” section in this standard are of a multi-
farious nature:

6 Information for use

6.1 General

6.1.1 The information for use handbook
shall make reference to the following:

� The foreseeable use for which the
equipment has been designed;

� That the equipment has been de-
signed for use by trained operators
or supervisors.

The information for use handbook shall
draw the user’s attention to hazards that
experience has shown can occur.

Additional specific requirements shall be
given if the equipment is designed to

operate in potentially explosive atmos-
pheres.

6.1.2 The format and content of the infor-
mation for use handbook shall comply
with clause 5 of EN 292−2:1991.

6.2 Marking

 …

6.3 Technical Data,
Installation and Commissioning

Technical data, installation and commis-
sioning instructions shall be provided
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and shall contain at least the following
information:

6.3.1  …

6.3.2 The flooring around the equip-
ment shall be non-combustible (class of
reaction 0);

NOTE: 
See Annex F of prEN 1539:1955 for
further information.

6.3.3 The accidental leakage of molten
materials or dangerous liquids should
be prevented or contained by tanks or
collecting pits in case of emergency
situations.

Means should be provided for the collec-
tion and removal of such discharges.

Storage and use of flammable materials
in the vicinity of the equipment is pro-
hibited.

6.3.4  …

6.3.5 During installation and demolition
operations, technical means and in-
dividual protection shall be provided to
ensure the safety of persons, property
and the environment.

6.3.6 The user shall ascertain that the
room or location intended to hold the
equipment and the means required for
construction and installation comply with

the safety requirements of this part of this
standard. Adequate ventilation shall be
provided.

If necessary, the building containing the
equipment or the equipment itself, if par-
tially or completely located in the open
air, shall be protected from atmospheric
electrical discharges (i.e. lightning).

 …

6.3.9 If shut-down resulting from a
failure of electrical supply is dangerous,
the user should provide in the equipment
either a preferential supply system or a
stand-by supply system or install equip-
ment with automatic start-up and opera-
tion.

If appropriate, automatic admission of
inert gas to the equipment should be
adopted by the user in the event of a
power failure to pressurise and/or purge
the equipment.

6.3.10 If applicable the manufacturer
and the user should agree on the date
and conditions for the start-up and for
the acceptance testing of the equipment
in accordance with the stated conditions
for the use. It is recommended that,
prior to start-up, a test report should be
drawn up countersigned by both parties.

An example of a suitable test report is
given in Annex B.

6 The “instruction handbook” section
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Supervision of commissioning until
hand-over of the equipment shall be the
responsibility of the manufacturer in the
absence of any other special docu-
mented agreement.

When delivery, commissioning and test-
ing have been carried out and the user
has accepted the equipment, responsi-
bility passes to the user unless any
other special agreements have been
made.

6.4 Instruction Handbook (Operation)

The manufacturer shall supply an operat-
ing instructions manual covering the de-
scription of the equipment, the heating
system and all auxiliary systems. These
instructions accompanied by diagrams,
drawings and leaflets when applicable,
shall contain at least the following
details:

� data plate information;

� type of equipment;

� heating and fuel, burner, electrical
installations;

� air borne noise emission (see
prEN 1547);

� safety and regulating devices;

� starting, operating and shut-down
arrangements;

� when possible, action to be taken in
the event of faults or irregularities and
abnormal operation;
NOTE: When it is not possible to
include such information in the instruc-
tion handbook then such actions
should be recorded in a special
hazard prevention user instruction
manual.

� use limitation;

� instructions for preventing hazardous
conditions by suitable user training
and control;

� details of necessary emergency
escape routes;

� consideration of the effect of equip-
ment failure and instructions to pre-
vent it through appropriate main-
tenance, training, service life of com-
ponents;

� personal protection requirements for
special workstations, if applicable.

The manual shall include at least the
following:

 …

6.4.8 Information that the instruction
handbook should be updated by the
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user where modifications are made by
the user after the original installation

6.4.9 …

6.4.10 Instruction that the equipment
shall be started and stopped in accord-
ance with the manufacturer’s written in-
structions.

6.4.11  …

6.4.12 Instruction that the efficient
operation of safety and control equip-
ment shall be the responsibility of
competent personnel, who shall be
instructed to inform the supervisor of
any hazards or faults which arise
during the operation of the equipment.

 …

6.4.15 Instruction that where it is not
possible to avoid contact with hot ele-
ments, suitable protective clothing shall
be used. This also applies where hot
gases and vapours can exhaust, to hot
workpieces during charging/discharg-
ing or where hot parts or fluids can be
ejected (see also ISO 7243). Advice
on medication to counter dehydration,
etc. shall be given, if applicable.
Troublesome and harmful draughts
shall be avoided. The thermal stress
and physiological effects of wearing
specified protective clothing shall be
considered.

6.4.16  …

6.4.17 Instruction that electromagnetic
fields, marked as such, shall not be
entered by persons having heart pace
makers or metallic implants or who are
wearing metallic rings, bracelets etc.

 …

6.5 Instruction Handbook
(Maintenance)

 …

6.5.5 The safety, regulating and measur-
ing devices shall be subject to periodic
inspection and if necessary, adjusted,
serviced or replaced to ensure their con-
tinued efficient operation and suitability
for service. In particular the calibration
of the devices and their efficiencies shall
be checked by means of periodical test
operations at frequencies detailed by the
manufacturer. Such checks shall also be
carried out after modifications or main-
tenance of the equipment. The results
should be recorded.

6.5.6 A periodic inspection and main-
tenance programme, carried out at the
frequency detailed by the manufacturer,
shall be established to verify that the
equipment continues to perform correctly
for thermal, electrical and mechanical

6 The “instruction handbook” section
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performance conditions as well as for
proper functioning of any components.

6.5.7 The periodic inspection and main-
tenance programmes shall be performed
by competent and trained persons.

If, during one of these inspections, a
faulty or ineffective safety device is dis-
covered, then the equipment shall be
made safe or be shut down until the
proper functioning of the safety device
has been restored or the safety device
has been replaced or serviced (see also
6.5.4).

6.5.8 Essential maintenance operations
carried out in hazardous areas such as

� working in gas-danger areas;

� working on or in gas pipes;

� welding in confined spaces;

� cleaning waste gas systems;

� working in access channels or con-
fined spaces

shall be carried out by competent and
trained persons who fully understand
the risks involved. In such case a sec-
ond person shall be present and they
shall maintain close communication
during the operation concerned.

Essential maintenance operations
carried out in hazardous areas shall

be authorised and performed in
accordance with a PERMIT-TO-WORK
Certificate. A typical PERMIT-TO-WORK
certificate is shown in Annex C.

 …

6.5.13 The maintenance of vent system
and their detecting instruments (if appli-
cable) shall be carried out together with
periodic sampling of the working environ-
ment (if applicable). Adequate room air
changes shall be provided.

The manufacturer shall specify any dev-
ices or instruments to be provided by the
user which are considered necessary to
detect and warn of hazardous en-
vironmental conditions.

NOTE: The user is responsible for
operations which involve dismantling,
the taking down of parts for major re-
pairs or modifications, repairing the fur-
nace walls, demolition and the complete
removal of the equipment to ensure the
safety of by-standers and the environ-
ment.

When major works are involved a super-
visor should be responsible for coordi-
nating the work of the persons carrying
out the contract to ensure the safety of
all personnel in the area. The work
should be programmed if applicable.
…
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Instructions for manufacturers and users are
grouped according to their different weight-
ing into the following:
� Civil-law contractual and usage condi-

tions are recommended for the transfer
of the plant from the manufacturer to
the operator (e.g. 6.3.10),

� recommendations are issued to users
which are solely the domain of manu-
facturers in their instruction handbook
in accordance with their specific plant
(e.g. 6.3.9),

� obligations are aimed at users which
are spurious due to the principle that
standards are addressed at manufac-
turers (e.g. 6.3.6, last paragraph in
6.5.8, note in 6.5.13),

� entreaties are issued to instruct person-
nel which are sufficiently regulated in
the occupational health and safety
directives issued under Article 118a of
the EC Treaty and fall exclusively in the
domain of the employer’s right to issue
regulations (e.g. 6.4.10 to 6.4.17),

� questionable information (see 6.4.8)
is addressed by the standards body to
manufacturers: “The instruction hand-
book should be updated by the user
where modifications are made by the
user after the original installation.” No
statements are made as to the nature
of the changes (significant or insignifi-
cant). Here conflicts may be built-in – in
accordance with article 8, section 6
of the EC Machinery Directive or § 3,
section 4 of the Machinery Ordinance.

EN 746−6

This part of EN 746 gives the specific
hazards that shall be provided by the manu-
facturer of equipment for liquid phase treat-
ment whether it is used as an independent
unit or an integrated part of a plant.

As a result of its importance in this study,
the information for use provided in this
standard is also rendered verbatim below:

7 Information for use

7.1 General

The manufacturer shall provide the user
instructions which are full and comprehen-
sive for installation, use, maintenance
and dismantling of the equipment in

accordance with the requirements of
EN 746−1 and this standard.

The manufacturer shall remind the user
that the equipment has been designed
for use by trained operators or super-
visors in accordance with the following
points.

6 The “instruction handbook” section
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7.2 Specific information 
to be provided

 … 

7.2.2 Personal protective equipment
(PPE)

A statement that the following equipment
shall be worn when working with mate-
rial melting, remelting and liquid phase
maintaining the thermoprocessing equip-
ment as follows:

a) Face Protection e.g. constructed of
self-extinguishing material such as poly-
carbonate mounted on a suitable helmet
in such a form that the face and skin are
protected in accordance with EN 166;

b) Protective suits e.g. constructed of
cotton with flame resistant chemical im-
pregnation in accordance with EN 531;

c) Shirts e.g. constructed of cotton, they
shall have long sleeves fastened by but-
tons or velcro in accordance with
EN 531;

d) Protective gloves e.g. constructed of
heat resistant material. They shall be
easily removable from the hands in ac-
cordance with En 531;

e) Protective shoes e.g. constructed of
leather with a friction/slip resistant sole

in accordance with prEN 345 and
prEN 346.

A statement that personal protective
equipment shall be regularly cleaned.

7.2.3 Emergency items

A statement that the following items shall
be available in or near the location:

a) Fire fighting equipment, e.g. protec-
tive clothing for fire fighters in accord-
ance with EN 469;

b) Breathing apparatus, e.g. respiratory
protective devices in accordance with
EN 137;

c) Shower room(s);

d) First aid equipment.

7.2.4 Uncontrolled immersion or
spillage

A statement that:

a) Only dry parts or pre-heated parts
should be charged;

b) New or replaced linings should be
properly dried. Guidance should be
given on suitable means.

7.2.5 Charging combustible material

A statement that:
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a) Combustible material should not be
charged to molten material;

b) Provision of suitable fire fighting equip-
ment should be installed, its location
known and its operation understood and
operators should be trained in its use;

a) Unauthorised persons should be pre-
vented from entering the processing area.

7.2.6 Inadvertent contact
between chemicals and
use of operational chemicals

Process chemicals used in molten metal
and glass process can, in combination,
and when subject to the heat of the
process give off toxic or unpleasant fume.

A statement that:

a) Ensure that the process chemicals
used are compatible and where poten-
tial or foreseeable chemical reactions
are known then precautions should be
taken to separate the chemical con-
cerned.

b) Adequate provision should be built
into the instruction handbook to guide
and warn them of the known dangers.

7.2.7 Concentration of explosive dusts

Guidance should be given on:

a) Preventative maintenance schedules
to prevent accumulation of dusts;

b) Use of work permits and their con-
tents.

7.2.8 Glare

A statement concerning the need to pro-
vide suitable protective equipment and
the recommended type.

Goggles should be indicated in the infor-
mation for use.

7.2.9 Starting/stopping procedures

Clear and precise instructions shall be
stated for starting and stopping and
failure.

7.2.10 Failure of cooling system

A statement that:

a) The location of emergency switches is
identified;
b) The provision and location of auxili-
ary power supplies (if applicable) is
detailed;
c) The means for leaving the equipment
in a safe condition when emergencies
are identified.

7.2.11 Maintenance of the equipment

A statement that:

a) During work (repair, maintenance) in
the area of the bath above its normal

6 The “instruction handbook” section
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At the beginning of the “information for
use” section of EN 746, part 1, all require-
ments (instructions) are referred to. Manu-

facturers are accordingly required to inform
operators on the installation, operation,
maintenance and dismantling of the plant.

operating position, the bath shall be
covered;

b) The user is advised to carry out
checks as detailed by the manufacturer
at the frequencies indicated (see table 2
for examples) and that records should be
made of these checks.

7.2.12 Immersion of combustible
material in the bath

A statement that unauthorised entry into
the equipment or area shall be pre-
vented.

7.2.13 Handling harmful materials

The need to handle harmful materials
can cause injury by the handling method
and also as a result of accidental spil-
lage of the material.

A statement that:

a) Clear information is to be given in the
information for use to the requirements
for handling such material and its trans-
portation and storage;

b) Make special reference to the require-
ments concerning the need for and the
type of protective equipment to be worn
and the special (if any) training arrange-
ments that are necessary.

7.2.14 Oxygenation emergency

In the instruction handbook indicate that
an oxygenation emergency station
should be provided in the vicinity.

Require that warning panels are pro-
vided and controlled access areas are
defined, together with instructions for en-
tering those areas.

For example instruction shall be given for-
bidding entry into an area alone without
being watched by a person outside
capable of releasing alarms and of or-
ganizing aid immediately in case of acci-
dents (see also EN 746−1 clause
6.5.8/Annex A PERMIT-TO-WORK
certificate).

Portable CO dose indicators should be
worn by the operators.”
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In fact, this often involves well-formulated
instructions which, however, also go bey-
ond the above-stated substance matter
(e.g. handling, transport, storage of „harm-
ful” material in section 7.2.13). These in-
structions no longer allow manufacturers
any latitude in drafting their instruction
handbook. This applies in particular to the
specific features of the 17 different types
of plant listed in Annex A (normative) of
the standard from the areas of glass, ceram-
ics, cement and metal.

In section 7.2.2, for example, compulsory
information on the wearing of personal pro-
tective equipment is addressed without the
question first being posed and answered
as to which existing residual risks which
cannot be removed with any other equip-
ment require which protective equipment
to counteract these risks. A certain quality
cannot be conclusively determined by
the standards body or the manufacturer,
either, because the quality of personal pro-
tective equipment (PPE) requires a compre-
hensive assessment. This is the task of em-
ployers. They must undertake to obtain a
holistic view of the workplace and select
the respectively suitable and individually
required personal protective equipment in
conformity with § 5 “Assessment of work
conditions” of the German Occupational
Health and Safety Act (17) in connection
with § 3 „Availability and usage” of the
German Work Equipment Usage Ordi-
nance (2) and, if need be, existing acci-

dent prevention regulations, including
§ 3of the German PPE Usage Ordinance
(18). Requiring work shirts which are not
deemed to be protective equipment in a
standard without any apparent need for
such a measure makes little sense.

The note in the standard that personal pro-
tective equipment must be cleaned regu-
larly as a rule has nothing to do with the
safety of the plant and the protection of em-
ployees against residual risks and is there-
fore in the wrong place. This obligation on
the part of employers is regulated in § 2,
section 4 of the PPE Ordinance.

In a similar manner, section 7.2.3 is also
incomprehensible and incomplete. Here
equipment is required for emergency cases
even though the standards body does
not discuss possible emergency cases or
specifically describe their risks to help
manufacturers.

The equipment required in sections 7.2.8
and 7.2.14 does not bear any relation-
ship to the intended operation of the plant.
Where and under which circumstances re-
sidual risks are to be expected as a result
of oxygen enrichment is not stated. Stand-
ards must not contain any blanket require-
ments for emergency stations.

The extent to which results of inspections
are to be stored for the supervisory authori-
ties under section 7.2.11 is not a concern
of the standards body, either.

6 The “instruction handbook” section
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6.3 Examples of adequate
„instruction handbook”
sections in European
standards

Example 5

European draft standard of
CEN/TC 153:
prEN 12463:1996 “Food processing
machinery – Filling machines and auxili-
ary machines – Safety and hygiene re-
quirements”

This document applies to filling machinery
which is used to fill, portion and twist off
the feed flow for meat products and other
food. Linked-up auxiliary machinery also
serve to fill, portion, twist off, but also
shape and hang up.

The „information for use” section in the
above-stated standard targets manu-
facturers and avoids making well-formu-
lated instructions for third parties.

Manufacturers of filling and auxiliary
machinery are first of all instructed that the
instruction handbook to be drafted by them
is to be executed on the basis of section 5
of EN 292−2. Secondly, the standard
states that additional product-specific infor-
mation is necessary for intended operation
and for the cleaning and maintenance
work required. Special requirements are
provided in the standard on safety and
hygiene measures which are to be taken
into account when operating food machin-
ery. According to these requirements,
manufacturers must consider whether they
should perhaps offer in their documents
training information for users of the machin-
ery or whether they consider special train-
ing measures and follow-up training to be
necessary.

The following “information for use” section
can be viewed as exemplary in terms of its
structure and diction.

7 Information for use

7.1 Instruction handbook

The operating instructions shall be in
accordance with section 5 of 

EN 292−2:1991, and additionally
contain the following information:

7.1.1 Information relating 
to the use of the machine

� Information for installation and adjust-
ment

� Information relating to adjustment ele-
ments

75



� Information relating to devices which
stop the machine

� Information relating to hazards (e.g.
in the infeed hopper, which can not
be eliminated by the safety devices
of the manufacturer)

� Information relating to specific
hazards which can under certain
circumstances of use or under certain
circumstances of use of accessories
occur

� Information relating to the use of inter-
locked step or interlocked ladder

� Information relating to the use of a
two hand control at the hopper edge

� Information relating to the use of a
hinged infeed hopper or hopper
upper part

� Information relating to closing of the
cover

� Information relating to the treatment
of product running out of product
casings on auxiliary machines

7.1.2 Information relating to cleaning
and maintenance of the
machine

� Information relating to the closing of
the cover over external electrical
components1 if the machine is being
cleaned with a water hose or a high
pressure cleaning device.

� Information relating to the removal of
cleaning agents and disinfectants as
well as the removal of cleaning
water from recessed areas.

� Information on the
– Method of cleaning
– Type of cleaning agents
– Method of disinfection
– type of disinfection agents
– Types of rinsing agents.

� Information on the fitting and removal
of the piston and the feeder

� Information on the nature and
frequency of inspections and main-
tenance actions

� Information on the types of oils
and/or greases to be used for
lubrication

� Drawing and diagrams to enable
service personnel to carry out these
instructions

7.2 Training of operators

The information for use shall include infor-
mations on the necessary training, on the
dangers which are incorporated with the
use and cleaning of filling machines and
auxiliary machines, and – if necessary –
the recommendation, that operators
should be instructed after the installation
by a representative of the manufacturer
or supplier of the machine.

1) Author’s note: The corresponding degree of protection IP should be demanded in section 5 of the standard.
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Example 6

European standard of CEN/TC 202:
EN 869 “Safety requirements for metal
diecasting units”, 1997

This document describes the foreseeable
risks involved in the building, transport,
commissioning, operation, maintenance,
decommissioning, safety requirements and
measures for metal pressure-casting machin-
ery and ancillary facilities to be complied
with by manufacturers which are an inte-
grated part of the diecasting procedure.

Manufacturers/designers will learn about
a targeted procedure with regard to the in-
struction handbook to be drawn up by
them when they read the „instruction hand-
book” section quoted in the following.
They will be instructed that they first of all
have to take into account generic aspects
resulting from section 5 of the basic stand-

ard EN 292−2 and secondly the require-
ments set out in the pertinent type C stand-
ard specific to pressure diecasting machin-
ery. Furthermore, manufacturers are in-
formed that they should allow special
models of their machinery or special fea-
tures deviating from the standard to be
taken into account in the drafting of an in-
struction handbook which fulfils all instruc-
tion obligations.

The relationship created between section
7.3, letter d), third to the last paragraph,
and section 5.9.1 (technical safety require-
ments) of this standard is very informative
for the manufacturer. This involves the identi-
fication of special hazards with regard to
lacking or dismantled protective facilities
during the removal of the disturbance or
the maintenance. Manufacturers must make
special reference to this in their instruction
handbook and if need be describe other
effective substitute measures.

7 Information for use

7.1 General

The essential requirements for the instruc-
tion handbook are listed in clause 5 of
EN 292−2:1991.

In addition to these requirements special
consideration shall be given to the follow-
ing points:

7.2 Minimum marking

 …

7.3 Instruction handbook

The manufacturer shall provide an instruc-
tion handbook for each machine (see
also clause 5 of EN 292−2:1991)1,
covering all auxiliary systems. In this
manual, the characteristics and measures

1) Author’s note: Information in brackets can be despensed with.
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specific to diecasting machines shall be
designated. The following points de-
scribe examples of the structure and con-
tent of an instruction handbook and shall
be completed or extended in considera-
tion of the specific machine.

a) Machine declaration, especially,

� manufacturer, type of machine, year
of manufacturing, serial number (if
any) etc.;

� technical documents (circuit dia-
grams, parts list, data sheets, informa-
tion/reference for spare parts etc.);

� for intended use with details to inter-
faces of additional/optional ma-
chines and equipment;

� for non-intended use (e.g. prohibi-
tion of specific materials for casting,
forbidden use of specific auxiliary
equipment);

� details about noise emission accord-
ing to 1.7.4f.) of annex A of
EN 292−2:1991, determined with
prEN 1265, where necessary refer-
ence to use personal protection equip-
ment, e.g. ear protection;

� description of auxiliary equip-
ment/systems and tie into control of
these (e.g. emergency stop, effect to
the safety devices).

b) details about transport, setting
up/installation, especially

� lifting instructions (e.g. transport rig,
ring bolt);

� transportation weight;

� transport safety devices and removal
of these before commissioning;

� plant layout/installation conditions
(foundation plan, building require-
ments);

� reference to installation/assembly of
the machine or single parts of the ma-
chine;

� reference to overturn protection and
falls from high areas..

c) details about commissioning and
de-commissioning, especially

� details about provision of energy
(electric, hydraulic, pneumatic);

� details about fluid capabilities,
specific fluids (e.g. low flammable
high pressure fluids);

� details about fitting of special dev-
ices (e.g. tempering units);

� details about starting, operation and
shut-down;

6 The “instruction handbook” section
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� details about inspection of safety dev-
ices before commissioning and prohi-
bition ofunauthorized reconstruction
and modification;

� reference for de-commissioning (e.g.
disposal of high pressure fluids, emp-
tying instructions).

d) operating instructions, in particular

� details about the availability safety
devices;

� details about regular inspection of
safety devices;

� details about characteristic hazards
(e.g. electrical, hydraulic, special ref-
erence to setting up and re-commis-
sioning after setting-up);

� references if processing such metals
which generate gas, fume or dust
hazardous to human health, refer-
ence to the user, that ventilation sys-
tems shall be available in that case
and information how they could be
connected to the machine;

� description of safety related control
systems;

� operator

– references about the qualification
level of operators

– introduction of the operator on
how to operate the machine

– introduction to safety devices and
the approach if an accident oc-
curs;

� action in the event of faults or irregu-
larities and abnormal operation;

� references for preventing hazardous
conditions by instruction for the user,
such as explosions caused by reac-
tion between wet material and mol-
ten metal;

� references using devices to remove
hot casting parts and reference to
use personal protection equipment;

� references to residual risks like

– vibration
– radiation
– hot surfaces in the tool area and

in the area of melting furnaces
and feeding of material

– handling and storage of hot die
parts in respect of surrounding con-
ditions and protection of persons

– flying off of material parts;

� reference to particular hazards in
case of access on special occasions
(e.g. maintenance, trouble-shooting)
shall be pointed out in the instruction
handbook and on the machine by
marking/symbols referring to the na-
ture of hazard (see EN 61310−1). If
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the protective devices are not availa-
ble during this action the applicable
measures shall be described in ac-
cordance with 5.9.1;

� references to hazards due to

– non-relieved pressures

– malfunction of programmable elec-
tronic systems

– temperature

– fire

– explosive atmospheres;

� references to manual handling in
accordance with 5.8.

7.4 Maintenance manual … 

6 The “instruction handbook” section
in select product standards

80



7 Evaluation ofthe specific instructionhandbook requirementspresented in productstandards
The points noted in chapter 6 of this study
are assessed and summarised in terms of
their essential content in the following.

1. Facilities to be made available by users

Some safety notes in the “instruction hand-
book” section appear to suggest that it is
not the avoidance of residual risks which
is involved, but rather apparent flaws in de-
sign. This impression which arises is due to
the lack of coordination between the “list
of hazards”, “safety requirements and/or
measures” and “instruction handbook” sec-
tions.

Thus, for example, in example 1 of chap-
ter 6.2the obligation of manufacturers to
compensate for technical deficits in safety
in standards is shifted to users. The current
formulation of letter h) in section 7.2 of
the draft prEN 12409 “Rubber and Plastic
Machinery – Hot-Forming Machinery –
Safety Requirements” forces users to sub-
sequently introduce lacking fire-fighting sys-
tems to avoid the danger of fire on the
basis of number 1.5.6 of Annex I of the
EC Machinery Directive. Users at the same
time are within the domain of article 8,
section 6 of the EC Machinery Directive or
§ 3, section 4, subsection 2 of the Machin-
ery Ordinance (linkage of machinery and
parts of machinery) and must at least
amend the accompanying instruction hand-
book of the manufacture and if need be
the EC declaration of conformity.

A clear demarcation of responsibilities
between manufacturers’ and operators’ ob-
ligations in a manner conforming with the
Directive is lacking in the current draft stand-
ard.

2. Information and data cannot be
conclusive

Information is frequently lacking in the
“instruction handbook” section that manu-
facturers in their instruction handbooks are
not only obligated to provide instructions
taking into account hazards, safety require-
ments and the still-remaining, technically
unavoidable residual risks addressed in the
pertinent product standards, but that they
must also address general hazards which
are not treated in the special standard in
their deliberations pursuant to the drawing
up of instruction handbooks. This particu-
larly applies when they have realised sup-
plementary or technical solutions in addi-
tion to those which are described in the
machinery standard.

In this respect, references such as those
made in sentence 2 of section 7.3 of
EN 869 (see example 6 in chapter 6.3 of
this study) are advisable and contribute to
safer handling of machinery. Information of
this kind should be formulated in a compre-
hensive manner, however. An example of
this is presented under number 3 of chap-
ter 9.

7 Evaluation of
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3. Extension of the mandate

This takes place, for example, when aber-
rations occur from the principle that stand-
ards must primarily address the require-
ments of design, manufacturing and
processes to verify the stipulated technical
safety requirements, but not topics relating
to usage or certification.

Good examples of this are to be found in
the prEN 12195 “Load-restraint assem-
blies – Safety; Part 3: Lashing chains”,
EN 528 “Storage-retrieval equipment;
Safety” and EN 746, “Industrial thermopro-
cessing equipment” (examples 2, 3 and 4
in chapter 6.2 of this study). These stand-
ards go too far in their claim of providing
support. Only manufacturers are addressed
by the standard. Employers and employees
are not affected by this standard.

The draft standard “Load-restraint assem-
blies” from example 2 in chapter 6.2 of
this study, which is currently the subject
of a national appeals procedure, attempts
to regulate “safe transport of loads on
vehicles” even if the standard can in prin-
ciple only create the preconditions for lash-
ing chains to be designed in such a man-
ner as to conform to the respective stress
requirements when lashing freight. The
guarantee for safe transport cannot be
completely borne by the standard. Safe
transport depends first of all on lashing
chains which are designed to be suffi-
ciently safe, and secondly on the quality of

the instruction handbook attached by manu-
facturers and based on the usage purpose,
on the intended use of lashing chains by
users and on the special features of each
situation. The standard not only does
not have any direct influence on the latter
aspect – it has no mandate to do so, either.

The task of the standard must therefore in
particular be limited to stipulating technical
safety requirements for lashing chains to
secure freights on vehicles (lashing) and
providing sufficient information for manufac-
turers in the “information for use” section.

In example 3, “Shelf-Service Equipment”,
an excessive number of differently qualified
groups of persons are furthermore iden-
tified. It would aid clarity if the standard
stated which specific work manufacturers
should only have performed by trained
persons. The requirements pertaining to
persons currently formulated in the stand-
ard are imprecise and cannot be used. It
is not the task of the standard to require
“persons authorised in writing and by
name”, “authorised persons” or “specially
appointed persons”. Here the position of
employers as guarantors is affected. They
are solely responsible for the organisation
of work and occupational safety in their
companies. Periodic inspections constitute
barriers to trade from the perspective of the
100a directives. Inspection of machinery
which is already located in companies is
subject to the regulations of the individual
states under article 118a of the EC Treaty.
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A need to concretely set out requirements
therefore emanates from the section on
“information for use”, however, for inspec-
tion and maintenance work performed in
accordance with the requirements of
Annex I of the EC Machinery Directive.

Finally, example 4, EN 746, “Thermopro-
cessing equipment”, part  1 in connection
with part 6, includes

� an entreaty to instruct personnel,

� blanket statements on making personal
protective equipment available

� blanket requirements to establish first-
aid and emergency stations and

� obligations to store the results of inspec-
tions for the supervisory authorities.

All these examples have in common that
they note in the “instruction handbook”
section that the instruction handbook must
contain appropriate information and data
in conformity with EN 292−2, but in fact
contains well-formulated instructions for
third parties in the subsequent discourse.
Direct obligations are even directed at
operators in example 4.

Of the total of 6 standards examined
within the framework of this study, in the
view of the author a distinction can be

made between insufficiently and ade-
quately drawn up sections on instruction
handbooks (see chapters 6.2 and 6.3).
Of the sections on instruction handbooks
which are classified as insufficient, three
are part of EN standards which have been
approved by consultants at the CEN level
(CEN consultant) on behalf of the stand-
ards organisation. To what extent issues re-
lating to instructions for third parties in the
“information for use” section have played a
role or continue to play a role in the conclu-
sive perusal of draft standards by the CEN
consultants cannot be answered here.

In this context, however, it should be
pointed out that standards are not subjec-
ted to any controls in the narrower sense
of the word. The technical committees
are, given the structure of the “New Ap-
proach”, themselves responsible for con-
trols on the content of standards, so the
EC Commission does not become involved
in any technical review of whether the man-
dated adapted standards actually support
the essential requirements of the directive.
It restricts itself, rather, to adhering to the
mandate which has been issued. In this re-
spect, it can basically not be excluded that
a standard which is approved of by the
CEN consultant may still have deficiencies.
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8 Demarcation with the GDS(“Gemeinsamer DeutscherStandpunkt” –“German ConsensusStatement“)
Reasons to object to machinery safety
standards with codes of behaviour for third
parties cannot be found on the basis of the
GDS (3, 19). Such an approach misses
the mark from a formal standpoint as well
as in terms of content:

a) From a formal standpoint, the design of
instruction handbooks in product standards
is not a topic of the area governed by
Article 118a of the EC Treaty – rather, it is
completely based on Article 100a.

Requirements pertaining to the drawing up
and design of instruction handbooks are
related to the properties of technical work
equipment in the pertinent EC directives
(in particular the EC Machinery Directive)
under Article 100a of the EC Treaty. These
properties are specified in standards in
accordance with the New Approach to
supporting the so-called “100a directives”,
and they are the object of inspections
of technical work equipment by notified
bodies in the harmonised area.

In contrast to this, both the GDS and the
EU Memorandum (20), which in term of
content takes the same position, refer to
standardization in the scope of directives
issued under Article 118a. The borderline
between the standards to be accepted and
the standards to be rejected in support of
“118 directives” is drawn in both refer-
ence documents.

The scope of both documents, in particular
therefore the GDS as well, is restricted to

directives issued under Article 118a of the
EC Treaty.

b) In terms of content, the GDS and the
EU Memorandum relate to a sub-aspect
of occupational health and safety with
regard to the part which is regulated
through directives issued under Article
118a. Directives issued under Article
118a, section 2 stipulate those minimum
requirements on the basis of which under
article 118a, section 3the member states
are able to claim discretionary latitude in
the course of national transposition of such
directives. The argumentation of the GDS
and the EU Memorandum is based on this
legal construction: The decisive argument
against standards in the scope of directives
issued under article 118a is that stand-
ards would restrict the latitude provided
member states under the 118a directives,
which allow these states to stipulate higher
national levels of protection. This latitude
and thus the argumentation based on it be-
come a moot point if the prerequisite pur-
suant hereto, namely an EC directive with
minimum requirements, is not in place.

The requirements of occupational health
and safety, moreover, go beyond the
sub-aspect of circumstances covered by
118a directives. In the part not covered
by 118a directives as well, standards
may interfere with the interests of institutions
responsible for occupational health and
safety. This case is to be assumed to exist
if machinery safety standards, instead of
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addressing manufacturers, address com-
pany regulations for employers/employees.

The argumentation against such a standard
would in particular have to be supported
by citing the following:

� neither employers nor employees are
the parties the standard is aimed at
and therefore are not affected by the
stipulations of the standard,

� the employer’s right to give instructions
would be undermined by requirements
aimed at employers in a standard,

� instructions aimed at employers and/or
employees formulated in the standard
may be inappropriate if manufacturers
have not applied the standard or have
only done so in part

� interference of the standard with
statutorily regulated responsibility on
the part of employers for occupational
health and safety can be expected
to lead to criminal and civil-law con-
sequences in the event of damage
occurring.
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9 Results andRecommendations
The evaluation of the 6 examples of
European standards and draft standards
selected, with a distinction being made be-
tween insufficiently and adequately drafted
sections on information for use/instruction
handbooks is essentially influenced by

� codes of behaviour aimed at users,
employers and employees (see chap-
ter 6.2, examples 2 to 4) or

� a list of information and data directly
addressed to manufacturers which is to
be taken into account in drafting pro-
duct-specific instruction handbooks 
(see chapter 6.3, examples 5 and 6).

Subordinate to this, other aspects stated
below are also taken into account which
could be of importance in interaction includ-
ing

� the “information for use/instruction
handbook” section in a standard,

� the instruction handbook of the manu-
facturer and

� the user instructions of the employer.

The drawing up of the “instruction hand-
book” section with a list of relevant product-
specific information and data as the basis
for manufacturers drawing up the instruc-
tion handbook is to be given priority
over those instructions with conclusive, well-
formulated instructions for users (see chap-
ter 7).

The following results and recommendations
are derived from this:

1. It should be attempted to make resolu-
tion BTS 2 79/1993 feel bound to the
requirements of EN 414 in connection with
EN 292 and include the intention of the
EC Machinery Directive, because there is
no reason why under certain conditions
more far-reaching information should be
made available in standards which manu-
facturers should also take into account in
drawing up their instruction handbooks or
maintenance handbooks. The apparent cur-
rent interest of standards makers in deviat-
ing from this to directly address users in the
standard with requirements for employers
and employees is not the task of the stand-
ard and would not reach this group, any-
way. In this respect, this skewed develop-
ment should not be supported for obvious
practical reasons alone – not to mention
the legal misgivings mentioned in the fore-
going (see chapters 4.3 and 5).

2. It should be attempted to make the
“information for use/instruction handbook”
section be aimed only at manufacturers.
Latitudes for instructions aimed at users are
not provided for as a result of stipulations
in the EC Machinery Directive and would
in this respect also contradict directives in
the field of Article 118a of the EC Treaty.

3. It should be attempted to make the
“information for use” of a type C standard
include the following introductory sentence,
from which emanates that the information
and data presented in the standard cannot
be conclusive and complete, the reason

9 Results and Recommendations
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being that the instructions of manufacturers
pursuant to safe use must be amended to in-
clude those aspects which are not the sub-
ject of this standard.

The introductory sentence in the “instruction
handbook” section could read:

“The following information and data de-
scribe example outlines and contents of an
instruction handbook to be drafted by man-
ufacturers. Aspects of those standards
which are referred to in this standard must
be taken into account. Beyond this, e.g.
general risks according to EN 292, sup-
plementary safety facilities or special mod-
els of the respective machinery must be
taken into account.”

4. Instructions of the manufacturer pertain-
ing to safe use addressing users must be
oriented towards clear requirements with
defined residual risks in the “instruction
handbook” section. Corresponding substi-
tute measures, modes of procedure or
operations to minimise these residual risks
should therefore be proposed in the “instruc-
tion handbook” section.

5. Blanket requirements relating to the pro-
vision of personal protective equipment or
the establishment of first aid or emergency
stations do not constitute information which
is of any use. Targeted data on preventing
hazards only makes sense with regard to
defined, pre-stipulated residual risks, e.g.
with respect to the use of personal protec-
tive equipment. The obligation of employ-

ers to produce a detailed assignment of in-
dividually adapted personal protective
equipment or making special facilities avail-
able emanates from the pertinent directives
in the field of Article 118a of the EC
Treaty or their respective national transposi-
tion including subordinate regulations and
does not need to be regulated in the stand-
ard.

6. Safety facilities to prevent other hazards
imposed on users in the standard and to
be made available in accordance with
number 1.5 of Annex I of the EC Machin-
ery Directive are not allowed if they serve
to compensate for design deficiencies (see,
e.g., number 7.2, letter h) of example 1 in
chapter 6.2).

7. Periodic inspections do not belong in
the regulatory domain of machinery stand-
ards because such inspections do not fall
under the application domain of the EC
Machinery Directive. This only covers ini-
tial distribution and commissioning of
machinery. Periodic inspections can thus
not be regulated in subordinate machinery
standards. Machinery and plant which re-
quire inspection and monitoring are subject
to Article 118a of the EC Treaty and sub-
ordinate national regulations. The required
maintenance and inspection work, how-
ever, needs to be concretely specified in
machinery standards or instruction hand-
books to be drawn up by manufacturers
(see example 3 in chapter 6.2).
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8. The term “information for use” used as
a title for a section in the standard, which
leads to confusion, should be replaced by
a more suitable term. The above-stated
term also represents a subsuming term for
all kinds of usage instructions, instruction
handbooks, user manuals, operating manu-
als and technical instructions of the manu-
facturer. This leads to confusion among
experts and the public, the reason being
that the content of the “information for use”
section is not identical with that of the in-
struction handbook to be drafted by the
manufacturer.

Finally, it is to be kept in mind that the in-
structions for third parties contained in the
case examples presented here, e.g. how
users, employers or employers should
handle the product, are not due to lacking
or insufficient requirements in the relevant
reference documents, but result from the ap-
plication of these requirements in practical
standardization work. Standards in support
of the EC Machinery Directive just like the
essential requirements of the Directive itself
are aimed at the manufacturers of pro-
ducts; there is no latitude for requirements
to be addressed to third parties.
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10 Summary
The reference documents required in draw-
ing up the “information for use” section in
machinery safety/product standards of the
European Committee for Standardization
(CEN) have been comprised in this study
“Requirements concerning instruction hand-
books in European machinery standards
(type C standards) pursuant to the EC
Machinery Directive” (see chapter 4). Num-
bers 1.1.2, “Principles of safety integra-
tion” and 1.7.5, “Instructions“ of Annex I
of the EC Machinery Directive and the
supporting basic standards EN 414 and
EN 292 parts 1 and 2 and the resolution
of BTS 2 79/1993, “Safety of Machin-
ery – Information for use in C standards”,
are understood to be reference documents
in the narrower sense of the study.

In analysing this topic, it appeared to be
helpful to quote the pertinent textual pas-
sages from the reference documentation
verbatim in the study so that questions on
the evaluation and assessment of the “infor-
mation for use” section in standards can
be argued solely on the basis of this study
for the sake of simplicity.

The drawing up of an instruction handbook
by the manufacturer as a document accom-
panying the product is required in the EC
Machinery Directive. Essential requirements
pertaining to the content and structure
have already been set out in this. In the
stated European standards the obligation
is pronounced for standards makers to in-
clude a special “information for use” sec-

tion in each machinery safety standard in
support of the EC Machinery Directive and
to accordingly structure this in a product-
specific manner. This in particular includes
an “instruction handbook” sentence (see
chapters 4.1 and 4.2).

It is undisputed that the existing structural
rules are inadequately applied in practise
with regard to particular work items with
reference to machinery (type C standards).
Insufficient co-ordination or even contra-
dictions between the “list of hazards”,
“safety requirements and/or measures”
and “information for use” sections occasion-
ally crop up. This leads to deficiencies in
topics addressed in the section on informa-
tion for use in product standards.

The content of the “information for use”
section in a type C standard is dependent
on the subject being subjected to regula-
tion and of course on how the responsible
standards body applies the requirements
set out in EN 414 and EN 292. For this
reason it is understandable that this sub-
stance matter is supported and depicted in
a varying manner in the C type standards.
This is not due to the lack of criteria or
requirements, however, but rather the stand-
ards body itself. Latitude with respect to
the design must definitely be provided for
and depend upon equipment, machinery
or types of plant. The stipulations of the EC
Machinery Directive, however, and the
EN 414, which here must be considered
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in a supplementary manner, should cer-
tainly not fail to be taken into account.

As for the “information for use” section, it is
also the case that the content of the stand-
ard – in accordance with the reasoning
behind the EC Machinery Directive – ulti-
mately only represents recommendations.
Intended use including foreseeable unin-
tended use can therefore only be stipulated
by manufacturers in their instruction hand-
books and not in a standard, the reason
being that the instruction handbook accom-
panying the machinery which is drafted
by manufacturers on the basis of the re-
spective type C standard depends on the
special design of the machinery, which
may deviate from the standard, and on the
technical safety know-how of the company
on the product itself.

The requirement that an instruction hand-
book be drawn up by the manufacturer
and the drawing up of user instructions
by the employer emanate from two differ-
ent legal sources. Conflicts do not arise in
practical usage – if the existing responsibili-
ties are respected and preserved in practi-
cal application (see chapters 3 and 5).

The apparent need of standards makers to
include “more far-reaching” information
in the “information for use” section on the
topic “usage of machinery” than that
which is required in EN 414 and EN 292
led to the recommendation of technical
sector board BTS 2 of the European Com-

mittee for Standardization (CEN) to direct
more far-reaching “information”, i.e. codes
of behaviour, at the users of machinery in
a separate part of the standard under
certain conditions, being aware that there
is no mandate for such. This development
should not become the rule (see chapters
4.3 and 5).

With regard to some of the standards
which have been examined, it appears that
the “information for use” section is incor-
rectly understood to be the right place to
direct codes of behaviour which essentially
fall under the domain of occupational
health and safety protection directly at
users. This would in no way violate the right
of employers to give instructions – who can
depart from apparent stipulations in a stand-
ard for tangible or general reasons – in the
legal sense, but in practical terms this
would in fact undermine this right. This is
why codes of behaviour lead to confusion
among parties applying the standard and
shifts in competency between directives
issued under Article 100a including the
European standards in support of the essen-
tial health and safety requirements and
directives issued under 118a of the EC
Treaty (see chapters 6 and 7).

Several standards and draft standards
have been subjected to perusal within
the framework of this study with respect to
their “information for use” sections. Some
of them are presented in chapter 6. In
evaluating the sections with information pur-
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suant to the instruction handbook examined
here, a distinction was made between ade-
quately and insufficiently drafted sections
(see chapters 6.2 and 6.3). The basis for
this evaluation and assessment is the refer-
ence documents as stated in chapter 4,
their assessment in chapter 5 and the tar-
gets depicted in chapter 6.1 of this study.
A summarising assessment is provided in
chapter 7.

Standards from the area of hand-tools
driven by electric motors, which are used
commercially and privately, have not been
taken into account in this study. They are
to be subjected to critical examination in
another study pursuant hereto.

No argument against the development of
machinery safety standards based on

the GDS with instructions for users in the
application area of directives under Article
100a of the EC Treaty can hold for both
formal and content-related reasons.
The reasons supporting the GDS are not
needed because there are suitable counter-
arguments depending on the particular
circumstances, which can be taken from
the above-stated reference documents
(see chapter 4, 5 and 8).

In chapter 9, recommendations based on
the findings of this study are forwarded
to the Kommission Arbeitsschutz und Nor-
mung (Commission for OH&S and Stand-
ardization) which could be of help to stand-
ards makers in drawing up the “information
for use/instruction handbook” section in
machinery safety standards.
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